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INIOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX pa3/e/iOB IIKOJbHOM MaTeMaTUKH,
MMeIOIIUNA CBOel 1le/bl0 00ecreunTh HM3yueHHe CBOWCTB W pa3MepoB (GUTYp, UX
OTHOLLIEHWI W B3aMMHOe PpAaCIo/JOKeHWe, OIUpaeTCs Ha  JIOTUUYECKYIO,
Jl0Ka3aTe/bHY0 JUHUI0. LIeHHOCTh M3yueHHsi reOMeTPUM Ha YPOBHE OCHOBHOIO
ob1iero obpa3oBaHUs 3aK/IFOUAeTCsl B TOM, UTO OOYYArOL[UICS YUUTCS TPOBOAUTH
Jl0Ka3aTeJibHble pacCy>k/leHHUsl, CTPOUTD JIOTUUeCKHe YMO3aK/IHUeHUs, J0Ka3bIiBaTh
VCTUHHBbIE YTBEP)KJEHUS] M CTPOWUTb KOHTPIPUMEDPHI K JIOKHBIM, ITPOBOJUTH
PACCYy)KI€HUSI «OT  TPOTHBHOTO», OT/JIWYaTh CBOMCTBA OT  IIPHU3HAKOB,
¢dopmynrpoBaTb 0OpaTHbIe YTBEPKEHUSI.

Bropoii 1enbl0 M3yueHUsi TeOMeTpUHU SIBJISIeTCS WCIONb30BaHUe €8 Kak
VMHCTPYMEHTa MpPU pelLleHWHd KaK MaTeMaTHYeCKWX, TaK M TMpaKTUUeCKUX 3azad,
BCTpeuaroluxcss B peaqbHOM >ku3HU. OOyuaroluiicsi [O/DKeH HayuuThCs
orpefie/IuTh FeOMeTpUUecKyr (Urypy, onucaTh C/A0OBaMM JAHHBIA UEPTEX WU
PUCYHOK, HAUTH TJIOIA/lb 3eMeTbHOT'0 y4YacTKa, paCCUMTaTh HEOOXOAUMYIO [I/TUHY
OTTOBOJIOKOHHOTO Kabenst wind TpeOyemble pa3mepbl Tapa)ka [jisi aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpasi, BBIUUC/IUTEbHAS JIMHUSI B U3YYEHUH T'eOMeTPHM.
[Tpu pelieHry 3ajad TMPAKTHUYECKOTO XapakTepa OOYyuaroIuiiCcs YUUTCS CTPOUTh
MaTemMaTUueCKWe MOJe/N peayibHbIX JKU3HEHHBbIX CUTyaluid, TIPOBOAUTH
BBIUKC/IEHUS U OLIeHUBATh aJ|leKBaTHOCTh MOTyYeHHOT' 0 pe3y/ibTara.

KpaitHe Ba)kHO TITOAUEPKWBATHL CBSI3W T€OMETPUU C [APYTUMHU yueOHBIMU
rpeiMeTaMy, MOTUBUPOBAaTh MCI0/Ib30BaTh OMpeJe/ieHrs] FTeOMeTpUUeCKUX (Uryp
Y TIOHSTHM, [1eMOHCTPUPOBaThb TMPUMEHEHHEe TOMYYEeHHbIX yMEeHUM B (U3MKe U
TeXHUKe. OTW CBsi3U Haubosiee SpPKO BUAHBI B TemaxX «BeKTopbi»,
«TpuroHometrpuyeckue COOTHOLIeHUs», «MeTon KoopAauHat» U «Teopema
[Tudaropa».

YuebHbili Kypc «['eomeTpusi» BK/IIOUaeT Cje[ylollle OCHOBHbIe pa3ziesbl
cogepanusi: «['eomeTpuueckue QUrypel U HUX CBOMCTBa», «V3MmepeHue
reoMeTpUUeCcKUX Be/JUUWH», «J/leKapToBbl KOOpPAMHAThl Ha  IIJIOCKOCTH»,
«BekTopbI», «/IBI)KEHHS TIJIOCKOCTH», «IIpeobpa3oBaHus MOA00usI».

Ha usyuenuie yue6Horo kypca «I'eomeTpusi» otBogutcs 204 vaca: B 7 Kjiacce
— 68 vacoB (2 yaca B Henen0), B 8 knacce — 68 yacoB (2 yaca B Hefento), B 9
K/1acce — 68 uacoB (2 yaca B HeJlesTi0).



COJEP)XAHUE OBYUYEHUSA
7 KITACC

HauanbHble noHsTHS reoMeTpud. Touka, TipsiMasi, OTPe30K, Jay4d. YTo/1. Buabl
yrj0B. BepTukajibHble U CMeXHble yIybl. buccektpuca yria. JlomaHas,
MHOT'OYTOJIbHUK. [TapasiiebHOCTh U TeprieH UKy /IS PHOCTD MPSIMBbIX.

CummMmeTpuuHble ¢urypsl. OCHOBHble CBOMCTBA OCEBOM CUMMETPHHU.
[Iprimepsl CMMMeTPUH B OKpYKarolleM Mupe.

OCHOBHbBIE TIOCTPOEHUS] C TOMOLLBIK LMPKYJIS Y JIMHEUMKU. TpeyrosibHUK.
BricoTa, MeivaHa, OrcceKkTpuca, UX CBOMCTBA.

PaBHOOe/peHHbIE W  DPABHOCTOPOHHWM  TpeYro/ibHUKU. HepaBeHCTBO
TpeyroJIbHUKaA.

CeoiicTBa ¥ TpU3HAKU paBHOOEAPEHHOTO Tpeyro/ibHUKa. [Ipu3Haku
paBeHCTBa TPEYTOJIbHUKOB.

CBoMCTBa U TIPU3HAKU Napalyie/ibHbIX TIPsIMbIX. CyMMa yIJIOB TPeyroJibHUKA.
BHelliHue yriisl TpeyroJjibHUKaA.

[IpsiMOyTOJ/IbHBIA ~ TpPeyronbHUK. (CBOWCTBO Me[IMaHbl TMPSIMOYTOJIbHOTO
TPEYro/bHYKa,  TPOBEJEHHOW K  rurnoreHy3e. [Ipu3Haku  paBeHCTBa
TIPSIMOYTOJIbHBIX TPEYT0JIbHUKOB. [IpSIMOYTOJIbHBIM TPEYTOJILHUK C YrjioM B 30°.

HepaBeHcTBa B reomeTpuy: HEpPaBEHCTBO TPEYroJIbHWKA, HEPAaBEHCTBO O
[JIiHEe JIOMaHOMW, TeopeMa O 0oJsibIlieM yriie U 0o/bllieli CTOpOHe TpeyrojbHUKA.
[TepnieH YKy /ISIp ¥ HAK/IOHHAS.

['eomeTprueckoe MecTO TOYeK. buccektpuca yria W CepeauHHbBIU
TeprieHAVKYJISp K OTPe3Ky Kak reOMeTpuyecKre Mecta TOYek.

OKpYy>KHOCTb M Kpyr, XOpAa W JuaMeTp, WX CBOWUCTBa. B3aumHOe
pacrioyioykeHre OKPY>XKHOCTH W mpsimou. KacaTenbHas M ceKyIasi K OKPY>KHOCTH.
OKpy)>XHOCTb, BIMCaHHass B yroj. BrvcaHHas ¥ ONMCaHHAasi OKPY’>KHOCTHU
TpeyroJibHUKa.

8 KV/IACC

YeTwIpéXyroapHUKU. [lapariesiorpaMM, ero MpyU3HaKU U CBOMCTBA. YacTHbIe
CJlydad TiapasuiesiorpaMMoB (TIpSIMOYTOJIbHUK, POMO, KBazipaT), WX TPU3HAKU U
cBoiicTBa. Tparmerusi, paBHOOOKasi Tparieijusi, e€ CBOMCTBA W TIPU3HAKH.
[TpsimoyrosibHast TpameLys.

Metop, yaBoenust MeguaHbl. LleHTpanbHass cumMetpus. Teopema daseca u
TeopeMa O TIPOTMOPLIMOHA/IBHBIX OTpe3Kax.

CpezHrie TMHWY TPeYTOMbHUKA U Tparelyu. LIeHTp Macc TpeyroyibHUKA.

[Tomobue TpeyronbHUKOB, Ko3bduieHT Tmomobusi. [lpu3Haku Tmom00ust
TpeyroNbHUKOB. [IpuMeHeHMe 110100MsI TIPY peIlieHnH TTPAKTUUeCKHUX 3a/au.



CpoiicTBa mJoljazied reomeTpuueckux ¢uryp. Popmynbl [/ TIOLAAA
Tpeyro/ibHUKa, TMapasuiesiorpaMMa, pomba u Tpareruu. OTHOIIeHWe Tiolajei
noj06HbIX (uUryp.

BhruriciieHre miioiazieii TpeyrobHUKOB U MHOTOYTO/IbBHUKOB Ha K/eTuaTou
bymare.

Teopema [Iludaropa. IlpumeHenue Teopembl Iludaropa mipu pellieHUH
MPaKTUUeCKUX 3a/au.

CuHyC, KOCHHYC, TaHI'€HC OCTPOr0 yIJia TpPSIMOYTOJBHOTO TPeyroJibHUKA.
OCHOBHOe TPUTOHOMETPUUECKOe TOXKJeCTBO. TpuroHoMmerpuueckue GyHKIUN
yrJioB B 30, 45 u 60°.

BrivicaHHble U LieHTpa/ibHbIE YIVIBI, YIOJ MEX[y KacaTeJbHOM W XOpJOi.
Yrael  MeXAy ~XopAamMM M CeKyIUMMW. BrucaHHble W ONMCAHHBbIE
YeTLIPEXYTOJbHUKUA. B3auMHOe pacriosio)keHre [JBYX OKpykHOcTeld. KacaHue
OKpYy>kHOCTel. Ob11re KacaTebHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC

CuHyc, KocuHyc, TaHreHc yrioB or 0 pgo 180°. OcnHoBHOe
TPUTOHOMEeTPHUUeCKOe TOXKeCTBO. @opMyJibl TIpHUBeIeHUs.

Pemienne TpeyronbHUKOB. TeopemMa KOCHMHYCOB W TeOpemMa CHUHYCOB.
PelieHre mpakTMuyeCKuMx 3aZjad C MCI0Jb30BAHMEM TeOpeMbl KOCHHYCOB U
TeopeMbl CUHYCOB.

[Tpeob6pa3oBanue moj06us. [To061e COOTBETCTBEHHBIX 3/IEMEHTOB.

Teopema O mpOW3BeleHUM OTPE3KOB XOpZ, TeOpeMbl O MPOW3BEJEeHUU
OTpEe3KOB CEeKYIIUX, TeopeMa O KBa/ipaTe KacaTe/bHOMU.

Bektop, aivHa  (MOAy/nb) — BEKTOpa,  COHAlpaB/ieHHble  BEKTOPHI,
TPOTUBOIOJIOJKHO ~ HarlpaB/ieHHbIe  BEKTODPbI,  KOJIJIMHEAPDHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OMepalyy HaJ BeKTopamu. Pa3no)keHwe BeKTOpa IO ABYM
HEeKOJUTMHeapHbIM BeKTopam. KoopauHaTbl BekTopa. CKasisipHOe MNpOU3Be/jeHUe
BEKTOPOB, NPUMEHeHue /11 HAXO0KeHUs [J/TUH U YIJI0B.

IlekapTOBbI KOOpJWHATHI Ha MJIOCKOCTU. YPaBHEHHUS MPSIMOM U OKPY>KHOCTH
B KOOp/IMHATaX, repeceueHre OKPY>KHOCTEM U MPSIMbIX. MeTo/ KOOpJAYHAT U ero
TIpYMeHeHUe.

[IpaBuibHBIE MHOrOYTOJBHUKU. [InMHA  OKpY)XHOCTU. [I'pasycHas U
paZiyaHHasi Mepa yrJia, BbIUMC/IeHWe AJUH Ayr OKpykHocTel. [lnoiaabp Kpyra,
CeKTopa, CerMeHra.

[IBY>KeHUsl TJIOCKOCTA U BHYTpPeHHME CUMMeTpud (Guryp (37emMmeHTapHble
nipefictaiieHus ). [lapaniensHeiv mepeHoc. I1oBopoT.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHMA IIPOI'PAMMBI
YYEBHOI'O KYPCA «JEOMETPUSI» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUSA

JINMHHOCTHBIE PE3YJ/IbTATBI

JIMUHOCTHBIE pe3y/JbTaThl OCBOEHHWS [POrpaMMbl yueOHOTO Kypca
«I'eomeTpusi» XapakTepusyrTCs:

1) naTproTHYeCcKOe BOCIMTaAHHE:

MpOsIBJIEHWEM HHTepeca K TMpPOLUIOMY MW  HAaCTOSILIEMY POCCHUUCKOU
MaTeMaTUKH, LIeHHOCTHbIM  OTHOIIEHHWEeM K  JIOCTH)KEHUSIM  POCCUMCKUX
MaTeMaTUKOB W POCCUMCKOW MaTeMaTH4YeCKOW IIKOJbl, K HCIO/Jb30BaHUI0 3THUX
JOCTW)KEeHUW B [IPYTUX HayKaX Y TIPUK/IaZHbIX cdepax;

2) rpa)kJjaHCKoe U [yXOBHO-HPaBCTBeHHOEe BOCIIUTAHHUe:

TOTOBHOCTBIO K BBITIO/THEHUIO 00s13aHHOCTeN Ipak/laHWHA U peasiv3aliuu ero
rpaB, [peJCTaBJieHWeM O MaTeMaTHYeCKUX OCHOBaX (PYHKLIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYD, SIBJIEHUM, MPOIelyp TPaXKJaHCKOTO 001ijecTBa (Harpumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K 00CYKIEHUIO dTUUECKUX TTPOO/IeM, CBSI3aHHBIX
C TIPAaKTUYeCKMM TpMMeHeHWeM [OCTW)KeHUM HayKd, OCO3HaHWeM Ba’KHOCTH
MOPaJIbHO-3TUUECKUX MPUHLUIIOB B JeSITeIbHOCTH YUYEHOT0;

3) Tpy/i0BOe BoCIMTaHUE:

YCTaHOBKOM Ha aKTHMBHOE ydyaCTMe B pelleHWd TMpPaKTUUeCKUX 3ajay
MaTeMaTh4YeCcKOl HamnpaB/JeHHOCTH, OCO3HaHWEeM Ba)XHOCTH MaTeMaTH4yecKoro
oOpa3oBaHus Ha TIPOTSDKEHWM BCEM >KU3HHU /I yCHeNmHOW ITpodeccroHabHOM
NesITe/IbHOCTU M Pa3BUTHEM HeOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBIOOpOM U
TIOCTPOEHNEM WHAWBHAYaATbHON TPAeKTOPUH 00pa30BaHUs U KU3HEHHBIX TJITAaHOB C
YUETOM JINUHBIX MHTEPEeCOB U 00IIleCTBEHHBIX TTOTPeOHOCTEN;

4) 3cTeTHYeCKOe BOCIIUTaHHUE:

CMOCOOHOCTBIO K  MOLIMOHATBHOMY U 3CTeTUUECKOMY  BOCHPHUSATUIO
MaTeMaTUueCKUx OOBEeKTOB, 3a/lau, pellleHud, pacCyXAeHH{, YMeHHIO BU/eThb
MaTeMaTHUeCKre 3aKOHOMEPHOCTU B UCKYCCTBE;

5) eHHOCTH HayYHOr0 NMO3HAHUSA:

OpveHTaleld B [eATeTlbHOCTU HAa COBPEMEHHYI CHUCTeMy HayuHbIX
Tipe/iCTaB/ieHnd 06 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS uesioBeKa, MPHUPOJbI U
oOIrjecTBa, IMOHMMaHWEM MaTeMaTUYeCKOlW HaykKu KakK cdepbl 4Ye/ioBeuecKoi
JesATeJIbHOCTU, STaroB e€ pa3BUTUS M 3HAUUMOCTH [Jis Pa3BUTUS LIUBUWIU3aLIUU,
OBJIa/leHHEeM SI3bIKOM MaTeMaTWKW W MaTeMaTUueCKOW KYJbTypOd KakK CpeJCTBOM
MO3HAaHWS MWpa, OBJJIeHHEeM TMPOCTEUIMMU HaBbIKaMU MCC/e0BaTeTbCKOU
JesTe/IbHOCTY;



6) ¢usuueckoe BocnmuTaHue, (POpMHUPOBaHUE KYJ/bTYPbl 3/J0POBbS H
IMOLIHOHA/TLHOT0 0/Iaromo/Tyuns:

TOTOBHOCTBIO TIDUMEHSITh MaTeMaTWueCKrhe 3HaHWs B HHTepecax CBOEro
3[JOpPOBBSI, BeJleHHS  3[0POBOTO  o0Opa3a >KW3HU (3[0pOBOE  TIHMTaHUE,
cbaaHCUpPOBaHHBIA pPEKUM 3aHATHUM W OTAbIXa, PperyyspHas ¢usndyeckas
aKTUBHOCTb), C(POPMUPOBAHHOCTHIO HaBbiKa pedieKCUM, TPU3HAHUEM CBOEro
TIpaBa Ha OIIMOKY U TaKOTO Ke TIpaBa JIPyroro 4eioBeKa;

7) 3K0/10rHYecKoe BOCIIUTAHMe:

opUeHTal[el Ha MpUMeHeHre MaTeMaTHUeCKUX 3HaHWUU /11 pellleHus 3aad
B 00/71aCTU COXPAHHOCTH OKpPY’Kaloll[el Cpefibl, TJIAaHUPOBAaHUSI TIOCTYIKOB W
OLIEHKM HMX BO3MOXXHBIX MOC/JIeCTBUM [JiI OKDPY’Karller cpefbl, OCO3HAaHUEM
r7100a/IbHOTO XapaKTepa 3K0JIOTUUeCKHUX ITPo0/ieM U IMyTel UX pelleHus;

8) ajanTanua K M3MEHAUUMCA YC/JIOBHSM COIMA/TbHOM U MPHUPOJHOU
cpe/bl:

TOTOBHOCTBIO K J€WCTBUSIM B YCJIOBUSIX HeONpeenéHHOCTH, TOBBILIEHUIO
YPOBHSI CBOeli KOMITETeHTHOCTH uepe3 MPaKTUUeCcKyko JiesTe/IbHOCTb, B TOM UKC/ie
yMeHUe YUWUTbCS y APYTUX JHOfiel, MproOpeTaTb B COBMECTHOU JesiTebHOCTU
HOBbIe 3HaHUS1, HAaBbIKM Y KOMIETEHLIUU U3 OMbITa IPYTUX;

He0OXOAUMOCTEI0 B (DOPMUPOBAHMM HOBBIX 3HaHMM, B TOM UHCJIe
dopMy/IpoBaTh UjeH, TIOHATHS, TUTIOTe3bl 00 00bEeKTaX U SIB/IEHHUSX, B TOM UHCIe
paHee HEW3BECTHBIX, OCO3HaBaThb /JAe(PUIUTBI COOCTBEHHBIX 3HAHUM U
KOMIIeTeHTHOCTeH, T/laHUPOBaTh CBOE pa3BUTHUE;

CTIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYalMi0, BOCIPUHUMATh
CTPECCOBYIO CHUTYyallul0 KaK BBI30B, TPeOyIOMM KOHTPMep, KOPPEKTHPOBATh
TIpUHUMaeMble pellleHus1 U JelcTBUsA, (OpPMy/IUpOBaThb U OlLIEHWBAaThb PUCKU U
roceCTBYsA, (POPMUPOBAThH OIIbIT.

METAIIPEAMETHBIE PE3YJ/IBTATHI
ITo3HaBaTe/IbHbIE YHHBepPCa/IbHbIe yueOHbIe /eHCTBUS

Bba3oBble jioruyecKue AeiiCTBUA:

e BBISIBJISAITb U XapaKTepPU30BaThb CYI[eCTBEHHbIE MPU3HAKKA MaTeMaTUUYeCKUX
00BEeKTOB, TIOHSITHM, OTHOILIEHWUW MeXAy TOHATUAMHU, (HOPMYIUPOBAThH
orpeJie/ieHUsi  TOHATUM,  yCTaHaB/AMBaTh  CYIIECTBEHHbIM  MPHU3HAK
Kj1accu(yKalyy, OCHOBaHUs [/1s1 00O0OIIeHUSI W CpaBHEHHs, KPUTEepPUU
MPOBOJMMOI0 aHa/In3a;

e BOCTIpMHUMATh, (OPMy/IUpOBaTh W  TIPeoOpa3oBbIBaTh  CYXKIEHUS:
yTBepAuTe/lbHble W OTpHljaTe/ibHble, eJWHWYHble, YacTHble U 0Oilue,
YCJIOBHBIE;



BBISIB/IATH ~ MaTeMaTUUeCKWe  3aKOHOMEDHOCTH,  B3aUMOCBSI3M U
npoTuBOpeursi B (akTaxX, [JaHHBIX, HaO/IO/EHUSIX U yTBepP)KAEeHUsX,
rpejjiaraTb KpUTepPHUH [/1s1 BbISIB/IEHUS] 3aKOHOMEPHOCTeH 1 TIPOTUBOPEYUi];
Jle/laTb BBIBOZbI C HCIIOb30BaHWEM 3aKOHOB JIOTMKU, AeAYKTUBHBIX U
VMH/IYKTUBHBIX YMO3aK/IFOUeHUM, YMO3aK/IF0UeHWH 10 aHa/I0TUY;

pa3bupaTh [j0Ka3aTe/bCTBa MaTeMaTUUeCKUX yTBep)KAeHWU (TpsMbie U OT
TIPOTUBHOI0), TIPOBOJUTH CaMOCTOSATE/IbHO HEC/IOXKHbIe [J0Ka3aTe/bCTBa
MaTeMaTh4yecKuX (DakToB, BbICTpaMBaTh apryMeHTalUl0, TMPUBOJUTH
MIpUMephl U KOHTPIIpUMePbI, 000CHOBBIBAaTb COOCTBEHHBIE PaCCyKAEeHUS;
BbIOMpATh Croco® pelneHus yueOHOW 3a7aun (CpaBHUBAaTh HECKOJIBKO
BapUAHTOB pellleHus, BbIOMpaTh Haubosiee TOAXOASAIIUNA C YUYETOM
CaMOCTOSITe/TbHO BbI/leJIEHHBIX KPUTEPHUEB).

Bba3oBbie ucc/iefoBaTe/IbCKIe AeCTBUS:

WCTI0/Tb30BaTh BOMPOCHI KaK HCCIeI0BaTe/IbCKMM WHCTPYMEHT T03HaHU,
¢dopMy/ipoBaTh BOMPOCH], (PUKCUPYIOIHEe TIPOTHBOpPeure, TIpobeMy,
CaMOCTOSITeJTbHO ~ yCTaHaB/IMBaTh HCKOMOe U JlaHHOe, (HOPMUPOBAThH
TUIOTe3y, apryMeHTUPOBAaTh CBOO MO3ULIMI0, MHEHHUE;

MIPOBOZINTb TI0 CAMOCTOSATENbHO COCTaBJEHHOMY TUIAaHY HEeC/TIOXKHBIN
9KCIIepUMeHT, HeboJIbIlIoe UCC/eloBaHre 110 YCTaHOBIEHUI0 0CoOeHHOCTel
MaTeMaTUUeCKOro 00beKTa, 3aBUCUMOCTel 00BeKTOB MexKay cob0ii;
caMmocCTosITesTbHO (hOpMyMpoBaTh 0000II[eHUsT U BBIBO/BI TI0 pe3y/bTaTaM
MpoBe/IEHHOTO HabJIF0jeHus], MCC/IeJOBaHUs, OLIeHWBATh [JOCTOBEPHOCTH
TO/TyYeHHBIX Pe3y/IbTaTOB, BLIBOJOB U 0000ITeHHIA;

MTPOrHO3WPOBaTh BO3MOXKHOE pa3BUTHE TMpOIecca, a TaKXKe BbIJIBUTaTh
TIPe/ITIOJIOXKEHUSI O €0 Pa3BUTHH B HOBBIX YCIOBUSIX.

Pabora c uaopmanmeii:

BLISIB/IITH HEJJOCTATOUHOCTh M W30BITOUYHOCTH HH(MOpMAalUH, JAHHBIX,
He0OXOJUMBIX /IJIs1 PellleHus 3a/iaui;

BbIOMpaTh, aHAIM3UPOBaTh, CHUCTEMATH3WPOBaTh WM WHTEPIPETHPOBATh
MHGOPMALIMIO pa3/IMUHbIX BUOB U (DOPM Ipe/ICTaB/IeHNS;

BbIOMpaTh (GopMy TipeficTaBieHWs WHGOPMAIMd W WUTIOCTPUPOBATh
pelllaeMble 3a7iaud CXeMaMH, [AWarpaMMaMM, MHOW TrpaduKold U HX
KOMOMHAIUSIMU;

OLIEHMBaThb HalEKHOCTb HH(MOPMALIMKA TI0 KPUTEPHSM, IPeJI0KeHHBIM
yurTeneM Wi chopMyTUPOBAaHHBIM CaMOCTOSITETBHO.

KoMMyHHKaTHBHBIE YHHBepCa/IbHbIe yueOHbIe /IeHCTBHUS:

BOCIIPUHUMATh U (DOPMYJIMPOBaTh CY>KJEHUs] B COOTBETCTBUU C YCJIOBUSIMU
U 1[e/IIMH O0ITIeHus], ICHO, TOUHO, TPaMOTHO BbIpa)kKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MMCbMEHHBIX TEKCTaX, /laBaTh MOSICHEHUS M0 X0y PeLIeHHs
3alauv, KOMMEHTUPOBATh MOTyYeHHbIN Pe3y/bTarT;

B X0/le 00CY»K/IeHUsI 3a/laBaTh BOTIPOCHI M0 CYIIeCTBY 00CYKZaeMOU TeMbl,
Tpo0OJIeMbl, pelllaeMol 3aJjau, BbICKA3bIBaTh H/IeH, HalleJIeHHbIe Ha TTOMCK
pellleHusl, COTOCTaB/sATh CBOU CYXKIAEHWS C CYXKIEHUSIMH JPYTHUX
YUaCTHUKOB [uajora, oOHAapy>KHUBaTh pa3/duMie U CXOJCTBO TIO3WIIUM, B
KOPPEeKTHOM (opme popMy/TMpOBaTh Pa3HOIIACKsI, CBOU BO3paXKeHUsT;
TIPeJCTaB/IsATh  pe3y/bTaThl  PpeIleHusT  3ajaud, 9KCTIepUMEHTA,
WCC/IeIoBaHMs], TIPOEKTa, CAaMOCTOSITe/TbHO BbIOKMpPATh (pOpMaT BLICTYTIEHUS
C YUETOM 3a7iau TIpe3eHTalud ¥ 0COOEHHOCTe! ayIuTOpHH;

MMOHUMATb W KCITI0/Ib30BaTh MPEUMYI[eCTBa KOMaHAHOW W WHAWBHUAYaTbHON
pabOTHI MU pellleHNH yueOHbIX MaTeMaTUUeCKUX 3a/]ay;

MIPUHUMATD 11e/lb COBMECTHOM [eATebHOCTH, IJIaHUPOBaTh OPTraHHU3al[Hi0
COBMECTHOM paboThbl, pacrpefensaTh BUABI pabOT, IOrOBapUBaThCS,
00CyXIaTh MpOIiecC U pe3ynbTaT paboThl, 00001aTh MHEHHST HEeCKOTbKUX
JIIOJIeu;

y4acTBOBaTh B TPYMMOBBIX ¢dopmax pabotel (00CcykgeHus, obMeH
MHEHUSIMH, MO3TOBBI€ IITYPMbI U APYTHE), BBITOJHATH CBOIO YaCTh PabOTHI
U KOODJVWHHUPOBATb CBOM [I€HCTBUS C JAPYTUMH UjieHaMH KOMaH/pbl,
OLlIeHMBaThb KaueCcTBO CBOEro BK/aJa B OOIMM MPOAYKT II0 KPUTEPHSM,
chopMy/IPOBAaHHBIM YUaCTHUKAMU B3aUMO/I€HCTBUS.

Pery/saTHBHBIe YHUBEpPCa/IbHbIE yYeOHbIe el CTBHSA

CamoopraHusanus:

CaMOCTOSITe/TIbHO COCTaBJ/IATh I/IaH, alrOPUTM pelleHus 3ajaud (WK ero
YyacTh), BbIOMpaTh Croco0 pellleHHs C YUETOM HMEIOIIUXCS PecypcoB U
COOCTBEHHBIX BO3MOXXHOCTeM, apryMeHTHpOBaTb U KOPPEKTHpPOBATb
BapHaHThI peLeHuH C Y46TOM HOBOM MH(OPMaLUK.

C&MOKOHTPOJ’[L, 3MOHHOHaﬂbeIﬁ HHTEe/IV/IEKT:

B/Ia/IeTh CIIOCO0aMM CaMOTPOBEPKH, CAMOKOHTPOJISI TIpOLiecca U pe3yJibTaTa
peleHrst MaTeMaTHYeCKOU 3a/jauy;

npeiBUZETh TPYAHOCTH, KOTOPble MOTYT BO3HUKHYTh MPU pellleHuH 3aJaui,
BHOCUTh KODPEKTHBBLI B [JesiTe/IbHOCTh Ha OCHOBE HOBBIX 0OCTOSITE/LCTB,
HaliJ]leHHBIX OIIUOOK, BLISIBJIEHHBIX TPY/IHOCTEM;

OLIeHMBaTh COOTBETCTBHE pe3yJ/ibTaTa [IeaTeIbHOCTU MOCTABJI€HHOM 1[e/Th U
YCJIOBUSIM, OOBSICHSITh TPUUMHBI JOCTWDKEHUS WM HeJOCTKEHUS Iiely,
HaXOUTh OIIUOKY, 1aBaTh OLIEHKY MPUOOPEeTEHHOMY OTIBITY.

INPEJMETHBIE PE3YJ/IbTATbBI



K koHily oOyueHus B 7 Kijacce OOyYarOL[UICS TO/NYyUUT CJieAytoliye
npejMeTHble pe3yJIbTaThl:

PacriosHaBaTb M3yueHHble TreoMeTpuyeckue (UIypbl, OIpeAesiTb UX
B3aMHO€e pacriosioXKeHHe, K300pa)kaTh reoMeTpuueckue (Urypbl, BBITIOTHSITD
yepTe)Xu MO YCJIOBUIO 3ajaud. VI3MepsTb JIMHeWHble U YIJIOBble BeJTUYUHBIL.
PeraTe 3a/1aum Ha BbIUMC/IEHUE [IJIMH OTPE3KOB M BEJTMYMH YIJIOB.

Henath TpyOyrO0 OLEHKY JIMHEMHBIX U YIVIOBBIX BEeJWYMH TPEJMETOB B
peasbHOM >KU3HU, pa3MepoB MPUPOJHbIX 00bEeKTOB. Pas3nnuaTh pa3Mepbl 3THX
00BEKTOB T10 MOPSIAKY BeJIMUUHBI.

CTpoUTb UepTe)xu K reOMeTPUUeCKUM 3a/jauam.

[Tonb30BaThCsl MpU3HAKaMU pPaBEHCTBA TPEYroOJIbHHMKOB, HCII0/Ib30BATh
NPY3HaKU U CBOMCTBA paBHOOe/IpeHHBIX TPEYTrobHUKOB MPU PellieHUH 3a/iau.

[TpoBOAWTE NOrMYECKHe PacCy’KAEHUsI C MCIO0JIb30BaHUEM T'eOMeTPUYECKHUX
TeopeM.

[Tonb30BaThCsl MpH3HAKAMM DPABEHCTBA IIPSMOYTOJIbHBIX TPEyrOJIbHUKOB,
CBOWCTBOM  MeJuaHbl, IIPOBEeJEHHOM K TUIOTeHy3e MPSMOYTOJIbHOTO
TPeyro/IbHKKA, B pellleHny TeOMeTpUYeCcKrX 3a/au.

OnpefiensTsb NnapasuienbHOCTb MPSIMBIX C TIOMOLL[BIO YTJIOB, KOTOPbIe 0bpa3yeT
Cc HUMU ceKyulas. OnpefensaTs Mapasie/bHOCTh MPSMBIX C MMOMOILBI0 paBeHCTBa
PacCTOSIHUM OT TOUYEeK OZJHOW MPSIMOM 0 TOU€eK JPYroM MPSIMOU.

Periath 3aauM Ha KieTyaTou Gymare.

[TpoBOUTHL BBIUMC/IEHUS] M HaXOJWUTb UMC/IOBble M OyKBEHHble 3HaUeHUs!
yIJIOB B TeOMeTPUYeCKMX 3afadax C HCIO0Ib30BaHHUEM CYMMBbI  YIJIOB
TPEYroJbHUKOB U MHOTOYTOJILHUKOB, CBOWMCTB YI7IOB, 00pa30BaHHBIX IIpU
repecevyeHny JByX TMapa/lle/lbHbIX TMPSIMBIX CeKyllel. PelaTe npakTuyeckue
3a/jauy Ha HaXOXK/leHue YIJIOB.

BrageTe MNoHATHEM TeOMETPUUYECKOrO0 MeCTa TOueK. YMeTb OnpejensiTh
OUCCeKTpUCY yTJia U cepeJUHHbIN TIepIreHIUKY/IsAp K OTPe3Ky Kak reoMeTpruuecKre
MecTa TOYeK.

dopMyMpOBaTh OMNpefie/ieHUs] OKPY’KHOCTHM M Kpyra, XOpAbl Y JuameTpa
OKPY’>KHOCTH, M0JIb30BaThCsl UX CBOMCTBAMU. Y METhb NIPUMEHSATh 3TU CBOMCTBA IIPH
pelleHnH 3azau.

BriajeTe MOHATHEM OMWCAHHOM OKOJIO TPEYrOjbHUKA OKDPY>XHOCTH, YMETh
HaxoAuTh eé LeHTp. Ilonb3oBaTbCsl (hakTaMu O TOM, UTO OHCCEKTPUCHI YTJIOB
TPeyrojibHAKa IlepecekaroTcsi B OJHOU TOYKe, U O TOM, YTO CepeJvHHbIe
NeprieHAUKYJIIpbl K CTOPOHAM TPeYTroJIbHUKA NTepeceKaroTCsl B OJHOW TOUKe.

BriageTe MOHSATHMEM KacaTe/lbHOM K OKPY>KHOCTH, MOJIb30BAaThCsl TEOPEMOM O
MepreHUKYJ/IIPHOCTH KacaTellbHOU U paZiyca, TIPOBEeIEHHOI0 K TOUKe KaCaHUs.



[Tosib30BaThCsl MPOCTEHIIMMUA FeOMeTPUUYeCKUMU HepaBeHCTBaMH, TTIOHUMATh
VX MPaKTUYeCKUU CMBICII.

[TpoBOAUTL OCHOBHBIE TeOMeTpUUeCKHe TIOCTPOEHUS C TIOMOLIbIO LIUPKYJ/IS U
JTIUHEWKU.

K koHily obyueHuss B 8 Kiacce oO0ydYaroL[uiics TIO/NyUuT CJieAyroliye
npe{MeTHbIe pe3y/IbTaThl:

PacriosHaBaTb OCHOBHbIe BH/[bl YeTbIPEXYTOJbHUKOB, WX 3JIEMEHTHI,
T0JIb30BaThCsl UX CBOMCTBAMU MPU PeLleHUH reOMeTPUUeCKUX 3a/au.

ITprMeHATHL CBOMCTBA TOUKU IepeceyeHHss MeZiMaH TpeyrosibHHWKa (LjeHTpa
Macc) B pellleHrH 3a/au.

BnageTb moHsiTUEM cpefiHel TMHUU TPeYroJibHWKAa W TpareLyy, PUMeHSThb
VX CBOMCTBA IpHM peIleHWH reoMeTpyUuyeckux 3ajad. Ilosb3oBaThcs Teopemou
daseca u TeopeMoii O MPOTOPLIMOHA/IbHBIX OTpe3KaX, TPUMeHSITb UX [JIsl PelleHust
MpaKTUUeCKUX 3a7iau.

[TpyuMeHsITh IPU3HAKHX M0[00MsT TPEYTrO/IbHUKOB B PellleHUH reoMeTpUYeCKUX
3ajau.

[Tonb3oBatecst Teopemoi [luaropa pAis pelleHUs] TeOMETPUYECKUX U
npakTUueckux 3ajady. CTpPOUTh MaTeMaTHMUeCcKyl0 MoJieflb B TPaKTUUeCKUX
3a/jauyax, CaMOCTOATe/IbHO JleJlaTh YepPTEéXX U HaXOAUTb COOTBETCTBYIOILIME JJIVHBI.

BnageTb TOHATUSAMM CHMHYCa, KOCMHyCa M TaHreHca OCTpOro yrja
MPSIMOYTOJILHOTO Tpeyro/jibHUKa. [10/1b30BaTbC 3STUMU MOHATHSIMHA /ISl PeLleHust
MPaKTUUeCKUX 3a7au.

Bbruncniate (pa3inyHbIMU criocobamu) IIOLIab TPeyro/bHUKa U T/I0a1
MHOTOYTO/IbHBIX ~ (uryp  (Mosib3ysicb, TrZile HeoOXOAUMO, Ka/lbKYJISITOPOM).
[TpyMeHATD MO/yUYeHHbIe YMEeHUs B IPaKTUUYeCKUX 3a/lauax.

BnageTh TOHATUAMM BIHWCAHHOTO W LI€HTPaJbHOrO yIJla, HCI0/Ib30BaTh
TeopeMbl O BIIMCAHHBIX yIjaX, yIrjax Mexay XopAaMy (CeKyILUMM) U yrjie Mexay
KacaTe/IbHOM U XOpZ0M TIPU pellieHnH TeOMeTpUYecKuX 3a/ay.

BnafeTh MOHSITUEM OMMCAHHOTO UETHIPEXYTO/IbHUKA, MPUMEHSITh CBOMCTBA
OTMCaHHOTO YeThIPEXYTO/IbHUKA [P PelleHnH 3a/ay.

[TpyMeHATH TOJ/yUYeHHble 3HAHWS Ha MPaKTUKe — CTPOUTb MaTeMaTUuecKue
MoOJiesy /1S 33/lay peabHOW ’KM3HU U MPOBOJWTH COOTBETCTBYHOIIIME BbIYMC/IEHUS
C TpUMeHeHueM I0/00us M TPUTrOHOMETpUM (I0JIb3YysCh, IJe HeobOXoLuMo,
KaJIbKYJIATOPOM).

K koHily oOyueHus B 9 Kiacce OOyYarOL[UICS TIO/NyUUT CJieAyroliye
npeMeTHbIe pe3yJIbTaThl:

3HaTh TPUTOHOMeTpUYeCKHe (YHKLMM OCTPBIX YIJOB, HAaXOAWUTb C HX
MOMOILIbIO pa3/iiyHble 3/IeMeHTbl TMPSMOYTOJIbHOTO TPEeYrojibHUKA («pellieHre



MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB» ). HaxoauTh (C MOMOIIBIO KalbKYJIATOPA) AJIUHbI
Y YTJIbI 7151 HeTaOMMUHBIX 3HaUeHUH.

[Tonb3oBaThCsl PopMysiaMU MIPUBE/IEHHS] U OCHOBHBIM TPUT'OHOMETPUUECKHUM
TOXAECTBOM [IJI1 HaXOXK/EeHUS COOTHOIIEHWN MeXAYy TPUTOHOMEeTPHUUYeCKUMU
BeJIMUMHAMM.

Vcrionb30BaTh TeOpeMbl CUHYCOB U KOCUHYCOB [/ HAXOXKAEeHUs pa3/InuHbIX
5JIEMEHTOB TpEeYroJbHUKA («pelleHre TPeyro/JbHUKOB»), TPUMEHATb WX IpU
pellleH’H reoMeTpUUeCKUX 3a/au.

Bnagerb moHSTUSMM — TpeoOpa3oBaHUs  TMOAOOMS, COOTBETCTBEHHBIX
3JIeMeHTOB MoZ00HbIX (uryp. [To/b30BaThCs CBOMCTBaMU TIO00MST POM3BOIBHBIX
buryp, yMeTb BBIUMC/IATH [JJIMHBI W HAXOAWUTh YIJbI Y TMOAOOHBIX (uryp.
[TpyuMeHSATb CBOMCTBA TMOA0OUS B TIPAaKTUUECKUX 3ajavyax. YMeTb TNPUBOAUTH
TIpUMePbI TI0I00HBIX (UTYP B OKPY’KarollleM MUPE.

[Tonb30BaTHCS TeOpeMaMu O MPOU3BEJIEHNH OTPE3KOB XOPZ, O MPOM3BeJeHUH
OTpe3KOB CeKYIIMX, O KBaJpare KacaTeJbHOU.

[Tonb30BaThCs BEKTOpPaMU, MOHMMAaTh UX TeOMETpUUYeCKUd U (u3nuecKui
CMBIC/I, TIDUMEHSITb WX B peLIeHWU TeOMeTPUUYECKUX W (PU3NUYecKUX 3ajad.
[IpumeHsTh CKa/sipHOE MPOM3Be/leHre BEKTOPOB /151 HAXOXAeHUs IJTUH U YTJIOB.

[Tonb30BaTbC METOAOM KOOpJWHAT Ha TIJIOCKOCTH, MPUMEHSTh €ro B
pelleHuY reOMeTPUYeCKUX 1 NMpakKTUYeCcKUX 3azad.

BraseTb MOHATUSIMUA TIPaBWIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPY>XHOCTH,
JJIUHBI IyTU OKPY>KHOCTH U PaJIMaHHOM Mephl yrjia, yMeTb BBIUMC/ATh IJIOMIA/lb
Kpyra 1 ero yacteil. [IpuMeHsITh O/TyueHHbIe YMEHUS B TPAKTUYECKUX 3aJadax.

Haxomute ocu (Wav 1|eHTPbI) CUMMETPUU (GUTYp, TIPUMEHSITh ABVKEHUS
IIJIOCKOCTH B MPOCTEULLNX CITyYasix.

[IpuMeHsTh TIOJlyyeHHble 3HAaHWSI Ha MPAaKTUKe — CTPOUTh MaTeMaTudecKue
MO/Ie/iv [/1s1 33/1auU peasibHOW >KU3HU Y MPOBOJUTH COOTBETCTBYIOLLE BBIUMCIEHUS
C TIpUMEeHEeHWeM II0fl00Ms W TPUTOHOMETPUUECKUX (YHKIHMM (T0/Ib3ysICh, T/e
He00OX0/IUMO, KaTbKyJ/ISITOPOM).



TEMATHUYECKOE IVTAHUPOBAHUE

7 KIIACC
KosmmuecTBO yacoB JJ/IeKTPOHHBbIE
HaumeHoBaHue pa3je/ioB U TeM (uudposBbie)
Ne n/nn Konrtposbabie IIpakTHueckue
NporpamMMsbI Bcero oOpa3oBaTe/IbHBIE
paboThI padoThI
pecypchbl
[IpocrTeiiilivie reoMeTpUueckKue PUrypsl u
P . P uryp Bbubmioreka LIOK
UX CBOMCTBA. I3MepeHue reoMeTpUueCKUX 14
https://m.edsoo.ru/7f415e2e
BeJINUVH
TpeyroysbHUKA 22 1 Bubmmorexa [IOK
https://m.edsoo.ru/7f415e2e
ITapannensHble NIpsMble, CYMMa YIJIOB 14 1 bubmoreka IIOK
TpeyroJjibHUKa https://m.edsoo.ru/7f415e2e
OKpy>XHOCTB U Kpyr. ['eomeTpuueckue 14 1 Bbubmoteka LIOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
[ToBTOpEHME, 0600IIEHNE 3HAHUH 4 1 Bubmiorexa OK
https://m.edsoo.ru/7f415e2e
OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 0



8 KIIACC

KosmmuecTBO yacoB JJ/IeKTPOHHBbIE
HaumMeHoBaHMe pa3/je/ioB U TeM (udpossbie)
Ne n/nn Konrponbnaeie IIpakTHueckue
NMporpaMmsbI Bcero oOpa3oBaTe/IbHBIE
padoThI paboThI
pecypchl
b K
UeTbIpEXyTO/IbHUKU 12 1 ubmiotexa O
https://m.edsoo.ru/7f417e18
Teopema ®aneca 1 TeopemMa 0
NIPOTIOPLIMOHA/IbHBIX OTpe3Kax, Mo00HbIe 15 1 Bubmiorexa LIOK
POTIOpR P > FOA https://m.edsoo.ru/7f417e18
TPeyro/IbHUKU
[Tnomaas. HaxoxaeHve nuiomazgei
HHaA e A Bubmoteka LIOK
TPeyrobHUKOB U MHOTOYT'OJIbHBIX (DUTYP. 14 1
https://m.edsoo.ru/7f417e18
[Tnotaau mogo6HBIX GUryp
Teopema [1udaropa v Hauana 10 1 Bubmoreka IIOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
YT71bl B OKPY>KHOCTU. BricaHHble 1
OITMCaHHbIE YeTbIPeXYyTrO/IbHUKU. 13 1 bubmoteka LIOK
KacarenbHble K OKpy>xHOCTU. Kacanue https://m.edsoo.ru/7f417e18
OKDPY’>KHOCTeM
[ToBTOpEeHMe, 06001[eH1e 3HAHUI 4 1 Bubmorexa TIOK
https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6 0



9 KJ/TACC

KosmmuecTBO yacoB J/IeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
Ne n/nn Konrponbneie IIpakTHueckue
NporpaMmsbI Bcero oOpa3oBaTe/IbHBIE
paboThI paboThI
pecypchl
TpuroHomerpus. TeopeMbl KOCUHYCOB U 16 1 Bbubmoteka LIOK
CHUHYCOB. PeltieHne TpeyrojibHUKOB https://m.edsoo.ru/7f41a12c
I[Tpeobpa3oBanue nogobusi. MeTpuueckue 10 1 Bbubmoteka LIOK
COOTHOLLIeHUS B OKPY>KHOCTHU https://m.edsoo.ru/7f41a12c
bu6 OK
BexkTtopsl 12 1 nommorexa L
https://m.edsoo.ru/7f41a12c
[ekapToBbI KOOPAWHATHI Ha MJIOCKOCTH 9 1 Bubmiorexa IOK
P PA https://m.edsoo.ru/7f41al12c
[IpaBU/IbHBIE MHOTOYTOJIbHUKH. [l/1MHA
013 Y>KHOCTH U I1JI0 y; b Kpyra : 8 Bubmorexa [IOK
P R AU pyra. https://m.edsoo.ru/7f41a12c
Briurciienne nuionazen
bubmioteka LIOK
[BU>KeHus TVIOCKOCTU 6
https://m.edsoo.ru/7f41a12c
[ToBTOpEHME, 0000IIIEHUE, CUCTEMATH3ALIUS 7 5 bubnuoreka LIOK
3HaHUU https://m.edsoo.ru/7f41al12c
OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 68 6 0



IIOYPOYHOE IVNTIAHNPOBAHUE

7 KITACC
KosmmuecTBO uacoB J/IeKTPOHHBbIE
No Jara nudpoBbIe
Tema ypoka Kontposibaeie IIpakTHueckue
n/n Bcero u3yueHuss oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 [IpocrTeiillivie reoMeTpUUeCKUe 1 bubmuoreka IIOK
00BEKTHI https://m.edsoo0.ru/8866b724
bubmuoreka IIOK
2 MHOroyronbHHUK, JJoOMaHast 1
https://m.edsoo.ru/8866cb6a
bubmioreka LJOK
3 CMe)kHble ¥ BepTUKaJIbHbIe YIJIbl 1
https://m.edso00.ru/8866c5c0
bubmioreka LJOK
4 CMe)kHble Y BepTUKaJIbHbIe YIJIbI 1
https://m.edsoo.ru/8866c7be
5) CMeskHbIe U BepPTHUKAJIbHBIE YIJIbI 1
6 CmerxkHble Y BepTHUKa/IbHbIe YIJIbl 1
7 CMe)xHble Y BepTUKaJIbHbIe YIJIbI 1
8 CMmerxHble Y BepTHUKa/IbHbIe YIJIbl 1
Vi3MepeHue TMHEWHBIX U YTI0BBIX
9 BeJIMYUH, BbIYMC/IEHVE OTPEe3KOB U 1
yTJIOB
Vi3mepeHue TMHEHHBIX U YTI0BBIX
bubmioreka LJOK
10 BeJIMYUH, BbIYUC/IEHVE OTPEe3KOB U 1
https://m.edsoo.ru/8866c3ea
yIJI0B
V3mepeHue TMHENHBIX U YTJI0BBIX
11 BeJIMUWH, BbIUMC/IEHVE OTPe3KOB U 1

yTJI0B



Vi3mepeHue TUHENHBIX U YTTOBBIX

12 BeJIMYUH, BbIYMC/IEHVE OTPe3KOB U
YTJIOB
[TeprmMeTp u moLaAb (Uryp,
13 COCTaBJ/IeHHBIX U3
NIPSIMOYT O/IbHUKOB
[TepumeTp U nomags GUryp,
14 COCTaBJ/IeHHBIX U3
MPSIMOYT O/TbHUKOB
[ToHaTHE O paBHBIX TPEYTrOIbHUKAX Bubmiorexa LIOK
15 Y [IepBUYHBIe MIPe/ICTaB/IeHUs O
https://m.edso00.ru/8866ce80
paBHBIX (uUrypax
16 Tpu npr3Haka paBeHCTBa bubmuoreka LIOK
TPeyroJILHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu ripr3HaKa paBeHCTBa bubmuoreka IIOK
TPeyrojbHUKOB https://m.edsoo.ru/8866d34e
18 Tpu npusHakKa paBeHCTBa Bbubmoteka LIOK
TPeyroJIbHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npu3Haka paBeHCTBa
TPeyroJbHUKOB
20 Tpu npu3Haka paBeHCTBa
TpPeyroJbHUKOB
71 Tpu npusHakKa paBeHCTBa Bbubmoteka LIOK
TPeyroJIbHUKOB https://m.edsoo.ru/8866e88e
29 IIpn3Haku paBeHCTBa
MIPSIMOYT OJIbHBIX TPEYI'OJIbBHUKOB
73 IIpusHaku paBeHCTBa

MPSIMOYT'OJIbHBIX TPEYr0JIbHUKOB



CBoIiCTBO Me/[iaHbI

bubmioreka LIOK

24 HPHMOYFOHL?OFO TPEYTOIbHHKA, https://m.edsoo.ru/8866e9ec
TIPOBe/IEHHOU K FMIIOTeHY3e
CBOWICTBO Me/IhaHbI
25 NIPSIMOYT OJ/IBHOT'O TPeYTOJIbHUKa,
NIPOBe/IEHHOM K TUIOTeHYy3e
26 PaBHOOe/IpeHHBIE U bubmoreka [IOK
PaBHOCTOPOHHUE TPeYrOJIbHUKU https://m.edsoo.ru/8866d6fa
57 ITpu3Haku U CBOKCTBa Bbubmoteka LIOK
pPaBHOOEJPEHHOT0 TPEYroJbHUKA https://m.edso0.ru/8866d880
)8 [Tpu3HaKU U CBOMCTBA bubmoreka [IOK
pPaBHOOEJPEHHOT0 TPeYroJbHUKA https://m.edso0.ru/8866d880
79 ITpu3HaKy U CBOKCTBa Bbubmoteka LIOK
paBHOOeJpeHHOr0 TPeyroJbHUKa https://m.edsoo.ru/8866e26¢
30 HepaBeHcTBa B reoMeTpumn
o1 Hepasercrea b reoMerpis r]?tlffsjf/ljg:;{sigggsﬁeee,az
32 HepaBeHcTBa B reomeTpumn
33 HepaBeHcTBa B reoMeTpumn
34 [IpsiMOyTONbHBIN TPEYTO/IbHUK C bubnuoreka IIOK
yriom B 30° https://m.edsoo.ru/8866eb22
35 [IpsiMOYTO/IBbHBIN TPEYTOJIbHUK C
yryiom B 30°
36 KoHTposbHast paboTa o Teme bubmmoreka LIOK
"TpeyrosbHUKN" https://m.edsoo.ru/8866ecbc
37 [TapannenbHbie NpsiMble, UX bubnuoreka LIOK
CBOMCTBA https://m.edsoo.ru/8866ef64
38 [Tateni nocrynar EBknuga



39

40

Hakpecrt nexartiye,
COOTBETCTBEHHBIE U
OJHOCTOPOHHHUE YTJIBI,
o0pa3oBaHHbIe NP TIepeceueHn !
Trapasiie/TbHbIX TIPSIMBIX CEKYIIei

HakpecT nexxaiiiue,
COOTBETCTBEHHbIE U
OJTHOCTOPOHHHE YTJIbI,
oOpa3oBaHHbIE [TPU TTepeCceYeHru
rapa’siie/IbHbIX MPSIMBIX CeKylLei

bubmoTeka LIOK
https://m.edsoo.ru/8866f086

41

42

43

Hakpect nexaruye,
COOTBETCTBEHHbIE U
O/IHOCTOPOHHHE YTJIbI,
oOpa3oBaHHbIE [TPU ITePeCeUeHUH
Tapasiie/ibHbIX MPSIMbIX CeKyIllei

Hakpect nexartuye,
COOTBETCTBEHHbIE U
OZJHOCTOPOHHUE YTJIbI,
oOpa3oBaHHbIE [TPU TTePeCeUeHUH
Trapasuie/ibHbIX MPSIMbIX CEKYIllei

HakpecT nexanyue,
COOTBETCTBEHHbIE U
O/IHOCTOPOHHUE VYTJIBI,
oOpa3oBaHHbIe MTPY TIepeceueHn!
Trapasiie/IbHbIX NPSMBIX CeKyLei

bubmiorteka LIOK
https://m.edsoo.ru/8866f3b0

44

[Tpu3Hak mapasiebHOCTH MPSIMbIX

yepe3 paBeHCTBO PACCTOSIHUM OT
TOUEeK O/IHOM MPSIMOM 10 BTOPOU
MpsIMOU



I[Tpu3Hak napan/eabHOCTH MPSIMbIX
yepe3 PaBeHCTBO PaCCTOSIHUM OT

45 . . .
TOYeK OJHOM TIPSIMOM /10 BTOPOU
MpsIMOM
46 CyMMa yr/10B TpeyroyibHUKa Bubmiorexa OK
YMM4 YO8 TPEYT https://m.eds00.ru/8866£630
47 CyMma yrJioB TpeyroJjibHuKa Bubmorexa [IOK
ymma yr peyr https://m.edsoo.ru/8866f8ba
48 BHenHue yriibl TpeyroJibHUKa Bubmiorexa OK
yr Pey https://m.edsoo.ru/8866fa5e
49 BHenHve yriibl TpeyrojibHUKa
KonTponbHast paboTa o Teme
50 "[lapasienbHble NpsiMbIe, CyMMa Bubmiorexa LIOK
P P . M https://m.edsoo.ru/8866fe6e
YIJIOB TPeYroJIbHUKa
51 OKpY’>KHOCTb, XOPZbl U IUAMETP, UX bubmioreka LJOK
CBOICTBa https://m.eds00.ru/88670800
bubmoreka LIOK
52 KacaresibHas K OKPY>KHOCTH
https://m.edso0.ru/88670e9a
53 OKpy>XHOCTb, BIIUCAHHAsA B YO/
54 OKpY’>KHOCTb, BITMCAHHAs1 B yTO/
55 [Tonarue o I'MT, nprmeHeHve B bubmoreka LIOK
3a/lauax https://m.edso0.ru/8867013e
56 [Touarue o I'MT, nprimeHeHve B bubmoteka LIOK
3a7javax https://m.edso00.ru/88670508
buccekTpuca u cepeJUHHBIN
57 TeprieHAUKY/ISIp Kak
reoMeTpUuecKre MecTa TOUYeK
58 OKpY’>KHOCTb, OMUCAHHAs OKOJIO bubmioreka LIOK



TpeyrojbHUKa https://m.edsoo.ru/88670a62
59 OKpY’>KHOCTb, OMUCAHHAs OKO0JIO 1
TpeyrojbHUKa
60 OKpY’KHOCTb, BIIMCaHHas B 1 bubmmoreka LIOK
TPeyroIbHUK https://m.edsoo.ru/8867103e
61 OKpy>XHOCTb, BIMCaHHasi B 1
TPeyroabHUK
62 [Tpocrenve 3aaun Ha 1 Bbubmoteka LIOK
[OCTPOEHHE https://m.edso00.ru/88671188
63 [TpocTeiiie 3ajaun Ha 1 bubnuoreka LIOK
IIOCTPOeHHe https://m.edsoo.ru/886712d2
KonTponbHast paboTa o Teme
64 "OKpY>KHOCTb U KPYyT 1 Bubmiotexa OK
Py Pt ) https://m.eds00.ru/88671462
['eomeTprueckre NOCTPOEHUS
[ToBTOpeHMe 1 00001I[eHNe 3HAHUIA
N bubnuoreka LIOK
65 OCHOBHBIX TIOHSAAITUA U METOZ0B 1
https://m.eds00.ru/886715b6
Kypca 7 Kjacca
b K
66 WTtoroBast KOHTpO/IbHasE paboTa 1 ubmiotexa [0
https://m.edso00.ru/886716ec
[ToBTOpeHue 1 06001IeH1e 3HAHUH
67 OCHOBHBIX TIOHSITUM Y METOZIOB 1
Kypca 7 Kjacca
[ToBTOpeHue 1 06001IeHe 3HAHUH
N bubmoreka LIOK
68 OCHOBHBIX TIOHSITUA U METOZ0B 1
https://m.edso0.ru/886719bc
Kypca 7 Kjacca
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



8 KIIACC

Ne
n/n

10

Tema ypoka

[MTapasnnenorpamm, ero pu3Haku u
CBOICTBa

[Tapannenorpamm, ero NpusHaky U
CBOMCTBA

[NTapannenorpamm, ero NpU3Haku U
CBOMCTBa

YacTHele ciyyau rapaniesorpaMMoB
(MpsiMOyTOJILHUK, POMO, KBaJpaT), UX
TIPY3HAKW U CBOMCTBA

YacTHble ciyyau rapasnienorpaMMoB
(TpsiMOYTOJTBHUK, POMO, KBaZpaT), UxX
TpU3HAaKX U CBOWCTBA

YacTHble cyyau NapaniesorpaMMoB
(MpsiMOYTOJIBHUK, POMO, KBaZpaT), Ux
TIPU3HAK{ U CBOKCTBA

Tpanenus

PaBHOOOKast ¥ MPSIMOYTOJIbHAS
TparneLuu
PaBHOOOKast U MMPSIMOYTOJIbHAsT
Tpareruu

MeTOA yYABOE€HHA MerdHbI

KosmmuecTBO yacos

Bcero

KoHTpo/ibHBIE
pabdoThI

IIpakTHyeckue
PadoTHI

Jara
HU3yUYeHUus

J/IeKTPOHHbIE

nudpoBbIe
o0pa3oBaTe/IbHbIE

pecypchl

Bbubmoteka LIOK
https://m.edsoo.ru/88671af2

bubmoreka LIOK
https://m.edsoo.ru/88671cal

bubmiorteka LIOK
https://m.edsoo.ru/88671cal

bubmoreka [IOK
https://m.edsoo.ru/88671dea

bubmoTeka LIOK
https://m.edsoo.ru/88671f20

bubmoreka LIOK
https://m.edsoo.ru/8867209c

bubmoteka LIOK
https://m.edso0.ru/88672358

bubmioTteka LIOK
https://m.edso0.ru/8867252e

bubmioreka LIOK
https://m.edsoo.ru/88672858

bubmiorteka LIOK




https://m.edsoo.ru/88672b14

11 LlenTpasnbHas cCUMMeTpUs Bubmiorexa IOK
P P https://m.edsoo.ru/88672b14
12 KoHTpospHast paboTta o Teme bubnuoreka LIOK
"HeTbIpEXYyrosbHUKN" https://m.edsoo.ru/88672c9a
13 Teopema daseca u Teopema 0 bubmioreka LIOK
MPOTIOPLIMOHAIBHBIX OTpPe3Kax https://m.edsoo.ru/8867337a
bubmoteka LIOK
14 CpepHsist TMHYS TPeYyro/IbHUKA
https://m.edso00.ru/88672e0c
15 CpepHsisi TMHUS TPeYyroJbHUKA Bubmmorexa [JOK
ped pPey https://m.edso00.ru/88672£38
) bubmioTteka LIOK
16 Tpaneuwst, eé cpefHss TUHAS
https://m.edso0.ru/88672358
. bubmoTeka LIOK
17 Tpanenus, eé cpejHss JIMHUS
https://m.edso00.ru/88673064
bubmoteka LIOK
18 [IporopLioHaibHbIe OTPEe3KU
https://m.edso00.ru/88673794
bubmoreka LIOK
19 [IpornopLiioHaIbHbIE OTPE3KU
https://m.edso0.ru/88673794
20 LleHTp Macc B TpeyroJibHUKe Bubmiorexa [IOK
P peyr https://m.edso0.ru/886738fc
Bubmiote OK
21 [Togo6HbBIE TPeYTONbHUKH nommorexa I
https://m.edsoo0.ru/88673a78
27 Tpu ripu3Haka mog06us bubmuoreka IIOK
TPeyrojabLHUKOB https://m.edsoo.ru/88673bae
23 Tpu npu3Haka mozfo6ust bubmoteka LIOK
TPeyroJibHUKOB https://m.edsoo.ru/88673d52
24 Tpu npu3Haka nozoous bubnuoreka LIOK



TPeyro/IbHUKOB

Tpu ripu3Haka mopo0ust

https://m.edsoo.ru/8867400e

25
TPeyroJbHUKOB
26 [TpuMeHeHMe TIOAOOWS TIPU pellieHuH
TpaKTUYeCKUX 3a7a4
57 KonTtponbHasi pabora 1o Teme Bbubmoteka LIOK
"I[Tomo6HbBIE TPEYTOLHUKH'" https://m.edsoo.ru/8867445a
)8 CaoticTBa muiomiajei bubmmoreka LIOK
reoMeTpuuecKux (uryp https://m.edsoo.ru/886745fe
79 ®opmyiibl A1 TI0LaAU bubnuoreka LIOK
Tpeyro/JbHUKa, MapasiiesiorpaMma https://m.edso0.ru/88674860
30 ®opmyiibl 414 TI0LaAU bubnuoreka IIOK
TpeyrojbHUKa, rapasiejorpaMmma https://m.edsoo.ru/88674a22
31 DopMyiibl AJ14 IUIOLIAAN bubmoteka LIOK
TpeyroJibHUKa, IapasuiesorpaMmma https://m.edsoo.ru/88674a22
3 Dopmyiibl A1 TI0LaAU bubmuoreka LIOK
TpeyroJibHUKa, fapasiiesorpaMmma https://m.edsoo.ru/88675288
33 ®opmyiibl A1 TI01aAu bubmoreka IIOK
TpeyroJibHUKa, IapasuiesorpaMmma https://m.edso0o.ru/8867542c
34 Boiuncienue niiomiazen CI0>KHbIX bubmoreka IIOK
¢buryp https://m.edsoo.ru/88674e78
35 [Tnomaau ¢uryp Ha K/ieT4aroi bubmuoreka LIOK
Oymare https://m.eds00.ru/8867473e
36 [Tnomazu mogo6HBIX GUryp
37 [Tnotaau mogoOHBIX GUryp
38 3aiauu C NpaKTAYeCKUM bubnuoreka LIOK

cofiep>kaHueM

https://m.eds00.ru/88675558




38,[{7:1‘-11/1 C MpaKTHU4YeCKHUM

bubmioreka LIOK

39 coZiepkaHueM https://m.edso0.ru/88675684
40 Peluienue 3az1au € moMoLLbI0 MeTO/a bubmoreka IIOK
BCIIOMOTaTe/IbHOM IJI0LL{a/ix https://m.edsoo.ru/88674{f90
a1 KoHTponbHast paboTa 1o Teme bubnuoreka LIOK
"TInomazas" https://m.edso00.ru/8867579c
4 Teopema ITudaropa u eé bubnuoreka LIOK
IpUMeHeHue https://m.edsoo.ru/88675918
43 Teopema I1udaropa u eé bubmoreka [IOK
[IpUMeHeHue https://m.edsoo.ru/88675918
44 Teopema [1udaropa u eé bubmoteka LIOK
TIpUMeHeHue https://m.edsoo.ru/88675abc
45 Teopema ITudaropa u eé
TpUMeHeHHe
46 Teopema I1udaropa u eé
IIpUMeHeHue
OrnipeziesieHrie TPUTOHOMETPUYECKUX
WK OCTPOIO yrjia
47 I?g;{l\i[{]:yroanzro TﬁeymﬂbHHKa, Bubmorexa [IOK
https://m.edsoo.ru/88675d32
TPUTOHOMeTPUYeCKHe COOTHOLLIeHUS
B [IPSIMOYTO/IbHOM TPeyTO/IbHUKe
48 OCHOBHOe TPUTOHOMeTpUUeCcKoe Bbubmoteka LIOK
TOXeCTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETpHUYEeCKOe
TOXK/IeCTBO
50 OCHOBHOe TPUTrOHOMeTpHUYeCcKoe
TOX/1eCTBO
51 KontponbHasi paboTa 1o teme bubnuoreka LIOK




"Teopema [Tudaropa u Hauasa
TPUrOHOMeETpUHr"

https://m.edsoo.ru/8a1407e8

5o BrnicanHble U LieHTpaslbHbIe YTJIbI, bubmoreka IIOK
yro/ MeX/1y KacaTe/bHOM U XOpAou https://m.edsoo.ru/8a1415b2
53 BricaHHble U LieHTpa/lbHbIe YTJIbl, bubnuoreka LIOK
Yro/ MeX/y KacaTeJbHOM U XOpA0oHr https://m.edsoo.ru/8a141940
54 BrivicanHbIe U L[eHTpa/lbHbIe YIJIbI, bubnuoreka LIOK
yroJ1 MeX/1y KacaTe/JIbHOM U XOpZon https://m.edsoo.ru/8a141b34
55 YT/bl MeXIy XOpAaMu U CeKyLLUMU
56 Yrbl MeXAy XOpaMU U CeKyL{UMU
BnvcaHHbie ¥ onucaHHbIe
; bubnuoreka LIOK
57 YeThIPEXYrO/IbHUKY, UX [IPU3HAKYU U
. https://m.edsoo.ru/8a140f86
CBOMCTBa
BnucaHHbie U onucaHHbIe
. Bbubmoteka LIOK
58 YeTbIPEXYTO/IbHUKY, UX IPU3HAKU U
. https://m.edsoo.ru/8a1416d4
CBONCTBa ALps.//M.eds00.ru/6a 1 1ods
BnucanHble U onucaHHbIe
N bubmoteka LIOK
59 YeThIPEXYTOJIbHUKH, UX MIPU3HAKU U
- https://m.edsoo.ru/8a1416d4
CBOMCTBA
[TpriMeHeHre CBOWMCTB BIMCAHHBIX U
60 OINKMCAHHBIX YeTbIPEXYTOJILHUKOB IpU
pelleHr reOMeTpUYeCcKrX 3a7au
[TpriMeHeHVe CBOWMCTB BIMCAHHBIX U
61 OIMCaHHbBIX YeThIPEXYI0/IbHUKOB IIPU
pelleHn reoMeTpUYeCcKrx 3a7au
62 BsanmHoe pacriosioykeHue AByX bubmioreka LJOK
OKDPY>KHOCTEH, 0011[1e KacaTe/TbHbIe https://m.edsoo.ru/8a1410a8
63 Kacanue okpy>xHOCTeM bubmioreka LIOK




KonTposbHas paboTa 1o Teme "YTbl
64 B OKPY)KHOCTU. BriicaHHble U
OIMCaHHbIe YeTbIPeXyroJbHUKKU"

[ToBTOpEHWe OCHOBHBIX MOHITUN U
65 MeTO/0B KypCOB 7 1 8 KJ1acCOB,
000011[eH1e 3HAHWH

[ToBTOpEHWE OCHOBHBIX MOHATHN U
66 MeTOZI0B KypCOB 7 U 8 K/1aCCOB,
0060011[eH1e 3HAHUH

67 MToroBast KOHTpOJ/IbHasi paboTa

[ToBTOpEHWE OCHOBHBIX MOHATHN U
68 MeTOZI0B KYpCOB 7 U 8 K/1aCCOB,
0060011[eH1e 3HAHUM

OBLIEE KO/IMYECTBO YACOB I10
[TPOI'PAMME

68

https://m.edsoo.ru/8a1410a8

bubmioreka LIOK
https://m.edsoo.ru/8a141c88

bubmoreka IIOK
https://m.edsoo.ru/8al41ddc

Bbubmoteka LIOK
https://m.edsoo.ru/8al41efe

bubmoreka IIOK
https://m.edsoo.ru/8a142368

bubmuoreka IIOK
https://m.edsoo.ru/8al1420ac




9 KJ/TACC

Ko/simuecTBo uacoB J/IeKTPOHHbIEe
No ara u(dpoBbIe
Tema ypoka KonTponbHble IIpakTHuyeckue A acbp
n/n Bcero u3yueHuss oOpa3oBaTe/IbHbIE
paboTbI paboThI
pecypchl
1 OrnipefiesieHrie TPUTOHOMETPUYECKUX 1 bubmoreka IIOK
¢ynkumii yriios ot 0° 1o 180° https://m.edsoo.ru/8a1424bc
2 @opMyiibl IpUBEIeHUS 1
bub OK
3 TeopemMa KOCUHYCOB 1 nonmorexa L
https://m.edsoo.ru/8a14336¢
4 TeopeMa KOCMHYCOB 1
bub OK
5 TeopeMa KOCMHYCOB 1 nomorexa L
https://m.edsoo.ru/8a142d5e
bub OK
6 Teopema CHHYCOB 1 nomrorexa L
https://m.edsoo.ru/8al142e8a
TeopemMa CHHYCOB 1
Teopema crHyCOB 1
9 HaxoxzneHve 1jiuH CTOPOH U 1 bubnuoreka LIOK
BeJIMYMH YIJIOB TPeyroJbHUKOB https://m.edsoo.ru/8a1430b0
b K
10 PelieHue TpeyroibHUKOB 1 ubmaotexa O
https://m.edsoo.ru/8al42acQ
b K
11 Pelienue TpeyroisHUKOB 1 nbmorexa [10
https://m.edsoo.ru/8al42acQ
12 Pelienue TpeyroisHUKOB 1 bubmorexa OK
https://m.edsoo.ru/8al142ac0
bub OK
13 PerieHvie TpeyroysisHUKOB 1 nomorexa L

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




HpaKTI/I‘-IECKOE IMpUMEHEHHE TeOpeEM

bubmoreka LJOK

14 CHHYCOB U KOCHHYCOB https://m.edsoo.ru/8a142c3c
15 IIpakTHueckoe rpuMeHeHre TeopeM
CHUHYCOB U KOCHYCOB
16 KoHTposnbHas pabora o Teme bubnuoreka LIOK
"Pemenvie TpeyrojbHUKOB" https://m.edsoo.ru/8a14392a
17 [TonsiTrie o npeobpa3oBaHuy MOJO0HS Bubmorexa LIOK
https://m.edsoo.ru/8a143ab0
13 CoOTBeTCTBEHHbIE 3/IEMEHTHI bubnuoreka LIOK
1oj00HBIX HUTYD https://m.edsoo.ru/8a143de4
19 CoOTBeTCTBEHHBIE 3/IeMeHThI
MoI0OHBIX (HUTYD
Teopema o npou3Be/jeHUN OTPe3KOB
20 XOpJ, TeopeMa O IIpou3Be/ieHu! bubmioteka LIOK
OTPEe3KOB CeKYILUX, TeopeMa O https://m.edsoo.ru/8a14406e
KBa/lpaTe KacaTeJbHOU
Teopema o npou3Be/jeHUN OTPe3KOB
71 XO0pJ, TeopeMa O IIPOU3Be/eHNUN bubmoteka LIOK
OTPEe3KOB CeKYILUX, TeopeMa O https://m.edsoo.ru/8al441a4
KBa/lpaTe KacaTeabHOU
Teopema o npou3Be/jeHUU OTPe3KOB
9 XO0pJ, TeopeMa O IIPOU3Be/eHNUN bubmoteka LIOK
OTPEe3KOB CeKYILUX, TeopemMa O https://m.edsoo.ru/8al442da
KBaZipaTe KacaTe/JlbHOU
73 [IprimeHeHre TeopeM B pellleHUH Bubmioreka LIOK
reoMeTpUYeCKUX 3ajau https://m.edsoo.ru/8a143f06
24 [IprMmeHeHre TeopeM B pellleHUH bubmmoreka IIOK

reoOMeTpru4YeCKux 3aa4

https://m.edsoo.ru/8a1443fc




25

26

27

28

29

30

31

32

33

34

35

36

[TpuMeHeHUe TeopeM B pellleHuH
reoMeTpUUeCKUX 3ajau

KoHntpospHast paboTa 1o Teme
"TIpeobpa3oBaHue OAOOUSI.
MeTpuueckrie COOTHOILIEHUS B
OKpY’>KHOCTH"

OnpepeneHre BEKTOPOB.
duU3nUeCcKU U reoMeTpUYeCcKri
CMBICJ1 BEKTOPOB

Cro)kKeHHe ¥ BbIUMTaHUE BEKTOPOB,
YMHO>X€HHE BEKTOPAd Ha YUC/I0

Cro)keHHe ¥ BbIUMTaHUE BEKTOPOB,
YMHO>XK€HHE BEKTOPA Ha UMCJ/IO

Cno)keHue U BbIUMTaHUE BEKTODOB,
YMHO>XeHHE BEKTOPd Ha YMCJ/I0

PasnoxeHue BekTopa 1o ABym
HEeKOJ/UIMHeapHbIM BeKTOpaM

KoopauHatel BekTOpa

CkasisipHOe TIpOU3Be/ieHre BEeKTOPOB,

€ro ripuyMeHeHue Ajd HaXO0XXAeHUA
JJIMH U YI'JIOB

CkansipHOe TIpOU3Be/ieHHe BEKTOPOB,

€ro TIpUMeHeHue /11 HaXOXKIeHUs
JJIVH U yTJIOB

PeriieHue 3a/1au € TIOMOILIbIO
BEKTOPOB

Pewienue 3azau ¢ moMmoLbro

bubmoreka LJOK
https://m.edsoo.1u/8a144578

bubmoteka LIOK
https://m.edsoo.ru/8a1447a8

bubmmoreka [IOK
https://m.edso0.1u/8a144960

Bubmoreka [IOK
https://m.edsoo.ru/8al44a8c

bubmoreka LJOK
https://m.edsoo.ru/8a144d52

Bubmoreka [IOK
https://m.edsoo.ru/8al44fbe

bubmoTeka [IOK
https://m.edsoo.ru/8a14539c

bubmoTeka [IOK
https://m.edsoo.ru/8a14550e

bubmoreka LJOK
https://m.edsoo.ru/8al44c3a
bubmoreka IIOK



BEKTOPOB

HpI/IMEHEHI/Ie BEKTOPOB [AJid pelleHuA

https://m.edsoo.ru/8a1458c4

37
3aziau PU3UKU
38 KonTponbHast paboTa o Teme Bbubmmoreka LIOK
"BekTops!" https://m.edsoo.ru/8a145b08
39 [lexapToBbI KOOpZIMHATBI TOUEK Ha
TIJIOCKOCTH
40 YpaBHeHHe TIpSIMOit Bubmorexa OK
https://m.edsoo.ru/8a145c48
41 YpaBHeHue npsMon
bubmoteka LIOK
42 ¥/ paBHeHHe OKpYXHOCTH https://m.edsoo.r/8a14635a
43 KoopavHatel Touek repeceueHust Bbubmmoreka LIOK
OKDPY>KHOCTH U IIPSIMOU https://m.edsoo.ru/8a146620
MeTtop KOOpAUHAT NP pelleHun
44 reoMeTpuyecKux 3azady,
MIPaKTUUeCKUX 3aZiau
MeTo/ KOOp/IMHAT NPY peLleHrur
45 reoMeTpUYeCKHX 3ajad,
MpaKTAYeCKUX 3a/iau
MeTo/, KOOpAVHAT NPY peLleHur
46 reoMeTprUYeCKUX 3ajadu,
MpaKTUYeCKUX 3a/au
KonrpospHast paboTa 1o Teme
47 " [lekapTOBBI KOOPAUHATBI Ha Bubmiorexa [JOK
" https://m.edsoo.ru/8al46e0e
IIJIOCKOCTH
48 [IpaBubHBIE MHOTOYTOJIBHUKH, Bbubmmoreka LIOK

BbIUHC/IeEHHEe X 3J/IeMEHTOB

https://m.edsoo.ru/8al46fda




bubmoreka LJOK

49 Hucno . Jljika okpyxHoCTH https://m.edsoo.ru/8a1472c8
bubmmoreka LIOK
>0 Huero . JlmHa OKpyKHOCTH httDs://m.edsogru/8314714c
51 [mvHa [yTu OKPY>KHOCTU
bubnuoreka LIOK
52 PapuarHast Mepa yrna httDs://m.edsogru/8a14714c
53 [Inomazae Kpyra, cekropa, cermeHTa bubmmorexa OK
https://m.edsoo.ru/8a147426
54 [1nomaae Kpyra, ceKropa, cermeHTa Bubmiorexa OK
https://m.edsoo.ru/8a147750
55 [1nomazae Kpyra, cekropa, cermeHTa Bubmaorexa OK
https://m.edsoo.ru/8a147750
56 [ToHudaTre 0 ABUKEHHUU TJIOCKOCTH Bubmorexa OK
https://m.edsoo.ru/8a147c82
57 [TapanienbHBIN NIepeHOC, TOBOPOT bubmorexa [JOK
https://m.edsoo.ru/8a147f16
58 [TapannenbHbIN IEPeHOC, TOBOPOT bubmmorexa OK
https://m.edsoo.ru/8a147f16
59 [TapanienbHbIN NIepeHOC, TTOBOPOT
60 [TapasnnenbHbIii TepeHOC, TOBOPOT
61 [IpyuMeHeHVe ABW)KEeHUM TIpU bubmoreka LJOK
pelLleHny 3a1a4 https://m.edsoo.ru/8a1480e2
KonTtponbHast paboTa o TeMam
62 "[IpaBuibHBIE MHOTOYT'OJ/IbHUKMY.
OKpY’KHOCTb. [IBW>KeHHs MI0CKOCTH"
63 [ToBTOpEHUE, 06006IIIEHHE, bubmmoreka LIOK

cucreMaTu3salusd 3HAHUMN. I/I3MEPEHI/IE

https://m.edsoo.ru/8a148524




64

65

66

67

68

reoMeTpUYeCKUX BeJIMYUH.
TpeyrossHUKH

[ToBTOpeHue, 00001IIEHNE,
CHUCTeMATHU3aLUsI 3HAHUH.
[TapasiiesibHbIE U TIEPIIEeHUKY/ISIPHBIE
TpsiMble

[ToBTOpeHue, 00001IIEHNE,
CUCTeMaTU3aLusl 3HaHUA.
OKpYy>KHOCTb U KpYT.
['eomeTpHruecKye NOCTPOEHHUsI. YTJIbl
B OKPY>KHOCTH

[ToBTOpeHMe, 060011eHNE,
cucTeMaTU3alus 3HaHWHA. BrivicaHHbIe
Y OMHCaHHbIe OKPY)KHOCTH
MHOTOYTOJIbHUKOB

WToroBasi KOHTpO/IbHasi paboTa

[ToBTOpeHue, 00001IIEHNE,
CHCTeMAaTHU3aL|sI 3HAHUH

OBIIEE KO/IMYECTBO YACOB I10
[TPOI'PAMME

68

bubnmoreka IIOK
https://m.edsoo.ru/8a148650

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




ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJ/IbTATAM OCBOEHUSA
OCHOBHOU OEPA30BATE/IbHOM ITPOT'PAMMABI

7 KITACC
Kopg, .
IIpoBepsiemble npeAMeTHbIE pe3y/IbTaTbl 0CBOEHUSA 0CHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOT'O 00111ero 00pa3oBaHus
pe3y/ibTarTa
6 ['eomeTpus
Pacrnio3HaBaTh H3yYeHHble TreoMeTpUuyeckue (DUTypbl, OINpejensaTb HX
B3aUMHOe  pacIiojio)keHue, H300pakaTb TreoMeTpuueckue  (QUIypsl,
6.1 BBITIOJTHAT YePTeXXU I0 YCJIOBUIO 3afilaud. VI3mepsATh JMHeNHbIe U YIJI0Bble
Be/IMUMHBI. PellaTh 3a/lauM Ha BBIUMC/IEHWE [JIMH OTPe3KOB U BeIUYMH
YIJIOB
Henate rpyOy0 OLIeHKY JMHEMHBIX W YIJIOBBIX BEJMUMH TIPEJMETOB B
6.2 peasbHOM >KM3HHM, pa3MepoB MPUPOJHBIX O0BEKTOB. Pa3nuuath pasmephl
3THUX 0OBEKTOB TI0 TIOPSIAKY BEJTUUHHbI
6.3 CTpouTth uepTeku K reOMeTpUUYeCKUM 3ajayam
ITosnb30BaTbCAd IIpU3HAKaMU paBeHCTBA TPeYrOJIbHUKOB, HCII0/Ib30BaTh
6.4 NPU3HAKM W CBOKMCTBA paBHOOEAPEHHBIX TPEYrOJbHUKOB TPU pelleHuH
3aja4
6 [TpoBOAUTE NTOrMUeCKHre PacCyXJeHUsl C UCII0/Ib30BaHUeM reOMeTpUYeCKUX
' TeopeM
[Tonb30BaTbCs NMpU3HAaKaMK DPaBeHCTBA NPSMOYTOJIHBIX TPeyrOJbHUKOB,
6.6 CBOMCTBOM Me[MaHbl, [POBEJEHHOM K TUIOTEeHy3€e MPSIMOYTOJIbHOIO
TPeyro/ibHUKa, B pellleHNA reOMeTPUUeCKUX 3aziau
Onpegendars mnapaiebHOCTb TMPSIMBIX C TIOMOLBIO YIJIOB, KOTOpbIe
6.7 obpasyer c HMMH ceKywjas. OmnpejensTb MapasieibHOCTh TPSIMBIX C
' MOMOILLBI0 PaBEHCTBA PACCTOSIHUM OT TOYEK OJHOM TMpsIMOM [0 TOUYeK
Jpyrou npsiMon
6.8 PetnaTh 3aiaun Ha K/ieTyaToii Oymare
[TpoBOAWTE BBIUKMCIEHUS M HAXOJWTh UKMC/IOBbIe W OyKBEeHHbIE 3HaUueHUs
JyIJIOB B TeOMeTpUYeCKUX 3ajadaXx C MCIOIb30BaHUEM CYMMBI YIJIOB
6.9 TPeyroJibHUKOB YU MHOTOYTOJIbHUKOB, CBOMCTB YT/I0B, 00pa30BaHHbLIX TpU

repeceuyeHU  JBYX  Tapa/uleJibHbIX — MOpPsSMbIX — ceKylleid.  Pemiathb

MpaKTUYECKHUE 3a/1dUM Ha HAXOXXAEHWE YyI'JIOB



6.10

6.11

Brazers moHATHEM TreOMeTpUYecKOro MecTa TOUeK. YMeThb OMNpefessTh
OucceKkTpucy yria W CepeVHHBIA TepreHJUKY/IsIp K OTPe3Ky Kak

reoMeTpruyeckre MeCTa TOUeK

@dopmyaMpoBaTh OMpeZie/ieHus OKPY>KHOCTH M Kpyra, XOpJbl U [JuameTpa
OKPY’>KHOCTH, TIOJIb30BaTbC MX CBOMCTBAMU. YMETb IMPUMEHATb 3TU

CBOMCTBa IPpH pelueHnr 3a4au

6.12

6.13

BrafileTh TOHSITUEM OMMCAHHOW OKOJIO TPeYroJibHUKAa OKPY>KHOCTH, YMeThb
HaxXxoZWTb eé 1jeHTp. [lonb30BaThCsl (DakKTaMM O TOM, UTO OMCCEKTPHCHI
YIJIOB TpPEeyrojibHUKa I[epeceKkaroTcss B OJHOM TOYKe, U O TOM, YTO
cepeJHHbIE TepPIIeHAUKY/ISPbl K CTOPOHAM TPeyro/ibHUKA MepeceKaroTcsl B
O/IHOM TOUKe

BiiagieTh nmoHsATHEM KacaTe/bHOM K OKPY>KHOCTH, T10/Ib30BaTbCs TEOPEMOM O

NeprieHJUKY/ISPHOCTA KacaTelbHOW M pajuyca, MPOBeAEHHOTO K TOUKe

KaCaHu4d

6.14

ITonb3oBaThCS HpOCTEﬁH.IHMH reomeTpuyeCKMMun HepdaBeHCTBAMH,

ITOHUMATh UX HpaKTI/IIIECKI/Iﬁ CMBICJT

6.15

8 KVIIACC

[TpoBOAUTL OCHOBHBIE FeOMeTPUUeCKHe MOCTPOEHUs! C TIOMOLIbI0 LIUPKYJIs

U IUHEUKU

Kop
MpoBepPsieMoro
pe3y/ibTara

6

IIpoBepsiemble IpeMeTHBIE pPe3y/IbTaThl 0CBOEHHS 0CHOBHOU
o0pa3oBaTe/IbHOW MPOrpaMMbI OCHOBHOT'O 00111ero 00pa3oBaHus

['eomeTpus

6.1

Pacno3HaBath OCHOBHBIE BH/bI qublpéXyI"O]IBHI/IKOB, HUX 3JIeMEeHThI,

I10/Ib30BaThCS MX CBOMCTBAMM I[IpH pellieHrr reOMeTpUYeCKHX 3a/ia4d

6.2

6.3

[TpuMeHsSITH CBOWCTBA TOUKHW IepeceueHUsi MeJJuaH TpeyrojbHUKa (LieHTpa

MaccC) B pelleHuH 3a7ayd

Bragets noHsATHEM CpeZiHel JTMHUM TPeyrojbHUKA U TpareLyH, IPUMeHSTh
UX CBOMCTBAa TMpHM pelIeHWM TreoMeTpUyeckKux 3azad. Ilonb3oBaThbCst
TeopeMou dasneca U TeOpeMOM O MPONOPLIMOHAIBHBIX OTPe3Kax, IPUMEHSITh

HX [IJid pellleHud MPpakKTUUeCKUX 3a1d4

6.4

[lpuMeHsATH ~ TPU3HAKA  MOJO0OWS  TPEYyroJbHUKOB B  DeIIeHUU

reoOMeTpu4YeCKux 3aa4



6.5

6.6

6.7

6.8

6.9

6.10

9 K/IACC

Kop
NnpoBepsieMoro
pe3yJibTarTa

6

[Tonb3oBatbcst Teopemoit Iludaropa s pellieHUs] TeOMeTPUYECKUX U
NpakTUUeckKux 3ajay. CTPOUTh MaTeMaTHUeCKyl Mojieflb B MpPaKTUYeCKUX
3a/jauax, CaMOCTOATENbHO [iefaTh YepTéX M HaXOJWTb COOTBETCTBYHOILWE

JUTUHBI

Brnagete TmOHATHSMM CHHYCAQ, KOCHMHYCa W TaHreHCa OCTpPOro yria
MIPSIMOYTO/ILHOTO  TPeYyrojibHUKa. [lonb30BaThCsl 3TUMM TOHATUSIMH [JIS

pelneHud MMpdKTUYeCKHX 3a4a4

Bbruncsiarh (pa3MuHbIMU CII0CO0aMH) TUIOIIAAb TPEYTObHUKA U TUIOLLaAN
MHOTOYTOJIbHBIX GUryp (TO/B3ysCh, I'7le HeoOXOAMMO, KalbKY/ISTOPOM).

[TpyuMeHSTh MoJTyyeHHbIE YMEHHUsI B IPaKTUUeCKUX 3a/jauax

Bnazers MOHATUSMM BOMCAHHOTO U LI@HTPAJbHOrO yTJa, WCI0J/Ib30BaTh
TeopeMbl O BIUCAHHBIX yI/aX, yrjax MeXAy XopAaMu (CeKYLIUMU) U yrje
MeX/ly KacaTe/IbHOW U XOpZO0H NPH pellieHuU reoMeTpuyecKux 3a/au
BrageTs MOHATHEM OMMCAHHOTO YeThIPEXYrOJbHUKA, IPUMEHSTh CBOWCTBA
OMUCAHHOTO UeThIPEXYTO/IbHUKA MPHY PellleHUH 3a7iau

[IpyMeHATb MOTyueHHbIe 3HAHUS Ha MPAKTHUKe — CTPOUTh MaTeMaTUuecKue
MoJlenu JJig 3ajau peasbHOM >KM3HU M TIPOBOAUTH COOTBETCTBYHOLIWE
BBIUNCJ/IEHUS] C TIPUMEHEHUEM TIOZI00UsST U TPUTOHOMETPUHM (TT0JTb3YSICh, Tjie

Heo0X0IUMO, Ka/IbKY/IITOPOM)

IIpoBepsiemble NpeMeTHBIE pPe3y/IbTaTbl 0CBOEHHS 0CHOBHOM
o0pa3oBaTe/IbHO MPOrpaMMbl 0CHOBHOI'0 001Iiero 00pa3oBaHusi

I'eomeTpus

6.1

6.2

6.3

3HaTb TPUTOHOMETpHUYeCKHe (PYHKILUM OCTPbIX VYIJIOB, HaxOJUTb C MX
MOMOLIBI0  pa3/iMyHble  3/IeMeHTbl  MPSAMOYTOJIbHOTO  TpPeyroJibHUKa
(«pelieHre NPSMOYTO/IBHBIX TPEYrolbHUKOB»). HaxomuTh (C MOMOLbIO

Ka/lbKy/IITOPa) JJIMHBI U YTJIBI /7151 HeTaO/IMUHBIX 3HAaUeHUH

[Tonb3oBaTbCs popMysiaMu NpUBeIeHUsI U OCHOBHBIM TPUTOHOMETPUUeCKUM
TOX/1eCTBOM ISt HaxO0>K/leHHsI COOTHOIIIeHU Mexay

TPUTOHOMETPHUYECKUMHU Be/IMUNHAMU

Hcnonb30BaTh TeopeMbl CHUHYCOB KW KOCHMHYCOB [VId HAXOXIAEHUA



6.4

6.5

6.6

6.7

6.8

6.9

6.10

pasNMuHBIX 3/IeMEHTOB TpeyroJibHUKa («pellleHre TpeyroJbHUKOB»),

MPUMEHATDH UX TIPU PElLlIeHNH reOMETPUUYECKUX 3dJa4

Bnameth mOHSTHSIMU  TIpeoOpa3oBaHUs  TO00MSI, COOTBETCTBEHHBIX
3/IEMEHTOB TOZ00HbIX (uryp. Ilonb30BaThCsi CBOWCTBAMM  IMOA00MS
MIPOM3BOJIbHBIX (QUIYP, YMETh BBIUMC/ISATH JAWMHBI M HaxO4UTh YIIbI Yy
no00HbIX (puryp. [TpyuMeHsITH CBOMCTBA 10/[00MS B MPAaKTHUECKUX 3a/jauaXx.

YMeTb MPUBOUTL TIPUMEPBI MTOI00HBIX (UTYP B OKPY’KaOI[eM MHpe

[Tosb30BaTbCsl  TeopeMamMM O  TIPOM3BEJEHWH OTPe3KOB  XOpA, O

NIPOM3Be/IeHNU OTPe3KOB CeKYIUX, O KBaZipaTe KacaTe/bHOM

[Tonb30BaTbCs BEKTOpPaMH, MOHUMAaTh WX TeOMeTpUUecKuid U (pu3nuecKuit
CMBIC/I, IPUMEHSITh UX B pelleHUHd reoMeTpuuyeckux U (u3nueckux 3azau.
[TpuMeHSITbL CKansipHOe TIPOW3Be/leHre BeKTOPOB [I/Isi HaXOXAeHus AJUH U

YTJIOB

ITonb30BaThCA METOJOM KOODAWHAT HAa IUIOCKOCTH, IIpPUMEHATL €ro B

pelieHr reOMeTpuUeCKUX M IIPAKTHYECKUX 3d4a4

BrageTe NOHATUSMM MPaBU/IBHOTO MHOTOYTOJIbHUKA, [IJTMHBI OKPY>KHOCTH,
J/IUHBL AYTM OKPY>KHOCTA W paZiIMaHHOW Mepbl YI/a, YMeTb BbIYMC/STh
nonmjaAbp Kpyra U ero yacred. IIpUMeHsTb TMO/yueHHble yMeHHUs B

MPAKTUUeCKUX 3aZiauax

HaxoauTh oCM WM LIeHTPbl CUMMeTpUM GUryp, TPUMEHSTh [IBHKeHUs

IIJIOCKOCTHU B HpOCTEﬁMHX C1ydadax

[IpyuMeHATH MOydYeHHbIe 3HAHUS Ha MpakTHUKe — CTPOUTh MaTeMaTUuecKue
MoJiend [JJig 3a/lady peasbHOM JKW3HU U TPOBOAUTH COOTBETCTBYIOLME
BBIUKC/IEHUS] C TIPUMeHeHWeM To00Msi U TPUTOHOMEeTPUUeCKUX (YHKLA

(Monb3ysich, rie He06X0JUMO, Ka/IbKYJ/ISTOPOM)



ITPOBEPAEMBIE 3/IEMEHTBI COAEPKAHUA

7 KIIACC

Kopg
6

6.1

6.2

IIpoBepsieMbIi 3/IeMEHT CO/iepKaHUsA

['eometpus

HauasnbHble noHsATHS reoMeTpuu. Touka, npsmasi, OTpe3oK, Jiy4y. Yros. Buabl
yrioB. BepTukanbHble W CMeXHble yribl. buccekrpuca yria. JlomaHag,

MHOTOYT'0J/IbHUK. [lapasielbHOCTb ¥ NepreH UK YIS PHOCTD TIPSIMBIX

CummerpuuHble  ¢urypel. OCHOBHBbIe CBOMCTBA OCEBOM CHMMETPUM.

[Ipumepnl CHMMeTPUM B OKpY)KaroLlieM MUpe

6.3

6.4

OcCHOBHBIE TIOCTPOEHMS C TIOMOLIbIO LIUPKY/s W JUHeHKU. TpeyronbHUK.
BeicoTa, MesivaHa, OuccekTprca, MX CBOMCTBa

PaBHOOe/IpeHHBIM UM PABHOCTODOHHWM  TPEYro/JibHUKK. HepaBeHCTBO

TPeyroJbHUKa

6.5

CBoiicTBA ¥ TIpU3HAaKM PaBHOOEJPEHHOTO TpPeyrosibHUKa. [Ipu3HaKu

pPaBeHCTBA TPEYr0JIbHUKOB

6.6

6.7

6.8

6.9

6.10

6.11

CBolicTBa ¥ MpU3HAaKU NMapasienbHbIX NpsiMbiX. CyMMa yI/IOB TpeyrobHUKA.

Breninue YIJIbl TPEYTOJIbHUKA

[IpssMoyronbHbIii  TpeyronbHUK. CBOWCTBO MeJUaHbl MPSMOYTOJbHOTO
TPeyrojbHUKa, IpPOBeJEHHOM K TIuIoTeHy3e. [Ipu3Haku paBeHCTBa
NIPSIMOYTOJIbHBIX TPEeYTrO/IbHUKOB. [IpSIMOYTO/bHBIN TPeyroabHUK C YIJIOM B
30°

HepaBeHcTBa B reoMeTpru: HepaBeHCTBO TpeYyrojbHMKA, HEPaBeHCTBO O
JUIMHE JIOMaHOW, TeopemMa O OosibllieM yryie ¥ OOJbIIEH CTOPOHe
TpeyroJibHUKa. [1eprieHAUKYsp U HaK/IOHHast

leomeTprueckoe wmecto Touek. buccekTpyuca yrna U cepefUHHBIN
NeprieH/IMKyJIsIp K OTPe3Ky Kak reoMeTprUuecKue MecTa Touek

OKpy)XHOCTb U Kpyr, XOpja M JuhaMeTp, MX CBOMCTBa. B3anMHoe
pacronoXkeHre OKPY)KHOCTU U TMpsiMoi. KacaTenpHast W cekymlasg K

OKDPY>KHOCTH
OKpy’)XKHOCTb, BMMCAHHas B yroj. BrucaHHasi U omMcaHHasi OKPY>KHOCTU

TPeyroJbHUKa




8 KVIIACC

Kop IIpoBepsieMblii 3/71eMEHT CO/lep)KaHUsA

6 I'eometpust

6.1 YetbipéxyrosbHUKU. [lapasienorpamMm, ero nprM3Haky U CBOMCTBA

6.2 [TpsimoyronbHUK, pOoMO, KBaZIpaT, UX MPU3HAKU U CBONCTBA

63 Tparnernysi, paBHOOOKas Tparielyisi, €é CBOMCTBA U MPU3HAKU. [IpsiMoyro/ibHast
' TparewLus

6.4 Metop, ynBoeHusi menuanbl. LlenTpanbHass cumMmetpus. Teopema Qasieca u
' TeopeMa O TIPOTOPLMOHAIBHBIX OTPe3Kax

6.5 CpezHue TMHUY TPeYroJbHUKA U TpareLuu. LleHTp Macc TpeyrosibHUKa

66 ITomobue TpeyrosbHUKOB, KO3(duieHT mogobus. IIpu3Haku Momoous
' TPeyroNbHUKOB. [IprMeHeHye 1oj00ust TIPY pelleHnH MPaKTUYeCKUX 3a/iay

6.7 dopmysibl AT TUIOIIAAM  TpeyrojbHUWKa, TMapassesnorpamMma, pomba u
' TparewLyu

63 CpoiicTBa muIoIia/ield reoMmeTpuueckux ¢uryp. OTHOIIeHWe TLIoIIa el
' noZ00HBIX uUryp

69 Boruncnienue mioniazieli TpeyrolbHUKOB U MHOTOYT'OJIbHUKOB Ha KJ/1eTYaToM
' Oymare

6.10 Teopema IIudaropa. IlpumeHeHue Teopembl Ilucdaropa Tmpu pellieHUU
' MpaKTUUeCKUX 3ajiau

CuHyC, KOCHHYC, TaHT€HC OCTpPOr0 yrja MpPsSMOYTOJIbHOTO TpeyrosbHUKa.
6.11 OCHOBHOE  TPUTOHOMETPUUECKOe  TOXJeCTBO.  TpUroHOMeTpuYecKue
dbynkumm yriios B 30°, 45° u 60°

6.10 BriicaHHble U LieHTpasibHBIE YIVIBI, YroJl MeXJAy KacaTeJbHOM U XOpZOM.
' YTripl MeXy XOpZilaMu U CeKYLLIMMU

6.13 BrnincaHHble U OnMcaHHbIe YeThIPEX YT O/IbHUKU

6.14 BsaumHoe pacrionoxenve JByX OKpykHocTel. KacaHue OKpy»XHOCTeH.

OO611e KacaTe/bHbIE K IBYM OKPY>KHOCTSIM



9 K/IACC

Kop IIpoBepsieMblii 371eMEHT CO/ieP)KaHUA
6 I'eometpust
61 Cunyc, Kocunyc, TanreHc yrjoB ot 0 go 180°. OCHOBHOe TPUrOHOMETPUYECKOe
' TOXKJeCTBO. @OpMYJIbl IPUBEJEHNUS
Pemmenne TpeyronbHUKOB. Teopema KOCMHYCOB U Teopema CHMHYCOB. PelieHue
6.2 MPaKTUUeCKUX 3a/lau C MCIO/Ib30BaHUEM TeopeMbl KOCHUHYCOB W TeOpeMbl
CUHYCOB
6.3 [Tpeobpa3oBanue romobus. Ilogobuie cOOTBETCTBEHHBIX 3/IEMEHTOB
6.4 Teopema o0 nMpousBeZileHUH OTPE3KOB XOPJ, TEOPEMbI O TIPOM3BEJIEHUN OTPe3KOB
' CeKyll1X, TeopeMa O KBajipaTe KacaTeJbHOU
Bektop, gmuHa  (MoAy/nb) — BeKTOpa,  COHAmpaB/ieHHble  BEKTODBI,
65 TIDOTUBOIO/IO)KHO ~ HarpaB/eHHble BEKTOPbl, KOJI/IMHEAPHOCTb BEKTOPOB,
' PaBeHCTBO BEKTOPOB, OMNepalyy HaJ, BeKTopaMU. Pa3jioxkeHne BeKTOpa Mo AByM
HEKOJIJIMHeapHbIM BEKTOpam
6.6 Kooppunats! BekTopa. CkansipHOe Npou3BeZieHHe BEeKTOPOB, NPYMeHeHue s
' Hax0X/IeHHs1 [JIVH U YTJIOB
JekapToBbl KOOPAWHATHI HAa MJIOCKOCTH. YPaBHEHUS MPSIMOM U OKPY)KHOCTH B
6.7 KOOpJMHaTax, repecevyeHre OKPY)KHOCTeN U MpsIMbIX. MeTos KOOpJUHAT U ero
TpUMeHeHue
6.8 [TpaBuBHBIE MHOTOYTOJTBHUKH
6.9 [nvHa okpy>xHOCTH. ['pajiycHas U pafiiaHHasi Mepa yrja, BbIYUC/IeHUe [JJIUH JyT
. OKDY’>KHOCTeu
6.10 [1nowazns Kpyra, cekropa, cerMeHTa
611 [IBWKeHUs] TUIOCKOCTM W BHYTPEHHHE CUMMeTpUM @Uryp (s/1eMeHTapHbIe

nipeicraBsieHus). [lapanienbHelil mepeHoc. [ToBopoT



ITPOBEPAEMBIE HA OI'3 11O MATEMATUKE TPEBOBAHUA K
PE3YJ/IbTATAM OCBOEHNA OCHOBHOM OBFPA30BATEJ/IbHOM
ITPOI'PAMMbI OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

Kop
MpoBepsieMor
0 TpedoBaHUs

IIpoBepsieMble TPeOOBAHUs K MPEAMETHBIM pPe3y/IbTaTaM 0CBOEHHUS
OCHOBHO# 00pa30BaTe/IbHON MPOrPaMMbl 0CHOBHOT'O 001IIero
o0pa3oBaHus Ha ocHoBe ®I'OC

YMeHue oreprupoBaTh MOHSATUSMHU: MHOKeCTBO, MOAMHOXXECTBO, Orepaliviu
HaJl MHO>XeCTBaMU; YMeHHe OMepupoBaTh MOHATUSMU: rpad, CBSI3HbIN rpad,
JlepeBo, LMK/, TIPUMEHSITb UX MPU pelleHUur 3a/iau; YMeHUe MCIOJIb30BaTh
rpacdyueckoe NpejCcTaBieHe MHOXKECTB [I/Is1 OMMCAHUs peabHbIX MPOLIECCOB

U SIBJIEHUM, TIPY pellleHrH 3a/lay U3 JPYryX yueOHbIX TpeiIMeTOB

YMmeHue OrnepupoBaTb IIOHATHUSAMM: OIlpeJe/ieHre, dKCHOMd, TeOpeMa,
A0Ka3aTe/IbCTBO, YME€HKE PACITIO3HABATh UCTUHHLBIE U JIO’KHBI€ BBICKA3bIBAHUS,
MMpUBOAUTL TIIpUMEPbI W  KOHTPIIDUMEDPLI, CTPOUTL BbICKA3BIBAHUA U

OTpHULIaHUA BBLICKA3bIBAHUH

YMeHue omnepupoBaTh TOHATHUSIMH: HaTypa/JbHOe UHWC/IO, T[IPOCTOe WU
COCTaBHOE YMCJIO, AeJMMOCTh HaTypalbHbIX UMCesI, TPU3HAKU [eMMOCTH,
1[eJI0e UKCJI0, MOAY/b Urcia, OObIKHOBEHHasi poOb W AecsATHYHasi ApoOb,
CTaH/JaPTHBIM BHUJ, YKC/ia, palldOHA/TbHOE YWC/I0, WppalMOHa/TbHOe YKCIIO,
apupMeTHUeCKUd KBaZlpaTHbI KOpPeHb; YMeHUe BBITIONHATh [eUCTBUSI C
YKC/IaMU, CPAaBHMWBATh M YIIOPSJOUYMBATHL YHKCJIA, TPEJCTAB/ATh UHMC/IA Ha
KOOD/IMHATHOM TPSIMOW, OKDYI/IATh UKC/Ia; YMeHWe JefaTh NPUKUAKY U

OLIeHKY pe3yJ/ibTaTa BEIYMC/IEHUN

YMeHWe OMepyupoBaTh TIOHATUSIMU: CTelleHb C 1LefbiM TI0Ka3aTesieM,
apumMeTHuecKui KBafipaTHBIM KOpPeHb, MHOTOU/IeH, airebpanueckast Ipo0b,
TOXK/IECTBO; 3HAKOMCTBO C KOPHEM HaTypajibHOM CTerieH! 00JIbIlle eIUHUIIbI;
yMeHUe BBITIOJIHATE pacuéTel 10 (opmynaMm, mpeoOpa3oBaHUs I[e/bIX,
JPOOHO-palMOHAIBHBIX BBIPAYKEHWH U BBIP@KEHUIH C KOPHSIMH, Pa3/ioyKeHHe
MHOTOY/IeHa Ha MHOXKHTE/IM, B TOM 4YHC/e C WCIO0Jb30BaHUEeM (HopMyJT

Pa3HOCTH KBA/JpaTOB U KBa/ipaTa CYMMbI X PA3HOCTHU

YMeHue orepypoBaTh NMOHATUSIMU: UMC/IOBOE PAaBEeHCTBO, YpaBHEHUE C OFHOU
repeMeHHOM, UKMC/I0BOe HepaBeHCTBO, HEPAaBeHCTBO C TepeMeHHOM; yMeHue
peliath JIMHEMHbIE W KBaZipaTHble ypaBHeHUs, APOOHO-paLMOHA/bHBIE

ypaBHeHUs C O/IHOM TepeMeHHOM, CUCTeMbl ABYX JIMHEWHbIX ypaBHEHWH,



JMVHelHble HepaBeHCTBA U WX CUCTeMbl, KBajipaTHble U  JpOOHO-
palLMoHabHble HepaBeHCTBA C OJHOM IepeMeHHOW, B TOM uuc/ie Tpu
pellleHMM 3aZlauy M3 JpPYrux MNpeAMeTOB U MNpakTUYeCKUX 3ajay; yMeHue
WICII0/Ib30BaTh KOOPJMHATHYIO MPSIMyH0 U KOOPAMHATHYH IUIOCKOCTb AJISI

1300pakeHHs pellieHu ypaBHeHUH, HepaBeHCTB U CUCTeM

YMeHue onepyupoBaTh MOHATUAMU: (QYHKUMA, TpaduK QYHKUUW, HYIU
GyHKIIUM, TIPOMEXYTKM 3HAKOIOCTOSTHCTBA, TIPOMEXYTKM BO3pacTaHus,
yObiBaHUsi, HauboJsiblllee W HauMeHblllee 3HaueHUs (QYHKLWU; yMeHue
OMepUpOBaTh  MOHSATUSIMU: TpsMasi  IPOIMOPLMOHATBLHOCTb, JIMHEeNHasi
byHKUMs, KBaApaTuuHas (GyHKOMs, oOpaTHasi TPOIOPIMOHA/IBLHOCTB,
napabosna, rurnepbosia; yMeHue CTPOUTb rpaduku (YHKIWH, WUCIIO/Ib30BaTh
rpadvKu [Ji OmnpejiefieHdsi CBOWCTB TMPOLIECCOB U 3aBUCUMOCTEH, JJIs
pellieHys 3a/lau U3 IPYTUX yueOHbIX MPeJMeTOB U peasbHOW >KU3HU; YMeHUe

BbIDa>XaTb d)OpMYIIaMI/I 3dBUCUMOCTH MEXY BEJIMUMHAMHA

YMeHHe orepupoBaTh MOHATHSMU: TI0C/Ie/I0BaTeIbHOCTb, apudMeTHUecKast 1
reoMeTpuueckasi ~ TMPOTPecCMH;  yYMeHHWe  UCIO/b30BaTh  CBOMCTBA
rociefioBatelbHOCTeH, (OpMyJibI CYMMBI U OOIllero ujieHa TIPU pellieHUH

3ajiau, B TOM YHCJIe 3a/la4 U3 APYTrUX yueOHBIX MPeJIMETOB U pPeaslbHOU KU3HU
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YMeHMe peliath 3a/jlayi pasHbIX TUIIOB (B TOM UYMC/ie Ha MPOLIEHTHI, JOIU U
YyacTH, JIBWKeHue, paboTy, 1leHy TOBAapOB W CTOMMOCTH TIOKYIIOK W YCJIYT,
Ha/IOTH, 3a/aud W3 00/1lacTU yIpaB/ieHWs JIMUHBIMH W CeMeWHBbIMU
(MHaHCaMM); yMeHHe COCTaB/sATb BbIPa)KeHWs, ypaBHEHUsl, HepaBeHCTBa U
CUCTeMbl MO YCJOBMIO 3aJaud, MCC/Ie[0BaTh IIOJIyUeHHOe pelleHrne |

OL€HUBATb HpaBﬂOHOAO6HOCTb TO/JTYUE€HHbIX P€3Yy/IbTATOB

YMeHue orepupoBaTh MOHATUSMU: (Urypa, TOUKA, OTPe30K, MpsMas, Jyd,
JIOMaHasi, yroJ, MHOTOYTOJIbHUK, TpPEYro/JbHUK, paBHOOEJPEHHbIM U
PaBHOCTOPOHHUM TPEYrOJIbHUKH, MPSIMOYTO/IbHBIA TPEYrojbHUK, MeJuaHa,
OucceKTprca U BBICOTA TPEYTOJIbHUKA, YEThIPEXYTO/IbHUK, TapasijiesiorpamMmm,
pomO, MPSIMOYTOJILHUK, KBaJpaT, TpareLusi; OKPY>KHOCTb, KPYT, KacaTesbHasi;
3HaKOMCTBO C TpPOCTPAHCTBEHHbIMM (UIypamH; yMeHUe pellaTh 3afjaud, B
TOM YHC/e W3 TOBCEJHEBHOW >KU3HM, Ha HaxOXJeHWe TreoMeTpUYeCcKuX
BeJIMUMH C IPYMeHeHHeM U3yueHHbIX CBOUCTB (uUryp u (pakToB

YMeHWe  orepupoBaTh TOHSITUSIMU:  PaBeHCTBO  (UIyp, pPaBeHCTBO
TPeYrO/IbHUKOB; Tapasie/IbHOCTb U NepIeHAUKYJISPHOCTb TMPSIMBIX, YTrOJI

MeX[y MpsIMbIMH, TIepIeHJUKYJ/Isip, HaKJIOHHas, MPoeKLys, rnofobue ¢uryp,
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1o/jo0HbIe TPeyroNbHUKWA, CUMMETPHUSI OTHOCHUTETbHO TOUKU U TIpPSIMOM;
yMeHHe paclio3HaBaTb paBeHCTBO, CUMMETPUIO U Tofobue ¢uryp,

rapasiie/lbHOCTb Y MepPIeH/UKY/ISIPHOCTD NPSMBIX B OKpPY’KarolleM MUpe

YMeHue omnepupoBaTh TMOHATHSIMU: [I/IMHA, PacCTOsiHME, Yroj (BeluurHa
yr/a, CHHYC U KOCHMHYC yIjla TPeyrojbHHKA), I/0I1aJb; YMEHHE OLleHUBaTh
pa3Mephbl TIpeIMETOB U 0OBEKTOB B OKPY)KAOLL[eM MHDe; yMeHHe TPUMEeHSITh
dbopMysibl iepuMeTpa Y IOl MHOTOYTOJTIbHUKOB, [JTMHBI OKPY>XHOCTH U
ToaZu  Kpyra, obbema TIPSMOYTOJIBHOTO Tiapasiesieniuresia; yMeHHe
MPUMEHSATb MPU3HAKU paBEeHCTBA TPeyroJbHUKOB, TEOPeEMY O CyMMe YIJIOB
TpeyroibHUKa, Teopemy IIudaropa, TpUroHoMeTpuueckrie COOTHOLLIEHUS /ISt

BBIUMCJIEHUS IJIVH, PACCTOSIHUM, TI/I0LIa/ier

YMenne  u3o0pakaTb  IUIOCKMe  GHUryppl M WX ~ KOMOWHAIuy,
NIPOCTPAHCTBeHHbIe  (UTYpbl OT PYyKH, C TIOMOILIBI0  YEepPTEKHBIX
VHCTPYMEHTOB U 3JIEKTPOHHBIX CPEeZCTB IO TEKCTOBOMY WM CUMBOJBHOMY

OITMCAaHUIO
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YMeHue oOrepupoBaTh TOHSATUSMM: TPSIMOYTO/bHAasi CUCTeMa KOODJWHAT;
KOOpJMHAThl TOYKH, BEKTOpD, CyMMa BEKTOpPOB, MpOU3Be/ileHHe BeKTopa Ha
YMCII0, CKaJISIpHOe MPOM3Be/ieHre BeKTOPOB; YMEeHHe MCI0J/Ib30BaTh BEKTOPhI
Y KOOPJMHATHI /ISl TIpe/iCTaB/AeHUsl JaHHbIX M pelleHus 3a7iau, B TOM 4yuciie

U3 Ipyrux yueOHBIX MPeIMETOB U peaibHOU XKU3HU

YMeHHe OrepyupoBaTh TOHSATUSMH: CTOJOWKOBBIE U KPYTOBBIE JUArpaMMmbl,
TabnMLIbI, cpejHee apudMeTHUeCcKoe, MeJraHa, HauboJiblllee ¥ HaUMeHbIlee
3HaueHMs1, pa3Max YMC/I0BOTO Habopa; yMeHHe U3B/IeKaTh, UHTEPIPETUPOBATh
U T1ipeobpa3oBbIBaTh WH(OPMALMIO, TIpe/CTaB/leHHYl0 B Tabiaullax ¥ Ha
JyarpaMmax, OTPa)Kaloll[yl0 CBOWCTBA U XapaKTePUCTUKU peasibHbIX
TPOLIeCCOB W SIBJIEHUI; yMeHUe paclio3HaBaTh W3MeHUMBbie BeJUUWHBbI B

OKpY’KarolljeM MHpe

YMeHve orepupoBaThb MOHATUSMHU: C/Iy4YallHbIA  OMOBIT  (C/Iy4aliHBIN
9KCTIEPUMEHT), 3/IeMeHTapHOe COObITHE (3/IeMEHTapHBIM MCXO0/) CyYaiHOTO
OTbITA, Cy4YaiiHOe COOBITHE, BEpPOSTHOCTb COOBITHS; yMeHWe HaXOUTh
BEPOSITHOCTH  CJIyUYaliHBIX COOBITUM B OIBITaX C PaBHOBO3MOKHBIMHU
3/IeMeHTapHbIMM  COOLITMSIMM; ~ yMeHWe  pelllaTh  3a/laud  MeTO/I0OM
OpPraHWU30BaHHOTO Tepebopa W C WCMO/b30BAaHHEM T[pPaBWIA YMHOKEHWS;
yMeHHe OleHUBAaThb BEPOSTHOCTH PeasibHbIX COOBITUN W SIBJIEHWH, IOHUMATh

POJIb  TIPAKTUYECKHM  OOCTOBEPHBIX W  Md/IOBEPOATHBIX coObITHII B
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OKpyXawijeM Mupe M B JKHM3HH; 3HAKOMCTBO C TIOHATHEM HEe3aBHCHMBIX
CO6LITHI>1; 3HAKOMCTBO C 3aKOHOM OOJIBIINX YHCeI U ero POJIbIO B MdCCOBBIX

ABJIE€HUAX

YMeHHe BbIOMPATh MOAXOASINNN W3YUeHHBIH MeTO[ JJisI pellleHus 3afjaud,
MPUBOJUTL TIPUMEDPbl MaTeMaTUUeCKUX 3aKOHOMEPDHOCTeW B TIpPUPOZE U
JKW3HM, pacro3HaBaTh IIPOsiBJieHWe 3aKOHOB MaTeMaTUKHW B MCKYCCTBe,
OIMUCHIBaTh OT/e/IbHbIE BbIJAIOIINECS pe3y/bTaThbl, TOJyueHHble B XOJe
pa3BUTUSI MaTeMaTWKU KakK HayK, MPUBOJWTH TMPUMepbl MaTeMaTH4eCKHX

OTKDBITHM 1 WX aBTOPOB B 0T@UECTBEHHOM U BCEMHUPHOU UCTOPUU



INEPEYEHD 3JIEMEHTOB COJAEPXAHUSA, IIPOBEPAEMBIX HA OI'D

11O MATEMATHUKE
Kop IIpoBepsieMbI 3/1eMeHT COfiePXKaHUS

1 Uucna v BBIUKCTIEHUS

1.1 HarypasnbHble u 1jesible unciia. [Ipu3Haku Ae/IMMOCTH 1e/bIX YUCes

1o OOBIKHOBEHHBIE U JIECITUUHBIE IPOOH, TIPOLIEHThI, OECKOHEUHbIE TIepPHUOIUUeCKHe
' pobu

1.3 ParoHaneHble urcna. ApudMeTrueckue orepalyy C paljioOHa/IbHbIMU UMC/IaMU

L4 HelicTBUTeNbHBIE uYMC/Ia. ApudmeTHUecKue orepanuu C JeHCTBUTeTbHbIMU
' yuCIaMu

r [Mpubnv>kéHHbIe BBIYMCIIEHUS, TIpaBW/Ia OKPYIJIEHWs, TPUKWAKA M OLeHKa
' pe3yJsbTara BbIUMCIEHUN
2 Anrebpanueckyrie BbIpaKeHUsI

2.1 BykBeHHbIe BbIpa)KeHHs1 (BbIpDa)KeHUsI C TepeMeHHbIMH )

55 CreneHb C LenblM ToKa3atesneM. CTerneHb C PpalMOHAIbHBIM I[10Ka3aTeseM.
' CBoliCTBa CTenieHn

2.3 MHorouseHsl

2.4 Anrebpanueckast ApoOb

5 s ApudmeTrueckuii KOpeHb HaTypaJbHOU cTerneHu. [lelicTBuUS ¢ apuMeTHUeCKUMU
. KOPHSIMU HaTypa/ibHOM CTeTleH!
3 YpaBHeHUsI U HepaBeHCTBa

a1 Llensie u 7ApoOHO-paloHa/bHbIe ypaBHeHUs. CHCTeMbl U COBOKYITHOCTH
' ypaBHeHUH

39 Llensie u apoOHO-palMoHanbHbIe HepaBeHCTBa. CHCTeMBbI W COBOKYITHOCTU
' HEpaBeHCTB

3.3 PellieHre TeKCTOBBIX 3a/1a4

4 UucsioBble Moc/ieoBaTeIbHOCTU

4.1 [ToceoBaTeIbHOCTH, CITIOCOOBI 3a/1aHKS TTOC/Ie0BaTeTbHOCTEH

42 ApudmeTrnueckass U reomerpuyeckass nporpeccur. PopMmyna  C/I0KHBIX

TIPOLIEHTOB



DYHKLIUU
dyHKIWs, criocobbl 3aganus GyHKImU. ['paduk ¢pyHkumu. Ob61acThb orpeeneHus

W MHOXeCTBO 3HaueHMM @QyHkuun. Hymu  dyHkuuu.  IIpomexyTku

5.1. 3HaKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKUMHA. MakcumMyMmbl M
MUHHUMYMBbI (yHKUMU. HawnbGosblllee ¥ HavMeHblllee 3HaueHWe (YHKIMM Ha
TIPOMEXXYTKe

6 KoopzyHaTth! Ha IpsSIMOM Y TJIOCKOCTH

6.1 KoopaunatHas npsmas

6.2 [ekapToBbI KOOpAWHATHI Ha MJIOCKOCTH

7 ['eomeTpust

7.1 ['eomeTpuueckue GUrypsl U UX CBOMCTBA

7.2 TpeyronbHUK

7.3 MHOroyrosibHUKH

7.4 OKpy’>KHOCTb U KPYT

7.5 V3mepeHne reoMeTpUUeCKUX BeJIMUUH

7.6 BekTopsl Ha MJI0CKOCTH

8 BeposTHOCTb U CTaTUCTUKA

8.1 OnucarenbHas CTaTUCTUKA

8.2 BeposTHOCTB

8.3 Komb6uHaToprka

8.4 MHoxecTBa

8.5 I'padsi
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