MUWHUCTEPCTBO NPOCBENIEHUA POCCUVCKOM ®EJIEPAIIIN
MuHncTepcTBO 00pa3oBaHusi U HAYKH Xa0apoBCKOro Kpasi
MyHununajabHoe 00pa3oBaHue rOpoOACKOM OKPYr
ropoa Komcomoubck-Ha-Amype Xa0apoBCKOro Kpast
(pyHKIMH ¥ TOJTHOMOYHSA YUPEAUTEs OCYLEeCTBIAIOTCS
YupasiieHueMm 00pa3oBaHus AAMUHUCTPALMHU
ropoaa Komcomonbcka-na-Amype XadapoBcKOro Kpas)

MBOY aunei Ne 1

PABOYAS IPOTPAMMA
(ID 8728773)

yueOHoro kypca «I'eomerpus (yriay01¢HHbIN YPOBEHB))
U1 oOygarommxcst 7 — 9 KimaccoB

r. Komcomosibck-na-Amype, 2025 r.



INOACHUTEJIBHASA 3AITMCKA

['eomeTpus Kak OAWH M3 OCHOBHBIX PAa3JEiOB IIKOJbHOW MAaTEMATHKH, UMEIONIMH CBOEH LEJIbIO
obecneynTh U3y4eHne CBOICTB M pa3MepoB (GUIyp, UX OTHOLIEHUH U B3aUMHOE PACIOJIOKEHHE, OIMpaeTCs
Ha JIOTUYECKYIO, JI0Ka3aTeJIbHYI0 JIMHMIO. L[[eHHOCTh M3y4eHHUs] TeOMETpUM Ha YPOBHE OCHOBHOI'O OOIIEro
00pa3oBaHMs 3aKJIIOYACTCS B TOM, YTO OOYUYAIOMIMHCSA YYUTCS HMPOBOIUTH JOKA3aTEIbHBIC PACCYKICHHA,
CTPOUTH JIOTMUECKUE YMO3AKIIOUEHHS, JOKA3bIBATh UCTUHHBIE YTBEPXKJIEHUS U CTPOUTH KOHTPIPUMEPHI K
JIOXKHBIM, TPOBOJIUTH PACCYXKACHHUS «OT MPOTHBHOTO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIHUPOBATH
obpatHble yTBepxkIeHHs. Ocoboe 3HaueHHe JoKa3aTelbHas JMHUSA UMEeT I YIriayOIEHHOro W3ydeHus
MaTEeMaTHKU.

Ilesnpto M3ydeHUs TEOMETPUM SIBISIETCS HUCIOJIb30BaHUE €€ KaK MHCTPYMEHTa IpPU PELIEHUH Kak
MaTeMaTHYECKUX, TaK U IPAKTUYECKHUX 3a/a4, BCTPEUAIOIIMUXCs B peanbHOM ku3HU. OOyyaromuiics 10KeH
HAYYHUTHCS ONPEACNATh T'€OMETPHUECKYIO (DUTYpy, OINHUCBHIBATH CIOBAaMHU YEpTEX WM PHCYHOK, HaWTH
IUIOIIAb 3E€MEJBHOTO Yy4acTKa, pPAacCUMTHIBATh HEOOXOJMMYIO [UIMHY OINTOBOJOKOHHOTO KaOess WIu
TpeOyeMble pa3Mepbl rapaxka JIjsi aBTOMOOWIS. DTOMY COOTBETCTBYET BTOpAsi, BHIUMCIUTENbHAS JMHUSA B
n3ydeHuu reometpuu. llpu pemeHuM 3anad MpaKkTUUYECKOrOo XapakTepa OOyHaroIIMHCS YYUTCS CTPOUTH
MaTeMaTHYeCKUe MOJICJIM peabHBIX JKU3HEHHBIX CHUTYallMi, NPOBOAUTH BBIUMCIEHUS U OLIEHUBATbH
aJIeKBaTHOCTh TMOJIY4YEHHOTO pe3yibTaTa.

OcobeHHOCTh yyeOHOro Kypca YrIyOJIEHHOTO M3Y4E€HUS TE€OMETPUHM COCTOUT B TOM, 4YTO
oOyyaroluecs: He MPOCTO 3HAKOMATCS C ONpENENEHHBIMU IOHATUSAMHU, a YBEPEHHO OBJAJEBAIOT HMH.
CymecTByIOMe TeMbI MPOrpaMMBbl 0a30BOTO Kypca T€OMETPHH M3YdJaloTcsl Ha Oosee TiyOOKOM YpOBHE, a
o0yyJaromuecsi TpruoOPETAIOT YMEHHS, TIOMOTAIOIINE UM YBEPEHHO NMPUMEHSATH CBOM 3HAHUS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXHBIX IpEeIMETax, Mpexe Bcero pusmnke n mHGpoOpMaTHKE, a TAKKE MOIH30BATHCS
MIOJIyYEHHBIMH 3HAHUSIMU [P PEIICHUN IPAKTUUECKUX 3ajau.

Cornacno yyeOHOMY TutaHy B 7-9 Kiaccax m3ydaeTcst yriyOn€HHBIN y4deOHbId Kypc «['eomerpusi»,
KOTOPBIN BKJIIOYAET CJIeIyIOIMe OCHOBHBIE pa3zeibl coaepxanus: «Havyana reomerpun», « TpeyronbHUKN»,
«OKpyX)HOCTBY, «HeThlpéxyroabHukn», «Ilogoduey, «neMeHTsl TpUroHoMeTpuny», «llnomanny», a TaKxe
«Metoa koopauHaTY», «Bektopbl», «IIpeoOpa3oBaHus MIOCKOCTHY.

Ha n3ydenue yuebHoro kypca «I'eomerpus» orBoautcs 306 yacoB: B 7 kiacce — 102 ygaca (3 vaca B
Heneno), B 8 kiacce — 102 yvaca (3 yaca B Hefenio), B 9 kitacce — 102 gaca (3 yaca B Heenio).

COJAEPKAHUE OBYYEHUA
7 KJIACC
Havana reomerpun
Hcropust BOSHUKHOBEHUS U pa3BUTHUA reoMerpun. HavanbHble MoHATHA reomeTpuu. Todka, mpsimas,
OTpe30K, Jyd. [ToHsaTHE 00 aKkcroMme, TeopeMe, J0Ka3aTeNIbCTBE, ONPEAETICHUN.
B3auMHOe pacrnosiokeHue TOYEeK Ha NpsAMOW. I3MepeHue IUIMHBI OTpe3Ka, PACCTOSHHUE MEXKAY
TOYKaMH.
[TonynnockocTs n yroa. Buasl yrios. M3Mepenne BenuunH yrioB. BepTuKkalibHbIE U CMEXKHBIE YIJIBI.
[TapamtenpHble ¥ EPIICHINKYISIPHBIE NTPsMBbIE. PaccTosiHUE OT TOUKHK 10 NPsAIMOM. brccekTpuca yria.
Jlomanas. Buasl nomanbix. [JnmmHa somaHoi. MHoroyronsHuku. Ilepumerp MHOTOyroibHUKA.
IToHsATHE O BBIMYKIIBIX U HEBBIITYKIIBIX MHOTOYI'OJIbHUKAX.
[lepBHUYHBIE NTPeICTaBIEHUS O PAaBEHCTBE (PUTYP, UX PACHIOJIOKEHUN, CHMMETPHUH.
IIpocreiimme nocrpoenus. MHCTpyMEHTBI 1711 U3BMEPEHUN U ITIOCTPOECHUN.
TpeyrojbHuku
Bunel TpeyroibHHUKOB: OCTPOYTOJIbHBIE, MPSIMOYTOJIbHBIE, TYIOYrOJbHBIE, pPaBHOOEIPEHHbIE,
paBHOCTOpOHHME. MenaHa, OUCCeKTpUca U BbICOTA TPEYroJIbHUKA.



PaBenctBo  TpeyronpHukoB. IlepBblii W BTOpPOM  TpPU3HAKKM  PABEHCTBA  TPEYTOJIbLHHUKOB.
PaBHOOEIpeHHBIE TPEYrOJBRHUKM W WX CBoWcTBA. [Ipu3Hak paBHOOEIPEHHOTO TpEyrojdbHUKa. Tperuii
MPU3HAK PaBEHCTBA TPEYTOJIbHUKOB.

CooTHolIEHNsT MEXAY CTOPOHAMHM U yIJaMu TpeyroibHHKa. HepaBeHCTBO TpeyrojibHUKA.
HepaBeHcTBO 0 1iIMHE TOMAaHOM.

Cummerpuunbie ¢urypsl. OCHOBHBIE CBOWCTBAa 0OCeBO cuMmMeTpuu. llpumepbl cuMMeTpuu B
OKpY’KaIOIllEM MUDE.

IMapaueabHbie npsiMbie. CyMMa yIJIOB MHOTOYTOJIbHUKA

[TapaniensHOCTh IPSIMBIX, HICTOPUYECKUE CBEJIeHUs O nocTyinare EBkiauaa u o ponu JlobaueBckoro B
OTKpPBITHM HEEBKINUJ0BOW reoMerpun. CBOWCTBA M NPU3HAKU MapalieNbHBIX NpsMbIX. Cymma yrioB
TpeyrojbHuka. BHemnue yrael TpeyronbHuka. CymMma BHYTPEHHHUX YIJIOB MHOTOYTOJIbBHHKAa U CyMMa
BHCIIHUX YI'JIOB BBIITYKJIOI'O MHOI'OYT'OJIbHUKA.

IIpsimoyroJibHbIe TPEYTrOJbHUKH

[Ipu3Hakyu paBeHCTBa IMPSMOYTOJIbHBIX TPEYrojabHUKOB. llepnenaukynsp u HakiaoHHas. CBONCTBO
MEJMaHbI NPAMOYTOJIBHOTO TPEYTOJIbHUKA, ITPOBEAEHHON K IMIOTEHY3€. [IpAMOYroibHBIA TPEYTOIBHUK C
yriaom B 30°.

OxkpyxHOCTH

[ToHSATHS OKPYKHOCTH M Kpyra. DIEeMEHTBl OKPYKHOCTHU U Kpyra: IIEHTp, paauyc, UamMeTp, Xopaa, ux
cBoiicTBa. B3anmHOe pacrnoniokeHue OKpY:KHOCTH u mpsimod. KacartenmpHas M cekymias K OKPY>KHOCTH.
OxkpyXHOCTb, BiicaHHas B yroi. [IpocTeiiire nocTpoeHus: ¢ TOMOIIBIO [IUPKYIIS U JTMHEHKH.

I'eomeTpuueckune Mecta TOUEK

ITonsatue o reOMCTPUIYCCKOM MECTC TOUCK. HpI/IMepbl TCOMETPHUICCKUX MECT TOUYCK Ha IJIOCKOCTH.
buccektpuca yrima W CEpeIMHHBIM MEPIEHIMKYIAP K OTPE3KYy KaK TIE€OMETPUYECKHME MeCcTa TOYEK.
OnucaHHasi OKPYXHOCTb TPEYroJIbHHKa, €€ LEeHTp. MeTol IeoMEeTpUYECKUX MECT TOYEK IpU pelIeHUU
reOMEeTPUUYECKUX 3a7au.

IMocTpoeHusi ¢ NOMOLIBIO HUPKYJISL U JINHEHKH

Uctopuueckue cenenus. OOOCHOBaHMS MPOCTEUIINX MOCTPOCHUM, ATAMbI 3a7aud Ha TMOCTPOEHUS,
pelIeHne 3a1a4 Ha IOCTPOEHUE LIUPKYIIEM U JTMHENKOM.

8 KUIACC

YeTbIpEéXyroJabHUKH

[TapannenorpamMM, ero mpusHakud M cBoiicTBa. IIpsmMoyronbHuk, pomO, KBaapaT, UX MPHU3HAKH U
cBoiicTBa. Tpamenus. PaBHoOenpeHHast Tpameuusi, e€ cBoiicTBa M mpusHaku. [IpsMoyronbHas Tpamerus.
CpenHsist TMHUS Tpanenuy.

CpenHsist muHUA TpeyrojibHUKAa. MeToJ| yABOCHUs MeAuaHbl TpPEyrojibHUKA. Teopema o nmepeceyeHnn
MeJMaH TPEYroJIbHUKA.

Teopema @aneca, TeopeMa O NPONOPLUUOHANBHBIX OTpe3kax. Teopema Bapunbona s
MIPOU3BOJIBHOTO YETHIPEXYTOJIbHUKA.

LlenTpanbHO-CUMMETPUYHBIE (DUTYPBHI.

ITonodue

[TonoOue TpeyrobHUKOB, KOG GUIMEeHT noaoous. [lpuznaku nonodus TpeyroasHUKoB. [Ipumenenue
10/100uS TPH PEIIEHNH T€OMETPHUUECKUX U MPAKTUUECKUX 3a/1ad.

ILromans

ITonarue o muomanu. CoiicTBa miomianeil reomerpuueckux ¢uryp. IIpocreitmme dopmynsr s
TJIOIIAIN TPEYTOobHUKA, TTapajiesorpaMmma, pomoa u tpanennd. [Inomanu mogobuex Guryp. OTHOIICHHE
TJTONIAZEH TPEYTOJIbHUKOB.

Teopema IIugaropa



Teopema I[Tudaropa. [Ipumenenne reopems [Tudaropa npu penmeHnn TPaKTHISCKUX 3a/1a4.

DJIeMEHTBI TPUTOHOMETPUH

CuHyC, KOCHMHYC, TAaHI€HC M KOTaHI'€HC OCTpPOro yria MpsAMOYIOJIbHOTO TpPEYTOJIbHUKA.
Tpuronomerpuyeckue Gynkimu yrioB B 30°, 45° u 60°. [IponopiroHaIbHBIC OTPE3KH B HPSIMOYTOJIBHOM
TPEYTOJIbHUKE.

YTl U 4eTBIPEXYTOJIBbHUKH, CBAA3AHHBIE C OKPY/KHOCTBHIO

Brnucanuble M LEHTpaJIbHBIE YIJIbI, YTOJ MEKIAY KacaTeJbHOW M XOpAOW. YIUNIBI MEXAY XOpAamMu U
CEKyIIMMHU. BrncanHple M ONMCaHHBIE OKPY)KHOCTH TpPEYTOJIBHMKA M 4YETBIpEXYroibHUKU. CBONCTBA U
IIPU3HAKA BIIMCAHHOIO YETBIPEXYrojbHUKA. B3aumMmHOe pacnonoxeHue IByX OKpyxkHocTted. Kacanue
OKpy>kHOcTel. O01e KacaTelbHbIE K ABYM OKPYKHOCTSIM.

9 KJIACC

Pemenne Tpeyro/ibHuKoB

Cunyc, xocuHyc, tanreHc yrioB or 0° mo 180°. OCHOBHOE TPHUIOHOMETPHYECKOE TOXIECTBO.
@opMyinbl npuBeaeHus. PemeHne TpeyroJbHUKOB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. Pemenue
IIPAKTUYECKUX 3aJa4 C HUCIOJb30BAHUEM TEOPEMBI KOCHMHYCOB M TEOPEMBI CHUHYCOB. PerieHue 3anadq
re€OMETPUUYECKOMN ONTUKH.

Tpuronomerpuueckue GopmMyibl A IUIOMAAN TPEYrojbHUKa, MapajuiesaorpaMmma, pomoa, Tpaneluu.
®opmyia ['epona. @opmyiia mIONMIaAN BBITYKIOIO YETHIPEXYTOJIBHUKA.

IlonoOue TpeyronbHUKOB

Xopapl M MOAOOHBIE TPEYrOJIbHUKUA B OKpPYXHOCTU. TeopeMa O NpOM3BEAEHUM OTPE3KOB XOpP/,
TEOPEMBbI O IPOU3BEACHUU OTPE3KOB CEKYIIMX, TEOpeMa O KBajpaTe KacarenbHOW. [IpumeHeHue mnpu
peunieHny reoMeTpudeckux 3anad. Teopemsl UeBsl 1 MeHenas. [lonsTue o romoTeTH.

Metox koopaAMHAT

VYpaBHeHHEe NPAMON Ha IJIOCKOCTU. YTJIOBON KO(P(GUIMEHT U CBOOOAHBIN WIEH, UX T€OMETPUUYECKHM
cMbIcil. [TapanienbHOCTh U NePIEHANKYIAPHOCTD MPSIMBIX (Uepe3 YIII0BOW KOA(PHHUIIUEHT).

VYpaBHeHne okpyxHocTH. HaxokneHue mnepecedyeHHid OKPY)KHOCTEHM M MpsAMBIX B KOOpAMHATaX.
®opmysa paccTOSHUS OT TOYKM A0 NpsiMoil. [Inmomians mapaisenorpamMma B KOOpAMHATaxX, MOHATHE 00
OpUEHTHpOBaHHOW Iuiomanu. IlpuMeHeHne MeTojga KOOpPAMHAT B IPAKTHUKO-OPHUEHTHPOBAHHBIX
reOMEeTPUUYECKUX 3a7auax.

BekTopsl

Bektopel Ha miuockoctH. ClI0O)KEHME M BBIYMTAHUE BEKTOPOB — TIIpaBUJa TPEYTOJIbBHUKA U
napajuiesiorpaMma. YMHOXKEHHE BekTopa Ha uucino. KoopaunHatel BekTopa. CloK€HHME M BbIUMTaHHE
BEKTOPOB, YMHOKEHHE BEKTOpa Ha YKCIIO B KoopauHaTax. [I[puMeHeHre BeKTOpoB B (pU3HKE, LIEHTP Macc.

ITonarue o 6asuce (Ha miuockocTH). PasnokeHus: BekTopoB o Oasucy. CKalasipHOe NpOU3BEJCHUE
BEKTOPOB, T'€OMETPHUUECKUH CMBICI M BBIpQXKEHHE B JI€KapTOBBIX KOOpAHMHATaX. JuCTpuOYTHMBHOCTH
CKaJsipHOro mnpousBeneHus. CkansipHoe Npou3BeNeHHE M TpoeuupoBaHue. [IpuMeHeHMe CKaIspHOTO
MIPOM3BE/ICHNS BEKTOPOB JJIi HaXOXJIEHUS JJIMH U yrioB. PermeHue reoMeTpruueckux 3afad C MOMOIIBIO
CKaJISIPHOTO MPOU3BEICHHUS.

JJIMHA OKPY’KHOCTH U IJIOIIAb KPyra

IIpaBuiibHBIE MHOTOYroJIbHMKHM. JlimHa OKpyXHOCTH. I'pagycHas U paavaHHas Mepa yria,
BBIUUCIIEHUE JUIMH JIyr oKpyxkHocTei. Ilmomanp kpyra, cekropa, cermenTa. Mcropuyeckue cBeieHus oo
M3MEPEHUH ITIMHBI OKPY>KHOCTH U IIJIOIAAN KPYyTa.

JABuKeHHS MII0CKOCTH

HentpanpHas cummerpus. LleHTpanbHO-cuMMerpuunble ¢urypsl. [loBopor. OceBas cuMMmeTpus.
@urypsl, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOU ocH. [lapanenbHsiii mepeHoc.



[lonstue nBwxeHHUss W ero cBoiicTBa. PaBeHcTBO duryp. IlposiBieHHs CHUMMETpUU B TPHUPOJE,
JKUBOITUCH, CKYJIBNTYpE, apxuTekrype. Kommosumuu nemwkenni (mpocreiimme npumepsl). [Ipumenenue B
reOMEeTPUYECKUX 3a7a4ax.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA IIPOI'PAMMBI YUYEBHOI'O KYPCA
«TEOMETPHUSI» HA YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIETO OBPA3OBAHMS

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4yHOCTHBIE pPe3yJIbTaThl OCBOSCHUS IPOTPaMMBbI II0 MATEMATUKE XAPAaKTEPU3YIOTCS B YaCTH:

1) mnaTpMOTH4€eCKOro BOCIIUTAHUS

IIPOSIBJIECHUEM MHTEpeca K NPOLUIOMY M HAcTOSALIEMY pPOCCHUICKOM MaTeMaTUKH, LEHHOCTHBIM
OTHOILIEHUEM K JOCTHKECHUSAM POCCUHCKUX MAaTEMaTUKOB M POCCHMCKOM MaTeMaTH4EeCKOM UIKOJBI, K
MCTOJIB30BAHUIO ATUX JOCTIXKEHUI B IPYTrUX HAyKax M MPUKIAJHBIX cepax;

2) rpaIaHCKOI0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBITIOJTHEHHUIO 0053aHHOCTEH IpakIaHIMHA U PEAM3aLUH €T0 MPaB, MPEICTABICHHUEM O
MaTeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS Pa3IMUYHBIX CTPYKTYp, SBJICHHUH, NMPOLEAYpP IPaxIaHCKOTO
ob1ecTBa (HarpuMep, BEIOOPHI, OIPOCHI), TOTOBHOCTBIO K OOCYX/IEHUIO 3TUYECKUX IPOOIIEeM, CBSI3aHHbIX C
IIPAKTUYECKMM IPUMEHEHHUEM JIOCTH)KEHUM HayKd, OCO3HAaHMEM BAaXXHOCTH MOPAJIBbHO-3THUECKUX
IIPUHLIMIIOB B ACATEIbHOCTU YYEHOTO;

3) TPyA0OBOr0 BOCIIMTAHHUS:

YCTAaHOBKOM Ha AaKTHUBHOE Y4acTHE€ B pELIEHUU [PaKTUUYECKUX 3aJad MaTeMaTU4YeCKOM
HaIPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTEMaTHYECKOI0 00pa30BaHUs HAa NPOTSKEHUU BCEH HKU3HU IS
yCHEHON npohecCuOHATBHON AESITEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUM, OCO3HAHHBIM BBIOOPOM
U TIOCTPOCHUEM WHIMBHYaJbHOM TPAEKTOPUM OOPa30BaHMUS M KHU3HEHHBIX IUIAHOB C Y4ETOM JIMYHBIX
MHTEPECOB U 00LIECTBEHHBIX TOTPEOHOCTEH;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

CIOCOOHOCTBIO K 3MOIMOHAJIBHOMY M 3CTETHYECKOMY BOCHPHUATHUIO MaTeMaTHMYeCKHMX OOBEKTOB,
3aJ1a4, peleHul, pacCyKJIeHUM, yMEHHUIO BUIETh MaTEMaTUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) ueHHOCTEH HAYYHOIO MO3HAHUSA:

OpUEHTAlled B JAEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4yHBIX IpEICTaBIeHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS 4Y€JIOBEKa, MPHUPOJAbI U OOILIeCTBa, MOHUMAHUEM MaTeMAaTHUYECKON HayKu Kak
cdepbl 4eTOBEYECKON NeATENbHOCTH, ATANOB €€ pa3BUTUS M 3HAYMMOCTU JUISL Pa3BUTHUS LUBUIM3ALUH,
OBJIAZICHUEM SI3bIKOM MATE€MaTUKH M MaTEeMaTHUYECKOM KYJIbTYpOH KakK CpEICTBOM II03HAHUS MHPa,
OBJIaZICHEM HaBBIKAMU HCCIIEJOBATEIBCKOMN EATENbHOCTH;

6) ¢usmyeckoro BocnuTaHHA, (GOPMHUPOBAHMA KYJBTYPHI 310POBbSi M 3MOIHOHAJIBLHOIO
Os1aromosty4ms:

TOTOBHOCTBIO TPUMEHSATh MaTeMaTHYeCKHEe 3HAHUS B HMHTEpecax CBOEro 370pOBbS, BEACHUS
3JI0pOBOT0 00pa3a XU3HM (3I0pOBOE NMUTaHKE, cOaTaHCUPOBAHHBIN PEXUM 3aHITHIA U OTAbIXA, PEryJspHas
¢u3nueckas akTUBHOCTb), CPOPMHUPOBAHHOCTHIO HaBbIKa pediieKCHM, NPU3HAHMEM CBOETO IIpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa JIPyroro 4eloBeKa;

7) 3K010THYECKOr0 BOCTIMTAHUSA

OpHEHTaIel Ha MPUMEHEHNEe MaTeMaTUYeCKUX 3HAHUHM Ul pelieHus 3a7a4d B 00JacTH COXPaHHOCTH
OKpY>KaIoIlEl CpeNibl, INIAHUNPOBAHUS MIOCTYIIKOB M OLIEHKH MX BO3MOXHBIX MOCIEACTBUN ISl OKPY>KarOIen
Cpezbl, 0CO3HAaHUEM ITI00ATBHOT0 XapaKTepa YKOJOTHUECKUX MPoOIeM U MyTel ux pereHus;

8) ajanTanuu K N3MEHAIIUMCS YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpebl:



TOTOBHOCTBIO K JIEHCTBMSM B YCIOBMSIX HEONPENENEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 NMPaKTHUECKYI0 JEATENbHOCTh, B TOM YHCIE YMEHHE YUYUThCS y JPYTHX JIOJEH,
IpUOOPETaTh B COBMECTHOM JIESATEILHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIMH U3 OIBITA APYTHX;

HE00X0AMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHUH, (OPMYIHMPOBATH UACH, MOHATHUS, THIIOTE3BI 00
00BEKTax U SIBJICHUSAX, B TOM YHCJIE paHee HEM3BECTHBIX, OCO3HABATh NE(MUIMTHI COOCTBEHHBIX 3HAHUHA M
KOMIIETEHTHOCTEH, IJIaHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIMIO, BOCHPUHUMATH CTPECCOBYIO CHTYalHIO Kak
BBI30B, TPeOYIOLIUII KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMbIE PEIIeHUs U JeicTBUA, HOPMYyIUpPOBaTh U
OLIEHUBATh PUCKH U MOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI

B pesyibrare 0cBOEHMs IIPOrpaMMbl 10 MaTeMaTHKE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs Y
oOyyarorerocst OyayT chopMUpOBaHbI MeTanpeIMeTHbIe Pe3yJIbTaThl, XapaKTEPU3YIOIIUECS OBIIAJCHUEM
YHHUBEPCAJIHHBIMU TIO3HABATEIBHBIMU JEHCTBUSMH, YHUBEPCAIbHBIMI KOMMYHUKATUBHBIMU JEHCTBUSMHU U
YHHUBEPCAILHBIMU PETYIATUBHBIMU JICHCTBHUSIMHU.

Ilo3naBaTenbHBIC YHHBepcAJIbHbIE YUeOHbIe NelCTBUS
Ba3oBble 1oruyeckue geiicTBUA:

BBISIBJIAITh U XapaKTEPU30BaTh CYLIECTBEHHbIC IPU3HAKUM MaTEeMaTHYECKUX OOBEKTOB, IOHATH,
OTHOLICHUN MEXIY MOHATHSIMM, (GOPMYIUPOBATH ONpPEICIICHUs MOHITUH, YyCTaHABJIMBATh CYILECTBEHHBIH
IPU3HAK KJIacCU(UKALIMU, OCHOBAHUS JUIs 0000IIEHUs M CPAaBHEHUS, KPUTEPUH POBOAUMOTrO aHAIIN3A;

BOCTIPUHUMATh, (POPMYIIMPOBAThH U MPEOOPA30BBIBATH CY)KICHHS: YTBEPAUTEIbHBIC H OTPUIIATEIbHEIC,
€IMHUYHBIE, YaCTHBIE U OOILINE, YCIOBHBIE;

BBISIBJISITh MAaTeMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTHBOpEuMsl B (aKTax, JaHHBIX,
HAOJIOACHUAX U YTBEPKACHUSX, IPEAJIaraTh KPUTEPUH JIJIs BRISIBIICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

JenaTh BBIBOJABl C  HCIOJB30BAHMEM 3aKOHOB JIOTHKH, JCIyKTHBHBIX W  HMHIYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIOUEeHHUH 110 aHAJIOTUH;

pa3buparh J10Ka3aTeabCTBa MAaTEMAaTUUYECKUX YTBEPXKAEHUH (IpsiMble U OT MPOTUBHOIO), IPOBOJUTH
CaMOCTOSITENIbHO JIOKa3aTeNbCTBA MaTeMaTHYeCKUX (DaKTOB, BBICTpPAUBaTh apryMEHTALlMIO, IMPHBOIMUTH
IPUMEPHI U KOHTPIPUMEPHI, IPUMEHATh METOJl MaTeMaTHYeCKOW MHAYKIIMU, OOOCHOBBIBaTh COOCTBEHHbIE
paccyx/1eHus;

BbIOMpATh crioco0 pelieHus: yueOHo! 3a/1auM (CpaBHUBATh HECKOJILKO BApMAHTOB PEILLIEHUS, BEIOUPAThH
HauboJee MOAXOAAIIUN C YIETOM CAaMOCTOATEIbHO BbIICJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebckue 1eCTBUS:

UCIOJIb30BaTh BOMPOCHI KaK MCCIEI0BAaTEIbCKUI MHCTPYMEHT MO3HAHUs, (OPMYIUPOBATH BOMPOCHI,
¢bukcupyomue MpoTUBOpPEUne, NpobdIeMy, CaMOCTOATENBHO YCTAHABIMBAaTh MCKOMOE M JAaHHOE,
(bopMHpOBATh THIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIIMI0, MHEHUE;

IIPOBOAUTH II0 CAMOCTOSITEIBHO COCTABJICEHHOMY IUIAaHY O3KCIEPUMEHT, MCCIEA0BaHUE IIO
YCTaHOBJICHUIO OCOOCHHOCTEN MaTEMATHYECKOTO 00bEKTA, 3aBUCUMOCTENH 0OBEKTOB MEXKITY COOOMH;

CaMoCTOSITENNbHO  (OpPMYyJIUpOBaTh O0OOIIEHHs] M BBIBOJBI IO pe3yJbTaTaM IPOBEAEHHOTO
HaOJIO/IEHUs, MCCIIEOBAHUS, SKCIIEPUMEHTA, OIEHMBATh JIOCTOBEPHOCTh IOJIYUEHHBIX pPE3yJbTaTOB,
BBIBOJIOB ¥ O0OOIIIEHUN;

IIPOTrHO3MPOBaTh BO3MOXKHOE pa3BUTHE IpOIEcca, a TAaKKE BBIIBUraTh IPEIAIOJIOKEHHS O €ro
Pa3BUTHH B HOBBIX YCIOBHUSX.

Padora ¢ undopmanmeii:

BBISIBJIATH HEJIOCTATOYHOCTh U U30BITOYHOCTh MH(GOpPMAIMM, JAAHHBIX, HEOOXOAUMBIX JUISl PELICHHS
3aJ1a4y;

BbIOMpaTh, AHAJIU3UPOBATh, CHUCTEMATHU3UPOBATH U MHTEPHPETUPOBATH HH(MOPMALMIO Pa3TUUYHBIX
BUJIOB U (DOPM TNpeCTaBICHUS;



BBIOMpaTh (GopMy TpEACTaBICHUS WHGOPMAIMM M WUTFOCTPUPOBATH peIlacMble 3aJadd CXEMaMH,
TuarpaMMaMu, HHOU rpauKoi U MX KOMOMHAIUSIMU;

OIICHUBATh HAJIEKHOCTh MH(DOPMAIMK IO KPUTEPHUSM, IMPEIIOKECHHBIM WIH CHOPMYITHPOBAHHBIM
CaMOCTOSTEIIBHO.

KoMMmyHUKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE el CTBHUS:

BOCIIPUHUMATH U ()OPMYIIMPOBATH CY>KICHHUS B COOTBETCTBUH C YCIOBUSAMH U IIEJISIMUA OOIIECHUS, SICHO,
TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3PCHHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 10
XOJy PeIICHUs 3a]1a9i, KOMMCHTHPOBATh ITOJTYYCHHBIN Pe3yJIbTaT;

B XOJI¢ OOCYXJICHHsI 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOW TEMbI, HPOOJIEMBI, PeIIacMoM
3aJ1a4M, BHICKA3bIBATh WJICH, HALICJICHHBIC HAa MIOWUCK PEIICHHUS, COTIOCTABIISATh CBOU CYKICHHS C CYXKICHUSIMH
JIPYTUX YYaCTHHKOB JHaliora, OOHApY)KMBAaTh pa3jM4he W CXOJICTBO IIO3HMIMH, B KOPPEKTHOU (dopme
(hopMyIIMpPOBaTh Pa3HOTIIACHS], CBOM BO3PAKCHHUS;

MPENCTaBIATh  PE3yiAbTaThl  PEIICHUS  3aJa4d, OKCICPUMEHTA, HCCICNOBAHUS, IPOCKTa,
CaMOCTOSITENILHO BBIOMpaTh (OpMaT BBICTYIUICHHS C YYETOM 3a7ad MPE3CHTAllMd W OCOOEHHOCTEH
ayTUTOPHH;

MOHUMATh U UCIOJIb30BaTh MPEHUMYIIECTBA KOMAHIHONH M WHAMBHIYAIBHON paOOTHI MPH PEIICHUH
y4eOHBIX MaTeMaTHUECKUX 3a/1a4, IPUHUMATD 1e]Ib COBMECTHOH JICATEIIbHOCTH, IJIAHUPOBATh OPTaHU3AIHIO
COBMECTHOH palbOoThI, paclpenesisaTh BHIbI paldoT, OroBapuBaThCs, OOCYXKIATh IMPOLECC U PE3yJbTar
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JTFOJICH;

y4acTBOBATh B IPYIIOBBIX (hopMax paboThl (0OCYKACHHS, OOMEH MHEHHH, «MO3TOBBIC IITYPMBD) H
WHBIC); BBIIOJHITH CBOIO YacTh PabOTHI M KOOPIUHUPOBATH CBOU JICUCTBUS C JPYTHMH WICHAMH KOMAaH]IBI,
OIICHMBATh KAaueCTBO pe3yJibTaTa M KadeCTBO CBOECTO BKJIaJa B OOIIMH pe3ylbTaT MO KPUTEPHSIM,
chOpMYyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryisiTUBHbIE YHHBEpPCAJbHBIE YUeOHBIE IeiiCTBUS
Camoopranuszaums:

BBISIBIIATH MPOOJIEMBI ISl PEUICHHUS B JKU3HEHHBIX M Y4YCOHBIX CHUTYaIUSX, OPUCHTHPOBATHCS B
Pa3IMYHBIX MOAX0aX MPUHITHS pelIeHu! (MHINBUIYalIbHOE, TPYIIOBOE);

CaMOCTOSITENTLHO COCTaBIISAThH IIAH, AITOPUTM pEIIeHUs 3ajadd (UM €ro 4acTh), BRIOMpATh Crocod
pelieHruss ¢ Y4ETOM HWMEIOIIUXCSI PEeCYpCOB W COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH H
KOPPEKTHPOBATh BAPUAHTHI PEIICHUI ¢ YIETOM HOBOM HH(OPMAIIHH.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTELIEKT:

BIIQJIETh  CIOcO0aMM  CaMONPOBEPKH, CAMOKOHTPOJISI —TIpoIlecca W pe3ysibrarta  pelicHHS
MaTeMaTHYeCKOH 3a7aui, CAMOMOTHBAIIMH U PEIICKCHH;

MPEeBUIETh TPYIHOCTH, KOTOPhIE MOTYT BOSHUKHYTH MPH PEIICHUH 33/1a4l, BHOCUTh KOPPEKTUBHI B
JeSITeNIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB, HAJACHHBIX OMMUOOK, BHISIBICHHBIX TPYTHOCTEH;

OILICHUBAaTh COOTBETCTBHE pPE3yJbTaTa AESITEIbHOCTH TMOCTABICHHOW ILIETH U YCIOBUSAM, OOBSICHSTH
MPUYUHBI JOCTHKCHHSI WIM HEJIOCTY)KCHHS IIeJIM, HAXOJIUTh OMMOKY, JTaBaTh OIEHKY MPHOOPETEHHOMY
OTIBITY;

BBIp@XKaTh AMOIMU TMPH W3y4ECHUU MaTEeMATHYECKUX OOBEKTOB M (DAKTOB, JaBaTh 3MOITMOHAILHYIO
OIICHKY peIIeHUS 3aauu.

INPEIMETHBIE PE3YJIbTATbBI
K koHIty 00y4enus B 7 kjiacce 00y4aroUIHiics MOTYYHT CIAESAYIONINE TPEAMETHBIE PE3yIbTaThl:

Pacrio3naBaTh W3y4eHHBIE TeOMETpUYECKHE (QUTYPBI, OMPENENSITh HX B3aUMHOE PACIOJIOKEHUE,
HU300paxkaTh Te€OMETpUYECKUE (UTYPHI, BHITOIHATh YEPTEKH MO YCIOBUIO 3a1a4yu. V3MepsTh JIMHEHHBIE U
VTJIOBBIC BEIMUWHBI. Pemarh 3a/1a4u Ha BEIYHCIICHUE UTMH OTPE3KOB M BEJIMYHH YTJIOB.

JlenaTe TPHUKUAKY W OICHKY JMHEHWHBIX M YIJIOBBIX BEIIMYMH TPEIMETOB B PEATbHON KH3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. Pazmuyars pa3Mepbl 3TUX 0OBEKTOB IO MOPSIIKY BETHYNHBI.



CTpouTh 4epTeKU K TEOMETPHUUECKUM 3a/ladaM.

[lonb30BaTbcs MNpU3HAKaMU pPaBEHCTBA TPEYrOJbHUKOB, HCIOJIB30BaTh MpPHU3HAKM U CBOMCTBA
paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PEUICHUH 3a]1a4.

[IpoBOAUTH JTIOTHMUECKHUE PACCYKICHHS C UCTIOJIB30BAHIUEM T€OMETPUUECKUX TEOPEM.

[Tonp30BaTbecsi TpU3HAKAMU PaBEHCTBA MPSIMOYTOJIbHBIX TPEYrOJbHUKOB, CBOMCTBOM MEAHAHbI,
MPOBEACHHOM K TUIIOTEHY3€ MPSIMOYTOJIbHOTO TPEYTrOJIbHUKA, B PEIICHUH T€OMETPUUECKUX 3a]1a4.

OnpenensTh MapauIebHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpPbIE 00pa3yeT ¢ HUMH CEKYIIasl.
Onpenensts MapaieNbHOCTh NPSIMBIX C IOMOIIBI0 PAaBEHCTBA PACCTOSIHUM OT TOYEK OJHOM MpsMOil 10
TOYEK APYrou mpsiMoHu.

Pemate 3amaun Ha kieT4yaroi Oymare.

[IpoBOANTH BBHIYMCICHUS U HAXOIUTh YUCIIOBbIE M OYKBEHHBIC 3HAUEHUS YIJIOB B T€OMETPUUYECKUX
3a/layax C HCIOJb30BAHUEM CYMMBbI YIJIOB TPEYrOJIbHUKOB M MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MPU MEPECCUCHUH JABYX MapaUIeTbHBIX MPSIMBIX CEKyIel. Pemars npaktudeckue 3a1aud Ha
HAaxO0JICHUE YTJIOB.

Brnaners mnonsituem reomerpuueckoro mecra touek (I'MT). Omnpenensite OuccekTpucy yria u
CepeHHBIA TMEePHNEHAUKYISIp K OTPe3Ky KaK reoMeTpuueckue mecta Touek. [lonmp3oBaThes MOHATHEM
reomerpuyeckoro mecra Touek (I'MT) npu nokazarenbcTBe reOMETPUUECKUX YTBEPKACHUHN U MPU PEeUICHUH
3azad.

DopMyIHpOBaTh OMPEIEICHUS OKPY>KHOCTH M Kpyra, XOpIbl M AHAMETpa OKPYKHOCTH, YBEPEHHO
BJIAJICTh UX CBOMCTBAMHU. YMETh JIOKA3bIBATh U IPUMEHSTH 3TH CBOIMCTBA IIPHU PELICHUU 3a]1a4.

Bragers moHsITHEM OMHCAaHHON OKOJIO TPEYroJdbHUKA OKPY)KHOCTH, YMETh HAxXOJWUTh €€ LEHTP.
Jloka3wIBaTh M UCIIOIB30BaTh (DAKTHI O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OJHOU
TOYKE, U O TOM, YTO CEPEIUHHBIC MEPHEHIUKYISPHl K CTOPOHAM TPEYrOJIbHUKA IEPECEKAIOTCS B OJHOM
TOYKE.

Brnagers moHsATHEM KacaTeIbHOM K OKPY>KHOCTHU, IMOJIb30BATHCS TEOPEMOUM O MEepHEHANKYIIPHOCTH
KacaTelbHOU U pajinyca, MPOBEAEHHOTO K TOUKe KacaHusl. Jl0Ka3pIBaTh paBEHCTBO OTPE3KOB KacaTeIbHBIX K
OKPYKHOCTH, IPOBEIEHHBIX U3 OJTHOM TOUKH, U IPUMEHSATH 3TO B PEILIEHUN T€OMETPUUYECKUX 3a]1ay.

Jloka3bIBaTh U MPUMEHSTHh MPOCTEHUIINE TEOMETPUUECKNE HEPABEHCTBA, IOHUMATh UX MPAKTUUYECKUN
CMBICIL.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOSHUS C TTIOMOIIBIO IIUPKYJIS U TUHEHKHU.

K koHiy 00ydenus B 8 kjacce o0yyaromuics MoJydyuT ciaeyromue NpeIMeTHbIe pe3yabTaThl:

PacriozHaBaTh OCHOBHBIE BBl YETBIPEXYTOJIBHUKOB, MX 3JIEMEHTHI, MOJIb30BaTbCSI UX CBONCTBAMHU
IpU pelIeHMH TeOMeTpUYEeCKUX 3adad. Pa3nuuarth Npu3HaKM M CBOMCTBa Mapajuliejorpamma, pombda H
IPSIMOYTOJIBHHKA, TOKA3bIBaTh UX U YBEPEHHO IPUMEHATH IIPH PELICHUN T€OMETPUUYECKUX 3a/1ad.

Vcnonb30BaTh CBOWCTBA TOUKU NIEpECeUSHHsI MEAMaH TPEYrolbHUKA (LIEHTpa Macc) B pelIeHUH 3a/1ay.

Bnagers moHsTHEM cpeiHEW JMHMM TPEYroJbHHKAa M TpamneluH, NPUMEHATh WX CBOWCTBA IpU
pelieHnn reomeTrpudeckux 3anad. McmombzoBaTh Teopemy Paneca M TeopeMy O MPONOPIMOHAIBHBIX
OTpe3Kax, MPUMEHSATh UX Ul PelIeHUs] MPAKTHUECKUX 3ajay.

Pacnio3naBaTh 1EeHTpaIbHO-CUMMETPUYHBIE (DUTYPHl U HKCIIOJIB30BATh HUX CBOMCTBA NpHU pPELICHUH
3azad.

Bnaneth TNOHATHMSAMH TOJOOMS TPEYroJbHHUKOB, KO3 QUIMEHTa M0J00Us, COOTBETCTBEHHBIX
3JIEMEHTOB MOJO0OHBIX TPEYTOJIbHUKOB. MIMeTh mpencTaBieHre o mpeoOpa3oBaHuu MOA00US U O MOTOOHBIX
¢urypax. [lonmp3oBaTbcs NpHU3HAKaMHM TMOAOOHS TPEYrOJbHUKOB MPU PELUICHUH TI'€OMETPUYECKUX 3a71ad.
Jloka3piBaTh W NOPHUMEHATH OTHOIICHHS MPONOPLUUOHAIBHOCTH B MPSIMOYTOJBHBIX TpPEYTOJbHHUKAX.
[IpumensTh MoA00HE B MPAKTUYECKUX 3a/1adax.



BBIBOIUTE U HCIIONB30BATh MpoCTeiIMe GOPMYIIBI IS TUIOMAAN TPEYTOJIbHUKA, IMapajuiejorpaMmma,
pomMba u Tpanenuu. BprauciaTh (pa3aMYHBIME - CHIOCOOAMH) IUIOMIAAL TPEYrOJIbHUKA | IUTOMIAIN
MHOTOYTOJBHBIX (GUTYp (MTOJNB3YSCh, TA€ HEOOXOAMMO, KabKYyJIATOpPOM). 3HATh OTHOIICHHWE IUIOMIAACH
Mo0OHBIX (DUTYp UM MPUMEHSATH MPU pElICHUH 3a7ad. [[pUMeHsTh MOJy4YeHHBIE YMEHHUS B MPAKTUYCCKUX
3agaydax.

[Tonb3oBatbes Teopemoit [Tudaropa mist pemeHns: reOMETPUYSCKUX U MPaKTUYecKuX 3anaad. CTpouTh
MaTEMaTHYECKYI0 MOJCIb B NPAKTHYECKHX 33Ja4aX, CaMOCTOSTENBHO JeNlaTh 4YepTéX W HaXOIWTh
COOTBETCTBYIOIIHE JJINHBI.

Bnanerh TOHSATHEM BIHMCAHHOTO W IEHTPAIBHOTO YIJa, yrja MEXKAYy KacaTelbHOW W XOpPJIOW,
OIMCAaHHOM M BIIMCAHHON OKPYXHOCTH TPEYTOJIbHUKA M YETHIPEXYTONIbHUKA, IPUMEHSITh UX CBOMCTBA NpU
peleHUH 3ajay.

[IpuMeHSITh TMOJIyYCHHBIC 3HAHUS HA TMPAKTUKE — CTPOUTh MAaTEMaTHYECKHE MOJETH JUIsl 3aj1ad
peaIbHOM JKU3HH U TTPOBOJAUTH COOTBETCTBYIOIINE BEIYUCIICHUS C IPUMEHEHHEM TOI00MS U TPUTOHOMETPHH
(OIB3YsICh, T/Ie HEOOXOIUMO, KAITBKYIISITOPOM).

K koHIy 00yueHus B 9 kij1acce o0yyaromuncs MOIy4UT CIEAYIOIINE PeAMETHbIE pe3yIbTaThl:

3HaTh TPUTOHOMETPUYECKHE (PYHKIMH OCTPBHIX YIJIOB, YMETh HAaXOJHUThb C MX MOMOILBIO pa3IHyHbIE
3JIEMEHTBI IPSAMOYTOJIBHOTO TPEYrojbHHUKa («pEeLleHHe MPsIMOYroibHBIX TPEYroJbHUKOBY»). Haxomuts (c
MOMOILBIO KaJbKYJISATOPA) IJIMHBI U YIJIbI U1 HETaOIUYHbIX 3HAYECHUH.

[Tonmp3oBatbess (hopMyiaamMu TPHBEICHUS W OCHOBHBIM TPUTOHOMETPUYECKHM TOXIECTBOM IS
HAax0KJICHUs COOTHOILEHUI MEXIy TPUTOHOMETPUYECKUMU BEJIMYMHAMU.

JIoKa3bIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, IPUMEHATHh UX JUI1 HAXOXKICHUS Pa3IM4HbBIX
3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTrOJIbHUKOBY), IPU PELIEHUU TeoMeTprudeckux 3aaad. [lpumenars
IIOJIyYE€HHBIE 3HAHMS IIPU PEIICHUN ITPAKTUYECKUX 3a1ad.

[IpuMeHATh TPUTOHOMETPUIO B 3aJadyax HAa HAaxXOXKICHHWE IUIOLIAJM, BBIBOOUTh M  BIALCTbH
TPUTOHOMETPUUYECKUMH (popMynaMu AJs IUIOLIAAM TPEYrojbHHUKA, MapajuieiorpaMma, pomoa, Tpanelnuu,
BBIBOJMTH U MMPUMEHATH popMyity ['epoHa u popmyity JUis IUIOIIAIH BBITYKIOTO YEThIPEXYTrOJIbHUKA.

Nmets npeacraBieHne 0 rOMOTETHH, IPUMEHATH B IPAKTUYECKUX CUTYaLUsAX.

Hcnons3oBats Teopemsl UeBsl 1 MeHenas Ipu pelICHUH 3a/1a4.

Hcnonp30BaTh T€OpeMbl O BIMCAHHBIX YIUIaX, YIJIax MEXIy XopAaMH (CEKYIIMMH) U yIie MEXIy
KacaTeJIbHOW M XOPIOM IPU PEIICHHH TeOMETPUYECKUX 3ajad. Jloka3plBaTh M INPUMEHATH TEOPEMBI O
IIPOU3BEICHUH OTPE3KOB XOP/, O IIPOU3BEIECHNUN OTPE3KOB CEKYIIUX, O KBaAPATE KaCaTCIbHOM.

Brnanets moHSATHEM KOOpAMHAT Ha IIOCKOCTH, pabOTaTh C YpaBHEHHEM MPSIMON Ha IUIOCKOCTH.
Brnanets noHATHAMH YTi0BOro ko3 duimenta u cBoOOIHOTO YieHa, TOHUMATh UX T€OMETPUYECKUNA CMBICI
U CBA3b YIJIOBOro Ko3(duimeHTa ¢ BO3pacTaHMEM M YOBbIBAaHHEM JIMHEHHOW (YHKUMHU. YMEThb pellaTh
METOAOM KOOpAWHAT 3aJayd, CBA3aHHBIC C MAPALICIBLHOCTBIO M IEPIEHIUKYIAPHOCTBIO MPSAMBIX,
IIEPECEUECHUEM NPSIMBIX, HAXOXKICHUEM TOUEK IIEPECECUECHUS.

BbIBOIUTE M BIIaIeTh ypaBHEHUEM OKPYKHOCTH. VCImonb30BaTh METOJ KOOPJAMHAT JUISl HAXOKIACHUS
nepeceyeHnii OKpy>KHOCTeH U MpsAMbIX. Bianets ¢popMynaMu paccTOsSHUS OT TOYKH JI0 MPSMOM, MIIOIaan
napajuieiorpaMma B KOOpAMHATaXx, HMETh IOHATHE OO0 opueHTHpoBaHHOW momaau. [lonb3oBarbes
METOAOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHATH €T0 IIPU PELIEHUN F€OMETPUYECKUX U IIPAKTUUECKUX 3a]1a4.
IIpuMeHATH METOJ KOOPAUHAT B IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3aadax.

Biiagets noHATHEM BEKTOpa. YMETh CKIIAbIBATh U BBIUUTATH BEKTOPBI, YMHOXKATh HA YUCIIO, BJIAJIETh
[IpaBUJIaMU TPEYIrOJbHUKA W IapajuieaorpamMma. Bragers NpakTUYECKUMU WHTEPIPETALMAMU BEKTOPOB.
VYBEpeHHO TOJIb30BaThCA KOOPAWHATAMHM BEKTOpA. BilageTre CI0KEHWMEM M BBIYUTAHHEM BEKTOPOB,
YMHO>KEHHEM BEKTOpa Ha YHUCIIO B KOOPJANHATAX.



Nwmets npencraieHue o 6asuce (Ha miockoctr). PackimaasiBaTh BEKTOPHI 10 0asucy. PackiaasiBaTh
BEKTOPBI CHJI C TIOMOIIBIO MMPOCIIUPOBAHHS U TPUTOHOMETPHUIECKUX COOTHOMICHUH. [IpMeHsTh moTydeHHbIE
3HaHUS B MPOCTEHINTNX (PU3NICCKUX 3aadaX.

BJIa[[eTb IMOHATUCM CKAJIAPHOI'O NPOU3BCACHHA BCKTOPOB, IOHUMATL CIo FCOMeTpI/I‘-IeCKI/Iﬁ CMBICII U
YBCPCHHO IIOJB30BATHECA C€Ir0 BBIPAXKCHHUEM B JACKAPTOBLIX KOOpAWHATAX. 3HaTL III/ICTpI/I6YTI/IBHOCTb
CKaJSIPHOTO TMPOWM3BEIACHUS W €ro CBsI3b C IMpoeHupoBaHHEM. [IpUMEHSATh CKaISIpHOE MPOU3BEICHUE
BEKTOPOB JUIsl HAXOXKICHUS JUIMH M YIIIOB. Pemiate reoMeTpuyecKkue 3aJadyd ¢ MOMOIIBI0 CKAJISIPHOTO
npou3BeicHUs. VIcronp30BaTh CKaIsIpHOE TPOHM3BEACHUE BEKTOPOB B alreOpandecKux M (DU3HMYECKHX
3aavax.

BrnaneTs MOHATUSMY NIPAaBUIBHOTO MHOTOYTOJILHUKA, JUTMHBI OKPY)KHOCTH, JUIMHBI JIyTH OKPY>KHOCTH
Y paJaHHON MEpBI yIJia, BEIYUCIATH IUIOMAAb Kpyra u ero 4acreil. [lonumats cmbici yrcna w. [IpuMeHsTh
IMOJIYYCHHBIC YMCHUS NPU PCUICHHUUN MPAKTUYCCKUX 3ajay. 3HaThL HCTOPUYCCKUC CBCACHUA 06 HN3MCPCHUU
JUTMHBI OKPY>KHOCTH U TUIOIIAIU KpyTa.

Nwmets mpencraBieHWe O MNpeoOpa3oBaHWM IUIOCKOCTH, O MABMKCHUAX. HaXoaWTh OCH, IICHTPHBI
cuMMeTpuu (Uryp, IEHTPH TOBOPOTA, HAXOJUTh KOMIIO3UIIUU MPOCTEUIINX TTpeoOpa3zoBanuid. [IpumeHsTs
JIBMDKEHUS TIOCKOCTH TIPU PEIICHUU TeOMETPUYCCKHX 3a/1a4.

[TpuMeHsTh TONYYCHHBIC 3HAHWS HA MPAKTUKE — CTPOUTh MATEMAaTHYECKUE MOJCIH IS 3alad
peambHOM JKM3HM W TPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHHS C MNPUMEHEHHEM T[OA00OHuS U
TPUTOHOMETPHUYECKUX (QYHKIUH (TI0JIB3YSCh, TJIe HEOOXOIUMO, KAJIBKYJIATOPOM).

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmvecTBO yacos DJIeKTPOHHbIE
Ne HaumMeHoBaHue pa3esioB U TeM (wnbpoBbIE)
n/l | mporpamMMabl Bcero = KourtpoJnnbie | [IpakTnyecku
porp 06 poi ¢ pﬁa cexne o0pa3oBaTejbHbIE
padoThI paGoTbI pecypebt
Hauana reomerpuu. IIpocreiimue
reoMeTpuyYecKue PUrypsl U UX bu6imoreka [IOK

cBoiicTBa. M3mepenne 28 ! https://m.edsoo.ru/78c146¢4

TCOMCTPUUCCKUX BECJIMYUH

2 TpeyromHuici 19 ! Eﬁgﬁﬁiﬁiﬂﬁngc 146¢4

3 [TapannensHOoCTh. CyMMa YTIIOB 15 1 bubnuotexa [IOK
MHOT'OYTOJIbHUKA https://m.edsoo.ru/78c146¢c4

4 [IpssMOYTOJIBHEIE TPEYTOJIBHUKU 7 bubmorexa [IOK
https://m.edsoo.ru/78c146¢c4

5 I'eomeTpryeckue HepaBeHCTBA 5 1 bubmorexa [IOK

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

OxpyxHocTb. ['eomMeTprueckue
6 MecTta Touek. [locTpoenus ¢ 18 1
MTOMOUIBIO IIUPKYJIS U INHEHKHU

butmmoreka [IOK
https://m.edsoo.ru/78c146c4

[ToBTOpenwue, 0600MICHNE, 10 1 bu6nmoreka IJOK
cucTeMaTH3aIMs 3HAHUNI https://m.edsoo.ru/78c146c4

OBLIEE KOJIMYECTBO YACOB I10
[NPOIT'PAMME

7

102 6 0




8 KJIACC

KoanuecTBO 4yacoB DJIeKTPOHHBIE
Ne HaumenoBanme pasaesoB u (wndpoBbIe)
n/m | TeM NpPorpaMmbl Bceero Kontpoabubie  IIpakTnyeckue 06pazoBaTENBHBIE
padoTsI padoTsI pecype
. bu6mmoreka IJOK
! Herpipexyrombmku 22 I https://m.edsoo.ru/a5cb98eb
bubmuoreka LIOK
2 Tonobue 16 I https://m.edsoo.ru/a5cb98eb
bubmuoreka IIOK
3 TInomane 16 I https://m.edsoo.ru/a5cb98eb
4 Teopema ITudaropa n Hagana 13 1 bubmmoreka [JOK
TPUTOHOMETPHH https://m.edsoo.ru/a5cb98eb
5 VYTIIBI ¥ 9eTHIPEXYTOBHUKH, 20 1 bubmmorexa [IOK
CBSI3aHHBIE C OKPY>KHOCTBIO https://m.edsoo.ru/aScb98eb
6 [ToBTOpeHme, 0600IMICHHE, 10 1 bu6mmoreka IJOK
CHCTeMaTH3als 3HAHUH https://m.edsoo.ru/a5cb98eb
OBUIEE KOJIMYECTBO YACOB 102 6 0
1O [TIPOT'PAMME
9 KJIACC
N H KoumnuecTBO 4yacos DJIeKTPOHHbIE
° anMeHOBaHMe Pa3IesioB (dpoBbie)
n/o | W TeM NporpamMmbl Bcero Kourpoabhsbie | IIpakTuyeckue 06pA3OBATELHBIE
padoThbl padoThbl pecype
bubmmoreka [IOK
I Pewenne tpeyronphikon 22 ! https://m.edscl)_E).ru/ddddeZ30
bubmoreka [JOK
2 Tonobue tpeyrombrnuios 12 ! https://m.edscl)_E).ru/ddddeZ30
bubmuoreka IIOK
3 | Merox xoopanHat 10 ! https://m.edsoo.ru/dddde230
bubmuoreka IIOK
4 Bexrope! 20 1 https://m.edsoo.ru/dddde230
5 JnmiHa OKpY)KHOCTH U 16 1 Bubnuoreka [IOK
TUTIOMIAJTh Kpyra https://m.edsoo.ru/dddde230
bubmoreka IJOK
6 ABIOKCHM IIOCKOCTH 10 https://m.edsoo.ru/dddde230
7 [ToBTOpenwue, o6o0IIeHNE, D 1 Bu6nuoreka IJOK
cHCTeMaTH3aIs 3HAHUH https://m.edsoo.ru/dddde230
OBUIEE KOJIMYECTBO YACOB 102 6 0
1O [TIPOT'PAMME

MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

7 KJIACC
Kon . .
DOBEDSEMOro IIpoBepsiemMble NpeAMeTHbIE Pe3yJbTATHI 0CBOEHHUS] 0CHOBHON 00pa30BaTe/IbHOM MPOrpaMMbl
posep OCHOBHOI0 00111er0 00pa3oBaHusi
pe3yJabTara
6 I'eomerpus
61 Pacno3HaBaTh M3y4YeHHbBIE T'€OMETPUUYECKHE (UTYPBHI, ONPENENATh MX B3aUMHOE PaCIOJIOKEHHE,

n300pakaTh T'€OMETPUYECKHE (UIyphbl, BBIIOJIHITH YEPTEXKH 10 YCIOBHMIO 3aaaud. M3mepsrsb




JIMHCHHBIC U YIJIOBBIC BCJIMYMUHBI. Pemate 3aa4U Ha BbIYMCJICHHUC AJIMH OTPC3KOB U BCJIUYHMH YIJIOB

ﬂeHaTB I‘py6yIO OLICHKY JINHCHHBIX U YTJIOBBIX BCJIMYWUH MMPEAMCTOB B peaJ’[BHOﬁ JKHU3HU, pasMCPOB

6.2 HIPUPOJHBIX 00BEKTOB. Pa3nnyars pa3mMepsl 3TUX 0OOBEKTOB 10 HOPSAKY BETHIHHBI
6.3 CTpouTh 4epTeKH K TeOMETPUUECKUM 3aJauam
6.4 [lonb30BaThCs MpU3HAKaMU paBEHCTBA TPEYTOJBHUKOB, MCIIOJIB30BaTh INPU3HAKW M CBOMCTBa
PaBHOOEIPEHHBIX TPEYTOJIbHUKOB IIPU PEIICHUHU 33134
6.5 [IpoBoANTD JOTHUECKUE PACCYXACHHUS C HCIIOJIb30BAHUEM I€OMETPUUECKUX TEOPEM
6.6 HOHB30.1.33TL(E'$I MpU3HAKaMH DPABEHCTBA INPSMOYTOJIBHBIX TPEYroJbHUKOB, CBOMCTBOM MeEIUaHBbI,
IPOBENEHHON K TMIIOTEHY3€ IPSMOYTOJIbHOTIO TPEYTOJIbHUKA, B PEIICHUH T€OMETPUUECKUX 33134
OnpenensiTh NMapajuIeIbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpPBIE 00pa3yeT ¢ HHUMH CEKyIIasl.
6.7 Onpeaenars mapauieIbHOCTh MPSAMBIX ¢ TIOMOIIBIO PaBEHCTBA PACCTOSHUHN OT TOYEK OIHOM MPSIMOM
JI0 TOYEK APYTOU IpsIMOU
6.8 PemaTs 3amaun Ha KieTyaToi Oymare
[IpoBOaUTH BEIYMCIECHUSI U HAXOIUTh YHUCJIOBBIC U OYKBEHHbIE 3HAUEHUS YITIOB B F€OMETPHUUCCKUX
6.9 3a/la4ax C MCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTrOJbHUKOB M MHOTOYI'OJBHUKOB, CBOICTB YTJIOB,
00pa30BaHHBIX MPH MEPECEYCHUH ABYX MapajUIeNbHBIX MPSMBIX ceKyllel. PemaTe mpakTuueckue
3aJa4u Ha HAXOXIECHHUE YIJIOB
6.10 Brnanets TMOHATHEM TEOMETPHYECKOrO MECTa TOUEK. YMeTb omnpenesnsaTb OUCCEKTpHCY yIyla U
CepeAMHHBII NEePIEHANKYISIP K OTPE3KY KaK T€OMETPUIECKUE MECTa TOUEK
6.11 DopMynTUpOBaTh ONpEIENCHUS OKPYKHOCTH M Kpyra, XOpAbl M AuaMeTpa OKPY)KHOCTH,
) M0JIb30BaThCA UX CBOMCTBAMHU. ¥ METh IPUMEHATH 3TH CBOMCTBA MPU PEUIEHUHU 3aa4
Bnamers moHSATHEM ONMCAHHOM OKOJIO TPEYTOJIbHHKA OKPY>KHOCTH, YMETh HAaXOAWTH €€ LIEHTP.
6.12 [Tonp3oBaThCst PakTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYrOJNbHUKA TEPECEKAIOTCs] B OAHOM
TOYKE, U O TOM, YTO CEPEIMHHBIC MEPIEHANUKYISIPbl K CTOPOHAM TPEYrojbHUKA MEPEeceKaroTcs B
OJITHOM TOUKe
6.13 Brnanets MOHATHEM KacaTeJ'II:HOI\/'.I‘ K OKPY>KHOCTH, I10JIb30BAaThCSl TEOPEMOM O MEPIEHIUKYISIPHOCTH
KacaTeJIbHOH U pajauyca, IpOBeIEHHOTO K TOUKE KacaHUs
6.14 [lonp30BaThCsi MPOCTEHIIMMH T€OMETPUYECKUMH HEPaBEHCTBAMM, IIOHUMATh HMX MNPAKTUUYECKUI
CMBICT
6.15 IIpoBOANTH OCHOBHBIE T€OMETPHUUECKHE TOCTPOEHHSI C MTOMOIIBIO IUPKYJIS U IMHEHKHU
8 KUIIACC
Kon . x
BRI IIpoBepsieMble nIpeagMeTHBIE Pe3y/IbTAThl 0CBOCHHSI OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl
AT OCHOBHOTI0 00111er0 00pa3oBaHusl
6 I'eomeTpus
6.1 PacrniozHaBaTh OCHOBHBIE BHBI YETHIPEXYTOJBHUKOB, X 3JIEMEHTHI, MI0JIb30BATHCS UX CBOHCTBAMHU
IIPU PEIIEHUH T€OMETPHUYECKUX 3a1a4
6.2 [IprMeHsTh CBONCTBA TOUKH MEPECEUCHNS MEIMaH TPEYrobHUKA (LIEHTPa Macc) B PeIICHUH 3a/1a4
Brnaners moHsiTHEM cpelHEH JIMHUM TPEYroJbHUKA W TpaleluH, NPUMEHSATh UX CBOWCTBA NIpPHU
6.3 peuieHuu reomeTpuueckux 3agad. [lomb3oBaThcs  Teopemoit dameca U Teopemoil o
MIPOIOPIIMOHATBHBIX OTPE3Kax, MPUMEHSITh UX JUISI peIIEHUs MPAKTUYECKHUX 33124
6.4 [IpuMeHATh TPU3HAKH MOA00HS TPEYTONBHUKOB B PEIICHUH T€OMETPUIECKIX 3a7a4
[lonw3oBatecst Teopemoit [ludaropa msi peleHus TEOMETPUYECKUX M MPAaKTHUECKUX 3azad.
6.5 CtpouTh MaTeMaTHYECKYI0 MOJEIh B MPAKTHYECCKUX 3a7adax, CAMOCTOSITEILHO JeNaTh YePTEX U
HaXOJUTh COOTBETCTBYIOLIHNE JUIMHEI
6.6 Bragets moHsATHAME CHHYyCa, KOCHHYCa M TAaHT€HCAa OCTPOTO yria MPSAMOYTOJIbHOTO TPEYTrOJIbHHKA.
[Tonp30BaThCs STUMHU TOHITHUSAMH IS PELICHUS IPAKTUIECKUX 3a1a4
Boruucnate (pa3iMuHBIMH CIIOCOO0AaMHM) IUIOMIAAb TPEYroJbHUKA W IUIOMIAAW MHOTOYTOJBHBIX
6.7 ¢uryp (monp3ysich, TAe HEOOXOAMMO, KaJIbKYISTOpoM). IIpUMEHSTh NONyYeHHblE yMEHHS B
MPAKTHYECKUX 3a/1a9ax
Brnagers mMOHATHSAMH BOFCAaHHOTO M IIEHTPAJBHOTO YTJIA, MCIOIH30BATh TEOPEMBI O BIMCAHHBIX
6.8 yriax, yriax MexIy XopJaamu (CeKyIIHMH) M YIie MeXIy KacaTeIbHOW W XOpAOH MpU pereHuH

TreOMCTPUICCKUX 3ada4




BJ'IaI[CTB IIOHATHEM  OIIMCAHHOT'O IleTI:IpéXYl"OJ'IbHI/IKa, OPUMCHSATH CBOICTBAa OIMCAHHOI'O

6.9 N
YeTHIPEXYTOIBPHIKA IPU PEIICHNH 3a7a4

[IpuMeHaTh MONy4YeHHBIE 3HAHUS Ha IMPAKTHKE — CTPOUTh MAaTEMAaTHYECKHE MOJIENH JJS 3a/adu
6.10 peaNbHOM KU3HU W TIPOBOJIUTH COOTBETCTBYIOIIWE BBIYHCICHHUS C TPUMEHEHHEM MOJ00UIH
TPUTOHOMETPHUH (TI0JIB3YSCh, TJIe HEOOXOIUMO, KaIbKYISTOPOM)

9 KIIACC
Kon . .
DOBEDSEMOro IIpoBepsiemMble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl
poBep OCHOBHOTO 00111eT0 00pa30BaHUsI
pe3yJbTaTa
6 T'eometpus

3HAaTh TPUTOHOMETpPUYECKHE (YHKIIMH OCTPBHIX YTJIOB, HAaXOJUTh C WX IOMOIIBIO pa3INIHBIC
6.1 AIIEMEHTHl TPSIMOYTOJIBFHOTO TPEYTONBbHHUKA («PEIIeHHWEe TPSIMOYTONBHBIX TPEYTOJBHUKOBY).
HaxoauTh (C MOMOIIBIO KaTbKYJISATOPA) JUIMHBL U YIIIbI JJIsl HETAOJTUYHBIX 3HAYCHUH

ITonp30BaThCS (pOpMyj'IaMI/I MMpUBEACHNA U OCHOBHBIM TPUTOHOMCTPUUCCKUM TOXICCTBOM JJIs

6.2 HaXO0KJCHUSI COOTHOIICHUN MEXAY TPUTOHOMETPUUCCKUMHU BETUUUMHAMHU
63 Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB JJIs HAXOXKACHHUS PAa3IUYHBIX JJIEMEHTOB
) TPEYTONbHHKA («PEIICHNE TPEYTOIBLHIUKOBY), TPAMEHATh UX MIPH PEIICHUH TeOMETPUIECKIX 33129
Brnagers moHsATHSAME TpeoOpa3oBaHMs MO00Ms, COOTBETCTBEHHBIX 3JIEMCHTOB MOJOOHBIX (UTYD.
6.4 ITomp30BaThCs CBOKWCTBAMH MOIOOUS TIPOU3BOIBHBIX (PUTYP, YMETh BBIUUCIATH JIUHBI M HAXOAHUTH
’ yrael 'y monoOHbIX ¢uryp. llpumeHsTs cBoiicTBa momoOus B MPaKTUYECKHX 3aJadax. YMETh
MPUBOUTH MIPUMEPHI TIOJJOOHBIX (PUTYp B OKPYIKAIOIIEM MUPE
6.5 [Tonp30BaTHCS TEOPEMaMH O MPOU3BEICHUN OTPE3KOB XOPI, O MPOU3BEIACHUN OTPE3KOB CEKYIINX, O

KBaJpaTe KacaTelbHOU

[Tonp30BaThCSI BEKTOPaMH, MOHUMATh MX F€OMETPHUYECKUN M (PU3UUECKUI CMBICI, TIPUMEHSTh HX B
6.6 PELICHUN TeOMETPUYECKUX U (U3NUECKUX 3anad. [IpuMeHsTh cKalsipHOE MPOU3BEIACHUE BEKTOPOB
JUTsl HAXOXKICHUS ITMH U YTJIOB
ITonp30BaTECsA METOAOM KOOPAMHAT Ha MJIOCKOCTH, IPUMEHSATH €r0 B PEIIEHUH T€OMETPUUECKUX U
MIPAKTUYECKUX 3a/1a4

6.7

Bragere NOHATHSAMH TNPaBWIBHOTO MHOTOYIOJBHWKA, [UIMHBI OKPYKHOCTH, MJUHBI JIyTH
6.8 OKPY>KHOCTH U paJJUaHHOU MEpHI yIJIa, YMETh BBIUYMCIISTH IUIOIIAb KpyTa U ero yacteil. [IpuMensrs
MIOJIyYCHHbIE YMEHMS B IPAKTUYECKUX 33]1a4aX

HaxomuTh ocu mim UEHTPBI CHMMETPUH (PUTYD, TPUMEHSTh ABMKEHHS TUIOCKOCTH B MPOCTEHIINX
ciay4asx

6.9

[IpumeHsTh MONMydeHHbIE 3HAHHWS Ha NPAKTUKE — CTPOUTh MaTeMaTHYECKHUE MOJENU Ui 3aj1ad
6.10 peaNbHON KM3HHM W TPOBOAUTH COOTBETCTBYIOIIME BBIYUCICHUS C INPUMEHEHHEM MOI00USH
TPUTOHOMETPUIECKUX PYHKIHUH (TI0IB3YSCh, TJIe HEOOX0AUMO, KATBKYISITOPOM)

MMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Koa | IlpoBepsieMblii 3JIeMeHT co/iep:KaHUs
6 | I'eomerpus
Havanenele monsTus reomerpuu. Touka, mpsMas, OTpe3oK, Jyd. Yroia. Buasl yrnos. BeprukanbHble u
6.1 | cmexHsie yruel. buccektpuca yrna. Jlomanasi, MHOrOyroibpHHK. [lapamienpbHOCTh W MEPHEHIUKYIAPHOCTH
MPSIMBIX
6.2 Cummerpuunble Gurypsl. OCHOBHBIE CBOMCTBA OCEBOI CHMMeETpUH. [IpUMepbl CHMMETPHUH B OKPYXKArOIeM
MHUpe
63 OCI{OBHBIG MOCTPOCHUS C MOMOIIBIO IIUPKYJIS U JIMHeWku. TpeyroiapHUK. BeicoTa, Menuana, OHCCEKTpHUca, UX
CBOICTBa
6.4 | PaBHOOenpeHHBIH M PaBHOCTOPOHHHUN TPEYTronbHUKU. HepaBeHCTBO TpeyroabHHUKa
6.5 | CpoiicTBa 1 MPU3HAKU PaBHOOEIPEHHOTO TpeyroyibHuKa. [Ipu3Haku paBeHCTBa TPEYroJbHUKOB
6.6 | CpoiicTBa M IPU3HAKH MAPAJUIETHHBIX MPSAMBIX. CyMMa YTJIOB TPEYroJbHUKA. BHeNTHNe yTiIbl TpEyTroIbHUKA




[IpssmoyronbHBI  TpeyroapHUK. CBOWCTBO MeEAMaHbl NPSIMOYIOJBHOTO TPEYrOJbHUKA, NPOBEAEHHOH K

6.7 | runotenyse. IIpu3HaKu paBeHCTBA MPSIMOYIOJIbHBIX TPEYTrOJIbHUKOB. [IpsIMOYTONbHBINA TPEYTOIBHUK C YTIIOM B
30°
6.8 HepaBeHcTBa B reoMeTpuH: HEPAaBEHCTBO TPEYTOJIBHNUKA, HEPABEHCTBO O JUIMHE JIOMAHOM, Teopema o 0oJbIeM
yriie ¥ OOJIbILIEH CTOPOHE TpeyronbHUKa. [lepneHanKynsp U HakJIOHHAS
6.9 I'eomerpuyeckoe MecTo Touek. buccexkTpuca yrima M cepeqUHHBIA MEPHEHAMKYISP K OTPE3Ky Kak
FeOMETPUUYECKUE MECTA TOUEK
6.10 OKpyXHOCTb U KpYT, XOpJa M JuaMeTp, UX CBOMCTBa. B3ammHOe pacnonoxeHune OKpy>KHOCTH M TIPSIMOH.
KacarenbHas u cexkyiast K OKpyXKHOCTH
6.11 OxpyXHOCTb, BICaHHas B yroJyl. BnucanHas u onucaHHast OKPYKHOCTH TPEYTOJIbHHUKA
8 KVIACC
Kox | IlpoBepsieMblii 3JieMEHT COAePKRAHUS
6 | TI'eomerpus
6.1 | YerslpéxyronpHuku. [lapamnenorpamMm, ero npu3Haku 1 CBOMCTBa
6.2 | IIpsaMoyrosbHHUK, pOMO, KBaApaT, NX IPU3HAKH U CBOHCTBA
6.3 | Tpamenusi, paBHOOOKas Tpareius, e€ CBOCTBa U Mpu3HaKku. [IpsMoyroapHast Tparenus
6.4 Meroa ynBoenus menuansl. llenTpanbHas cummerpus. Teopema Daneca U TeopeMa 0 MPONOPLIUOHATBHBIX
OTpe3Kax
6.5 | CpenHue TUHUM TpeyroibHUKA U Tpamneiuu. LleHTp Macc TpeyroibHuKa
6.6 [lomobue tpeyronpHUKOB, Koddduiment momodus. I[Ipm3Hakn momobus TpeyronbHUKOB. llpuMeHeHwe
MO00USI ITPH PEHICHUH MPAKTUIECKUX 33134
6.7 | ®opmyIibl 1Jis TIOLIAN TPEYToJIbHHUKA, TapajuieiorpaMma, poMoa 1 Tpaneun
6.8 | Caoiicta miormaneit reomerpudeckux puryp. OTHOIIEHHE TUIOMIa el TOA00HBIX GUTYD
6.9 | Beruucnenue miomaneil TpeyroJbHUKOB 1 MHOTOYT'OJIbHUKOB Ha KJI€T4aTON Oymare
6.10 Teopema Iludaropa. [Ipumenenne Teopemsl lludaropa nmpu penieHnn NpakTHIECKUX 33124
6.11 CuHyc, KOCHHYC, TaHT€HC OCTPOrO yIjla MPsIMOYI'OJBHOTO TpeyrojbHUKa. OCHOBHOE TPHUTOHOMETPUYECKOE
) ToxecTBo. Tpuronomerpuyeckue Gpynkumu yrios B 30°, 45° u 60°
6.12 | BrimcaHHbI€ M LEHTPAJIbHBIE YIJIbI, YOl MEXy KacaTelbHOW U XOPAOH. YTIIbl MEXIY XOPAaMHU U CEKYIIUMHU
6.13 BrnucaHHBIE U ONIHCAHHBIC Y€THIPEXYTOIHHUKH
6.14 BsaumHoe pacnonokenne IByXx OkpykHocTeil. Kacanme oxpykHocteil. OOmume KacaTelbHbIE K JBYM
OKPY>KHOCTSIM
9 KUIACC
Kox | IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
6 | I'eomerpus
6.1 Cunyc, kocuHyc, TaHreHc yrinoB oT 0 mo 180°. OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIAECTBO. DOPMYIbI
MIpUBEIEHUS
6.2 Pemenne TtpeyronbHukoB. TeopemMa KOCHHYCOB M TeOpeMa CHHYCOB. PelleHHe NpakTHYecKuX 3afad C
WCIIOJIb30BaHNEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB
6.3 | IIpeoOpa3oBanue mopoous. [10001e COOTBETCTBEHHBIX JJIEMEHTOB
6.4 Teopema o NPOH3BEICHUH OTPE3KOB XOP/1, TEOPEMBI O IIPOU3BE/ICHUH OTPE3KOB CEKYIX, TEOPEMa O KBajIpate
KacaTelnbHOI
BexTop, nnmmHa (MOIynb) BEKTOpa, COHANPABICHHBIE BEKTOPHI, MPOTHUBOIOIOXKHO HAIpPaBIECHHBIE BEKTOPHI,
6.5 | KOIJTMHEapHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMEpAIMH HaJ BEeKTOopamH. Pa3nokeHne BEKTOpa Mo JBYM
HEKOJJIMHEAPHBIM BEKTOpaM
6.6 | Koopnunatsl BekTopa. CKaisipHOE POU3BEACHNUE BEKTOPOB, IPUMEHEHHE JJIsl HAXOXKICHHS JAJIMH U YTII0B
6.7 JlexapToBBI KOOPAMHATHI HAa TUIOCKOCTH. YPaBHEHHSA NPSIMON M OKPYXHOCTH B KOOpJMHATAaX, MEpecedeHre
OKPY>KHOCTEH U IpsAMBIX. MeToJ1 KOOpAMHAT U €ro IPUMEHEHHE
6.8 | IlpaBunabHBIE MHOTOYTOJIBHUKU
6.9 | JlnunHa okpyxHOCTH. ['pagycHas v pajuaHHasi Mepa yria, BBIYACICHUE JJIUH IyT OKPY>KHOCTEH
6.10 Ilmomramp Kpyra, CEKTOpa, CErMEHTA




JIBIKEHHS TUIOCKOCTH W BHYTPEHHHE CHMMeETpuH (uryp (dnmemeHTapHble mpencTtaBieHus). [lapanenbHbiit

6.11
nepenoc. [ToBopot




ITPOBEPAEMBIE HA OI'D 110 MATEMATHKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMBI OCHOBHOI'O OBIIIETO
OBPA3OBAHUA

Kon
MPoBEPSIEMOro
TpeOoBaAHMS

IIpoBepsieMble TPeOOBaHUA K NPEAMETHBIM pe3yJibTaTaM OCBOEHHUSI OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbI OCHOBHOTO 00111ero oopa3oBaHus Ha ocHoBe ®PI'OC

YMeHne omnepupoBaTh MOHSATHUSMHU: MHOXKECTBO, MOAMHOXKECTBO, OINEpallid HaJ MHOXKECTBAMU,
YMEHHE ONepUPOBaTh MOHATHSAMH: Tpad, CBSI3HBIA Tpad, NEepeBO, IHKI, NPUMEHSATh HX MpH
pelIeHnn 3a1av; YMEHHE HWCIOJIh30BaTh TpadudecKkoe MPEeaCTaBICHHE MHOMKECTB ISl OIHCAHUS
PCAIBHBIX TPOIIECCOB M SBJICHHUIA, IPY PEIICHUH 33]a4 U3 APYTrUX YISOHBIX MIPEIMETOB

YMeHue OIICpUPOBATh MOHATHUAMHU: OHNPCACICHUC, aKCHOMa, TCOpEMaA, NOKA3aTCIbCTBO, YMCHHUC
pacrno3dHaBaTb HWCTHUHHBIC W JIOKHBIC BBICKA3bIBAHUA, NPHUBOAWUTL HNPHUMCPbBI U KOHTPIPUMEPHI,
CTPOUTH BBICKA3bIBAHUA U OTPHUIIAHUA BBICKA3bIBAaHUM

YMeHue onepupoBaTh MOHATHAMH: HAaTypaJbHOE YHCIO, IPOCTOE U COCTABHOE YHCIIO, NENHMOCTb
HATYpPAJIbHBIX YHCEI, IPU3HAKU AEIMMOCTH, 1I€JI0€ YHCII0, MOLYJIb YHCIIa, OOBIKHOBEHHAs IpOOb U
JeCcATUYHAsT ApoOb, CTAaHAAPTHBIH BUJA YHWCIA, PAUOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHCIIO,
apupMeTHYECKUN KBaJpaTHBI KOpEHb, YMEHUE BBHIMOIHATH JACHCTBUS C YHCIaMH, CPaBHUBATH W
YHOPSIOYHUBATE YUCIIA, IPEICTABIATE YUCIIa HA KOOPAUHATHON MPsAMOM, OKPYTJIATE YUCIIA; YMEHHE
JIeNaTh IPUKHIKY U OLIEHKY pe3yNbTaTa BEIYUCICHUI

YMeHue onepupoBaTh NOHATHAMU: CTENIEHb C LEJIBIM MOKa3aTeaeM, apuMEeTHIECKUN KBaIpaTHBII
KOpeHb, MHOTOWIEH, anreOpandeckasi ApoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATYypalbHOM
CTeTeHH OOJbIle eUHUIBI; YMEHHE BBIMOJIHSITH Pacu€Thl 0 GopMyliaM, Mpeodpa3oBaHusl LENbIX,
IpOOHO-pAallMOHANIBHBIX BBIPQKEHUH W BBIPAKCHUH C KOPHSIMH, Pa3iIOKEHHE MHOTOWIEHa Ha
MHOXHTENHM, B TOM YHCJIE C UCIOIB30BaHuEM (POpMYI pa3HOCTH KBaJIpaTOB W KBaJApara CyMMBI
pasHoOCTH

VYMeHHe omnepupoBaTh IMOHATHUSMH: YHUCIOBOE PAaBEHCTBO, YPAaBHEHHE C OJHOW IEPEMEHHOM,
YHUCIIOBOE€ HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOW; YMEHHE pellaTh JTUHEWHBIE W KBaJpaTHBIC
ypaBHEHUs, JpOOHO-pallOHAIBHBIE YPAaBHEHUS! C OJHOH MEPEMEHHOM, CHCTEMbl ABYX JMHEHHBIX
YpaBHECHUH, JHMHEHHbIE HEPaBEHCTBA M WX CHCTEMbI, KBaJpaTHbIE W JPOOHO-pallMOHAIBHBIC
HEPAaBEHCTBA C OJHOM IIEPEMEHHOM, B TOM YHWCIE NPU PELICHUU 331ad U3 APYIUX IPEAMETOB U
MPAKTUYECKUX 337a4; YMEHHE UCIIOJIB30BaTh KOOPAHHATHYIO MPSMYIO M KOOPANHATHYIO TIOCKOCTh
JUTSE U300paKeHUs! pellicHHH YpaBHEHH, HEPABEHCTB U CHCTEM

YMeHre onepupoBaTh HOHATHAMH: (QYHKOMS, Tpapuk (QyHKIMH, HYyTd (QYHKIUH, TPOMEXYTKH
3HAKOIMOCTOSHCTBA, TPOMEKYTKH BO3PACTAaHUS, YObIBaHUS, HAMOOIbIIEE U HAUMEHBIIIEE 3HAUYCHHS
(GYHKIIUKM;, YMEHHE ONEPHPOBATh MOHITUSMHE: MPsMas MPOHOPIHUOHATBHOCTD, TUHEHHAsT QYHKIHS,
KBa/IpaTuuHas (GyHKIUs, oOpaTHas MPONOPLIHOHAIBHOCTD, apadoia, rurnepooia; yMeHne CTPOUTh
rpa¢pukd  QYHKIWH, WCHONB30BaTh Tpaduku Ui OmpelesieHHs CBOHCTB IPOIECCOB |
3aBHCHMOCTEH, A1 pelleHus 3a1ad U3 JPYrux ydeOHbIX NPEIMETOB M PeabHOH KHU3HH; yMEHHE
BBIpaXaTh (hOpMyJIaMH 3aBHCUMOCTH MKy BEINYNHAMHI

YMeHue omnepupoBaTh IMOHATHSIMHU: IIOCJIEAOBATEIbHOCTh, apH(MeTHyecKas U TreoMeTphyecKas
NPOrpecCHH; yMEHHE MCIIOJIb30BaTh CBOWCTBA MOCIEAOBATEILHOCTEH, (DOPMYIIBI CyMMBI U OOLIETO
YJIeHa TPY PEUIeHUH 33724, B TOM YHCIIE 33]1a9 U3 APYTUX YIeOHBIX MPEIMETOB U PEATbHON YKU3HU

YMeHue pemath 3a7jadqd pa3HbIX TUMOB (B TOM 4YHCJE Ha MPOUEHTHI, OJW M YacTH, ABMKEHUE,
paboty, IeHy TOBapOB M CTOMMOCTH IOKYIIOK W YCIYT, HAJOTH, 33J]a4d W3 OOJIACTH YIpaBIICHUS
JUYHBIMH U CEMEHHBIMU (DMHAHCAMH); YMEHHUE COCTABIISITh BRIPAKEHUS, YPABHEHUSI, HEPABEHCTBA U
CUCTEMBI TI0 YCIOBHMIO 3aJadyd, HCCIEIOBAaTh IIOJYYEHHOE peEIIeHHe M  OLCHHUBATh
MPaBIONOJO00OHOCT MOITYYEHHBIX PE3YIBTATOB

YMeHne onepupoBaTh MOHATHSAMH: (GUrypa, TOYKa, OTPE30K, MpsMas, JIyd, JOMaHas, YTol,
MHOTOYT'OJIbHUK,  TPEYrONbHHK, PaBHOOCIPEHHBIH W  PaBHOCTOPOHHUI  TPEYTrONBbHUKH,
OpSAMOYTOJIBHBIA ~ TPEYrOJIbHUK,  MEAMaHa, OHCCEeKTpuca M BBICOTa  TPEYroJbHUKA,
YeThIPEXYTOJIBHUK, MapajlieIorpaMM, poMO, MPSIMOYTONbHUK, KBagpaT, Tpameuus; OKpPY>KHOCTB,
KpYT, KacaTelbHasi; 3HAaKOMCTBO C IIPOCTPAHCTBEHHBIMH (pUrypamu; yMeHHE periaTh 3aaqi, B TOM
yucie W3 IMOBCEAHEBHOW >KU3HHM, HAa HAXOXKICHHE T'€OMETPHUUYECKHX BEJIWYMH C TNPHUMEHEHHEM
M3yUYEHHBIX CBOMCTB (UTyp U haKkToB
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YMeHue onepupoBaTh MOHATHSIME: PaBEHCTBO (UTYD, PAaBEHCTBO TPEYTOJIBHHUKOB; MapaJLICIIEHOCTh
Y TePIEHANKYISIPHOCTD TPSAMBIX, YTOJI MEXIY MPSMBIMH, EPICHINKYIISAP, HAKJIOHHAS, TPOEKIIHS,
nojobue Guryp, moio0HbIE TPEYrOIbHUKN, CHMMETPHUSI OTHOCUTEIILHO TOYKH U TPSMOW; YMEHUE




pacno3HaBaTh paBEHCTBO, CHMMETPHIO U MOJ00HE QUTryp, MapaieIbHOCTh U MIEPICHANKYISIPHOCTh
MPSIMBIX B OKPY’KAIOIEM MHpPE

11

12

YMeHne onepupoBaTh MOHATHSIMU: JUIHMHA, PACCTOSHHUE, Yroll (BEJIMYMHA YIiia, CHHYC U KOCHUHYC
yria TpeyroibHKKa), IUIOMAdb; yMEHHE OICHWBAaTh pa3Mephl MPEIMETOB M OOBEKTOB B
OKPYXarIleM MHpE; YMCHHE HPUMEHATH (HOPMYIbI NMEPUMETPa M IUIONIAd MHOTOYTOJHHHKOB,
JUIMHBI OKPYXXHOCTH W IUIOMAJM KPyra, o0beMa NPSMOYTOJBHOTO MapajlIelienuIeia; yMEHHUES
NPUMEHSTh PU3HAKK PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YTIIOB TPEYTOJIBHHUKA, TEOPEMY
[Mudaropa, TPUTOHOMETPHUYECKIE COOTHOIICHUS JIJIsl BRIYUCIICHHS JITHH, PACCTOSHUH, IUTOIaaen

YMmenue n3o0paxarp miockue GUTypsl 1 X KOMOMHAIINH, TPOCTPAHCTBEHHBIE (PUTYPHI OT PYKH, C

IIOMOIIBIO ‘-ICpTé)KHI)IX HWHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB 11O TECKCTOBOMY HJIM CUMBOJIbBHOMY
OITMCaHHIO
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YMeHne OmnepupoBaTh MOHATHSAMH: NPSIMOYTOJbHAsS CHCTEMa KOOPAWHAT, KOOPAMHATHI TOYKH,
BEKTOp, CyMMa BEKTOPOB, MPOU3BEJICHAE BEKTOPa HAa YUCIIO, CKAIIPHOE MPOU3BEICHUE BEKTOPOB;
YMEHHUE HCIOh30BaTh BEKTOPHI M KOOPAMHATHI JIJISl IPEJICTABIICHUS JAHHBIX M PEUICHUS 3a7ad, B
TOM YHCIIC U3 IPYTUX YUEOHBIX MPEIMETOB U PEaTbHOMN JKU3HU
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YMeHue onepupoBaTh MOHSATHSIMU: CTOJIOMKOBBIE M KPYrOBBIC AHMarpamMMbl, TaOJHIBI, CpeaHee
apudmeTHyecKoe, MeAnaHa, HauOoJblIee U HaUMEHbIEe 3HAUEHMs, pa3Max 4HUCIOBOTO Halbopa;
YMEHHE H3BJICKaTh, MHTEPIPETUPOBATH U NPeoOpa3oBbIBATH MH(OPMALNIO, MPEACTABICHHYIO B
TabIMLIax M Ha AMarpaMMax, OTPaKaroLIyl0 CBOMCTBA M XapaKTEPUCTHKH PEalbHBIX MPOLIECCOB U
SBJICHUI; yMEHHE paclo3HaBaTh U3MEHUMBBIE BEJTMUKHBI B OKPY>KAIOIEM MHUPE
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YMeHue oneprupoBaTh MOHATHAMM: CIyYalHBIN OMBIT (CAy4aiHbBIM SKCIIEPUMEHT), 3JIEMEHTapHOe
coObITHE (PJIEMEHTAPHBIA UCXO]T) CIIYYaliHOTO OIbITa, CIy4aliHOE COOBITHE, BEPOSTHOCTh COOBITHS,
YMEHHE HaXOOUTh BEPOATHOCTH CIYYalHBIX COOBITHH B OIBITAX C PAaBHOBO3MOKHBIMHU
JJIEMEHTAPHBIMU COOBITUSIMH;, YMEHHE pellaTh 3aJadll METOJOM OpPTaHH30BaHHOTO Iepedopa | C
UCIIOJIb30BaHUEM TPABWIIA YMHOXKEHHS; YMEHHE OLCHUBATH BEPOSITHOCTH PEANbHBIX COOBITHH U
SBJICHUH, TOHUMATh POJIb NPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOATHBIX COOBITUII B OKPY>KaroIeM
MHpE U B JKW3HH; 3HAKOMCTBO C IIOHSITHEM HE3aBHCUMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM
OOJIBIIMX YHCEI M €70 POJIbIO B MACCOBBIX SBJIECHHUSIX
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YMeHne BbIOMPATH MOAXOAALINNM M3YYEHHBIH METOJ| /Ul pelleHHs 3a7aqi, TPHUBOANTH MPUMEPHI
MAaTE€MaTU4YECKUX 3aKOHOMEPHOCTEM B IPHUPOAE U JKU3HM, PACIIO3HABATH IPOSIBICHHUE 3aKOHOB
MaTEMaTHKH B HCKYCCTBE, ONMCHIBATh OTACIbHBIE BBIJAIOIINECS PE3YNbTAThl, MOJYYEHHBIE B XO/€
Pa3BUTHS MaTEMATHUKHU KAK HAyKU, IPUBOJUTH IIPUMEPBI MATEMATHYECKUX OTKPBITHM U UX aBTOPOB
B OTE€YECTBEHHOW U BCEMUPHOU HCTOPHUHU

MHNEPEYEHDB 2JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMBIX HA OI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT COIePKAHUSA
1 Yucna 1 BBIYUCIICHUS
1.1 | HarypanbHble u enble yncia. [Ipu3Haku AeIMMOCTH LENbIX YUCE
1.2 | OOBIKHOBEHHBIE U JIECATHYHBIC IPOOH, MPOLIEHTHI, OECKOHEUHBIE TIEPUOUIESCKUE JPOOH
1.3 | PanmonanpHble uncna. AprdMeTHIeCKHe ONepalny ¢ palioHAIbHBIMHI YUCIAMHU
1.4 | JleiicTBUTENIBbHBIC YUCTIA. APU(PMETHUECKUE ONIEPAIIUH C JCHCTBUTEIBHBIMHU YHUCIIAMHU
1.5 | IlpuGmmkEHHBIC BEIYUCICHUS, TIPABIIIA OKPYTJICHHS, PUKHUJIKA U OT[CHKA Pe3yJIbTaTa BEIYUCICHUH
2 | AnreOpanueckue BBIPpRXKEHUS
2.1 | bykBeHHBIE BEIpaXeHHS (BBIPAXKEHUS C IIEPEMEHHBIMH)
2.2 | Crenens ¢ nenbM nokasareiaeM. CTeneHb ¢ palluOHANIbHBIM MoKaszaTeneM. CBOMCTBA CTENECHU
2.3 MHorousneHsl
2.4 | Anrebpamdeckas qpoOb
75 ApudmMeTryeckuii KOpeHb HATYypalbHOW crenieHd. J[eWCTBHS ¢ apUPMETUYECKUMH KOPHSIMHU HATYpPalbHOU
CTEINEHU
3 YpaBHEHUS U HEPABEHCTBA
3.1 | Lensie u apoOHO-paioHaNbHBIE YpaBHeHUs. CHCTEMBI H COBOKYITHOCTH YpaBHEHUH
3.2 | llemsie u mpoOHO-paIMOHANIEHEIC HepaBeHCTBA. CHCTEMBI 1 COBOKYITHOCTH HEPABCHCTB
3.3 | Pemenune TEeKCTOBBIX 33434
4 | YwucnoBble MOCIEA0BATENbHOCTH
4.1 | IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHHs MTOCIEI0BATEIbHOCTEH




4.2 | Apudmernueckas u reoMmeTpuieckas nporpeccud. Popmyia cioKHBIX TPOLEHTOB
5 OyHKIHUN
Oynknus, cnocodsl 3aganus QyHkoud. ['paduk PyHxoun. OOnacTs onpeneneHus U MHOXKECTBO 3HAUCHHH
5.1.  o¢ynxkuun. Hymu ¢yskouu. TIpoMexyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIHH.
MaxkcuMyMbl 1 MUHUMYMBI GyHKIuM. Hanbonpiiee n HaumeHplee 3HaueHne GyHKIUHN Ha IPOMEKYTKE
6 KoopanHatsl Ha PSMON U MIIOCKOCTH
6.1 | KoopaunaTHas npsimast
6.2  JlexapTOBBI KOOPAWHATHI HA IIOCKOCTH
7 I'eomerpus
7.1 | Teomerpuueckue GUTyphl K UX CBOWCTBA
7.2 | TpeyroibHUK
7.3 | MHOTOYTOJNBbHHKH
7.4 | OKpyXHOCTB M KpyT
7.5 | H3MepeHHe reOMETPUIECKUX BEININH
7.6 | BeKTopsl Ha TUIOCKOCTH
8 BeposTHOCTE U cTaTUCTHKA
8.1 | OmucarenbHas CTaTUCTHKA
8.2 | BeposTHOCTB
8.3  KomOuHaTOopmKa
8.4 | MHoxecTBa
8.5 I'padsr
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