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HOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJWH M3 OCHOBHBIX pa3/esiOB UIKOJBHOW MaTE€MaTUKH,
UMEIOINI CBOEH I1eNbi0 00eCleYnTh M3y4YeHHE CBOMCTB M pa3MepoB (UTYp, UX
OTHOUIEHMHA M B3aUMHOE pPAacCHOJIO)KEHHE, ONMPAETCI HA  JIOTHYECKYIO,
J0Ka3aTenbHy0 JuHUI0. L[eHHOCTh HM3yueHus reoMeTpur Ha YpOBHE OCHOBHOTO
oOurero o0Opa3oBaHUsl 3aKJIIOYAETCS B TOM, YTO OOYYAIOLIMNCA yYUTCS NMPOBOJIUTH
JI0Ka3aTeJIbHbIE PACCYKIEHUS, CTPOUTh JIOTUYECKHE YMO3AKIIOUEHUs, 10Ka3bIBaTh
WUCTUHHBIE YTBEPXKJECHHS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJAUTH
pacCykJieHuss «OT TMPOTHUBHOTO», OTJIMYAaTh CBOMCTBA OT IPHU3HAKOB,
(bopMyIUpOBATH OOPATHBIE YTBEPKIACHUS.

Bropoil Lenpl0 H3ydeHUsT T€OMETPUU SBISETCA HCIOJNb30BAaHUE €€ Kak
WHCTPYMEHTA TIPU PEIICHUU KaK MaTeMaTHYEeCKUX, TaK M MPAKTUYECKUX 3ajad,
BCTpPEUAIOIIMXCA B peanbHOM Ku3HU. OOydaromMiics [TOJDKEH Hay4HUThCS
ONPENENIUTh F€OMETPUUECKYIO (DUTypy, ONMHUCATh CIOBAMHM JAHHBIM 4YEpPTEX WM
PUCYHOK, HAITH IJIOMAAb 3€MEJIBHOIO YYacTKa, paCCYUTaTh HEOOXOAUMYIO JJIUHY
ONTOBOJIOKOHHOTO KaOeyst win TpeOdyemble pa3Mephbl Tapaxa Jisi aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTEIbHAS JUHUS B U3YYECHUU T'€OMETPHUHU.
[Ipu pemeHnun 3anay NPAKTUUYECKOTO XapakTepa OOy4arOUIUHCs YYUTCS CTPOMTH
MaTeMaTUYeCKUe MOJEIU PEAJbHBIX JKU3HEHHBIX CHUTYalMid, MPOBOAUTH
BBIYKCIICHHS U OLICHUBATh aJIEKBaTHOCTD ITOJYYEHHOI'O pE3yJIbTaTa.

Kpaiine BakHO MNOMYEPKUBATH CBS3M T€OMETPUU C JAPYTUMH Y4EOHBIMH
MpeAMETaMH, MOTUBUPOBATh UCIOJb30BaTh OMPEACIICHNUS TEOMETPUUECKUX DUTYP
U TIOHATUH, EMOHCTPUPOBATH NMPUMEHEHHUE MOJIYYCHHBIX YMEHHH B (u3uke u
TeXHMKE. OTH CBsi3W Haubojee spPKO BUIHBI B TeMmax «Bekrops»,
«Tpuronomerpuueckue cooTHoleHus», «Meton koopauHat» U «Teopema
[Tudaropar.

VYueOnpiii kypc «['eomeTpus» BKIIOYAET CICAYIOIINE OCHOBHBIC Pa3/IeibI
comepxkanusi: «['eomerpuueckue ¢Gurypsl U uX CBoMcTBa», «M3mepenue
F€OMETPUYECKUX  BEIIUYUH», «JleKapTOBbl KOOpPAMHATHL HAa  IJIOCKOCTHY,
«BekTopb», «/[BrkeHus miockoctny, «IIpeodpazoBaHust mogo0us».

Ha n3yuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B Henenmo), B 8 kiacce — 68 yacoB (2 yaca B Henenw), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEINIO).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Hauansnble nonsatus reomerpun. Touka, npsmasi, OTPE30K, JIy4d. YToJI. Buasl
yriioB. BeprukambHble U CcMexHbIE yIUIBl. buccektpuca yria. Jlomanas,
MHOI'OYyroJIbHUK. [IapannenbHOCTh M EPIEHIUKYIAPHOCTD NIPAMBIX.

CummMmerpuunble  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOW CHMMETpPHHU.
IIpuMepbl CUMMETPHUH B OKPYKAIOILIEM MHPE.

OCHOBHBIE TIOCTPOEHUSI C MOMOUIBIO LMPKYJIS WU JIMHEWKH. TpeyrojabHUK.
Bricora, Menuana, OMcceKkTprca, UX CBOKMCTBA.

PaBHOOE/IpeHHBI W PAaBHOCTOPOHHMM  TpEyrojJbHUKW. HepaBeHCTBO
TPEYTOJIbHHUKA.

CoiicTBa M MNpPU3HAKA PABHOOENPEHHOTO TpeyrojbHUKA. Ilpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKU NApAJIIENBHBIX IPsAMbIX. CyMMa YIJIOB TPEyrOJbHUKA.
Brenrnue yriel TpeyroyibHUKA.

[IpssmoyrosibHbIE  TpeyroiabHUK. CBOWCTBO MEAHMAHBI MPSAMOYTOJIBHOIO
TPEYroJIbHHKaA,  IPOBEAEHHOM K  rumnoreHyse.  lIpu3Haku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. 1IpSIMOYTOJIBHBII TPEyTroabHUK ¢ yIriioMm B 30°.

HepaBeHncTBa B reomMeTrpuu: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMAaHOW, TeopeMa O OoJbIIeM yriie U OOJbIIEH CTOPOHE TPEYroOJIbHHKA.
IleprieHIUKYIISp ¥ HAKIIOHHAS.

I'eomeTpuueckoe MecTO TO4YEK. buccekrpuca yria U CepeIMHHBIN
MIEPIIEHIUKYJISP K OTPE3KY KAK TEOMETPUUECKHAE MECTA TOUEK.

Okpy>XHOCTb M KpyI, XOpJa M JuaMeTp, HUX CBOMCTBa. Bzanmuoe
PacCIIOIOKEHUE OKPYKHOCTH U npsiMoy. KacarenbHas M cexylas K OKPY>KHOCTH.
Okpy>XHOCTb, BIIMCAaHHAas B YroJ. BnucanHas W onMcaHHas OKPYXHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronpHuku. [lapamienorpamm, ero npu3Haku u cBoucTsa. YacTHble
cllyyad MapajiesiorpaMMoB (MPSMOYTOJIbHUK, POoMO, KBaJpaT), UX MPU3HAKU U
cBoiictBa. Tpamenwmsi, paBHOOOKasi Tpamenwsi, €€ CBOWCTBA H MPHU3HAKH.
IIpsimoyronpHas Tparnenusi.

Meron ynBoenust Menuansl. LleHTpanbHas cumMmerpus. Teopema Paneca u
TEOpPEMA O IPOMOPLUUOHAIBHBIX OTPE3KaX.

Cpennue JIMHUM TPEYToJIbHUKA U Tpaneuuu. LleHTp macc TpeyrojapHUKa.

[Togobue TtpeyronbHUKOB, Ko3(pduuueHnt mnomodus. [lpuzHaku nomoOus
TpEYroJibHUKOB. [IprMeHeHne noqo0ust mpy peleHny NpakTUYeCKUX 3a/1ay.



CpoiicTBa TmIomaneii reomerpudeckux Guryp. DopMynbl ais TUIONIAH
TPEYroJIbHHUKA, MapajienorpaMma, pom6a u Tpanenuu. OTHOIIEHHE IJIomaaei
MoJ00HBIX GUryp.

Brruncnenve niomanend TpeyroabHUKOB MU MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu pemenun
MPAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOro yTIJjla MNPSMOYTOJIBHOTO TPEYIrOJbHHKA.
OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO. TpUTOHOMETpUYECKHE (YHKIIHH
yriioB B 30, 45 u 60°.

BrnivcanHble ¥ UEHTpaIbHBIE YIJIbI, YTOJ MEXIY KacaTeIbHOM M XOPIOU.
Yrael  MexJIy XOopJAaMHM U CEKyIIHMMHU. DBrnucanHele W ONHCAHHBIC
YeTBIPEXYTOJbHUKU. B3auMHOE pacnosiokeHue JByX OKpykHocren. Kacanue
okpyx)HocTei. OO1ue KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHrenc yrioB or O go 180°. OcHoBHOe
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOpMyIIbI MPUBEACHUSI.

Pemienue TtpeyroibHukoB. Teopema KOCHMHYCOB M TEOpEMa CHUHYCOB.
Pemienne npakTHUecKuMX 3amad C MCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue noaoous. [lonobue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O mNpPOW3BENECHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYyLIUX, TEOPEMA O KBAAPATE KaCATEIBHOM.

Bektop, amuHa  (MOIynb)  BEKTOpa, COHAIPaBICHHBIE  BEKTOPHI,
IPOTHBOMNOJIOKHO  HANpPaBJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PABEHCTBO BEKTOPOB, OINEpallMd HAJ BEKTOpaMu. Pa3nokeHue BEKTOpa MO ABYM
HEKOJUIMHEAapHbIM BekTopaM. Koopaunatel BekTopa. CKalsipHOE NPOU3BEACHHUE
BEKTOPOB, MPUMEHEHHUE JIJIS1 HAXO0XKICHUS JUIMH U YTJIOB.

JlexapTOBBI KOOPAMHATHI Ha IJIOCKOCTU. YPAaBHEHUS MPAMOU M OKPYKHOCTH
B KOOpPJIMHATAX, IIEPECEUCHUE OKPYKHOCTEN M MPAMBIX. METO KOOPAUHAT U €T0
MIPUMEHEHUE.

[IpaBunbHbIE MHOrOYTrOJbHUKH. JlnmHa OKpyXHOCTH. I'panycHas wu
paauaHHas Mepa yIyia, BBIYMCIEHUE UIMH IyTr OKpyXHocTel. Ilnomane kpyra,
CEKTOpa, CErMEHTA.

JIBMKEHUST TUIOCKOCTH W BHYTPEHHHE CUMMETpUHU (uryp (dIeMeHTapHbIC
npeactasienus). [lapannensHelii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBbI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJibTaThl OCBOCHMS MpOrpamMMbl y4yeOHOro Kypca
«I"eomeTpus»» XapaKTEpHU3yHOTCH:

1) naTpuoTHYeCKOe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W  HACTOSIIEMY POCCHUUCKOU
MaTe€MaTUKH, LEHHOCTHbIM OTHOUIEHHWEM K  JOCTH)KEHHMSIM  POCCHUICKUX
MaTEMaTUKOB M POCCUICKOM MAaTeMaTHUYECKOW IIKOJIBI, K HCIOJIb30BAHUIO ITHX
JOCTHKEHUW B IPYTUX HAyKaX U MPUKIAJAHBIX cepax;

2) rpakaaHcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINIOJHEHHUIO 0053aHHOCTEN I'paXk/IaHWHA M pean3aliy ero
npaB, NPEICTaBICHHEM O MaTEMaTHYECKUX OCHOBaX ()yHKIMOHMPOBAHMS
pPa3IUYHBIX CTPYKTYp, SIBICHUH, MPOLEAYP IPaKJAHCKOro 00IiecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHUIO ITHUECKUX MPOOIIEM, CBSI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUI HAyKH, OCO3HAHUEM Ba)KHOCTH
MOPAJIbHO-3TUYECKHUX ITPUHIUIIOB B ACSTEIBHOCTH YUYEHOTO;

3) TpyAOBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHUBHOE Yy4YaCTHE€ B PpEIIEHWU MPAKTUYECKUX 3a/1ad
MaTeMaTU4YeCKOM HalpaBICHHOCTH, OCO3HAHHEM BAa)XKHOCTH MAaTeMaTH4ECKOIro
o0Opa3oBaHMsI Ha NPOTSHKEHUU BCEH JKM3HM JUI YCHEIIHOM MpodeccHoHaTbHOM
JESTENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MIOCTPOEHUEM MHIMBUYAIbHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBIO K SMOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHM, pacCyXICHUH, YMEHUIO BUACTH
MaTeMaTU4YECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTalMeld B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
NPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, MPUPOJBI U
oOmiecTBa, MOHUMAHUEM MaTeMaTHYeCKOM HayKu Kak cdepbl ueIOBEUYECKOM
JEATENBHOCTH, JTANOB €€ pa3sBUTUSA M 3HAYUMOCTH IS Pa3BUTHs LIMBUIM3ALMUU,
OBJIAJICHUEM SI3bIKOM MaTE€MaTUKH U MAaT€MaTU4YECKOW KYJIbTYypOH Kak CpPeACTBOM
MO3HAHWA MHpPA, OBJIAJIEHUEM IPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NESTENbHOCTH;



6) ¢usuyeckoe BocnuTtanme, (popmMupoBaHHMe KYJbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0JIArONOJIyYns:

FOTOBHOCTBHIO MPUMEHSTh MATEMAaTHUUYECKHE 3HAHUA B HMHTEPECAX CBOETO
3I0POBbs, BEACHUS  3J0POBOTO  00pa3a  KU3HM  (3J0pOBOE  MHUTAHUE,
cOQTaHCUPOBAHHBIH PEXKUM 3aHATHM M OTIbIXa, peryisgpHas ¢Gu3ndeckas
aKTHUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pPeQIEKCUM, MPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO0 K€ IpaBa JPYroro 4ejaoBeKa;

7) 3K0J10rH4ecKoe BOCIIUTAHUE:

OpPUECHTAlMEN HA NMMPUMECHEHHE MATEMATUUECCKUX 3HAHUM I PEIICHUS 3a]a4
B 00JIACTM COXPaHHOCTH OKPYXKAIOIIEeW CpeJbl, IUIAaHUPOBAHUS IIOCTYIIKOB U
OIIEHKM HX BO3MOKHBIX TIOCJIEACTBUM ISl OKPYX AKOUIEH Cpelbl, OCO3HAHHEM
r100aJILHOTO XapakTepa SKOJIOTMYECKUX MPOOJIeM U MyTeW UX pelieHus;

8) agmanTanusa K M3MEHAKIIUMCS YCJOBHUSM COUMAJIBbHOM U NMPHUPOTHOM
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCJIOBUSIX HEOMNPEACIEHHOCTH, MOBBILIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTHUYECKYIO IESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTBCS Yy JPYTHX JIOJICH, MpHOOpEeTaTh B COBMECTHOMN ACATEILHOCTH
HOBBIC 3HAHMS, HABBIKM M KOMIIETECHIIUN U3 ONbITA JPYTHX;

HEOOXOMMOCThIO B ()OPMUPOBAHUM HOBBIX 3HAaHHMK, B TOM YHCIIE
(dhopmMyIHpOBATH UJIEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTAX U SBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACMUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEMN, INIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTUPOBATH
MIPUHAMAEMbIe pelIeHus] W JeHCTBUS, (OPMYJIHPOBATh W OIICHWBATH PHUCKH M
MOCJIeICTBUSA, (POPMUPOBATH OIIBIT.

METANIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/bHBbIC YHUBEPCAJIbHbIE yYeOHbIE 1eiCTBUA

Bba3oBble JiornuecKue 1eCTBUSA:
e BBISBISITH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMaTHUYECKUX

OOBEKTOB, MOHATUH, OTHOLIEHUH MEXIy HOHATUAMHU, (HOPMYIUPOBATH
ONpENeNeHs]  TOHATHM, yCTAaHABIMBAaTh  CYIIECTBEHHBIM  MpHU3HAK
KJ1accu(UKaMy, OCHOBaHUSA i1 OOOOIIEHHWS W CpPaBHEHMS, KPUTEPUU
IIPOBOJMMOI0 aHAJIN3a;



BOCIIPUHUMATh, (opMyIupoBaTh U  IPeoOpa3oOBBIBaTh  CYXACHUS:

YTBCPAUTCIIBHBIC W OTPpHUOATCIIBHBIC, CAWMHHUYHBIC, YaCTHBIC U 06I_L[I/IC,
YCIIOBHBIC,

BBIABJIIATDH MAaTCMaTHYCCKUC 3aKOHOMCPHOCTH, B3aMMOCBA3HU 141

IIPOTUBOPCYUA B (1)aKTaX, JaHHBIX, H&6JIIOI[€HI/IHX N  YTBCPKICHUAX,
npeaiaratb KpUTCpruun JJIs BbISABJICHHA SaKOHOMepHOCTeﬁ 151 HpOTI/IBope‘II/Iﬁ;

JieJaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOYEHUHN, YMO3AKIIOUEHUH 110 aHAJIOTHH;
pa30uparh 0Ka3aTebCTBA MAaTEMATHUYECKUX YTBEPKIACHUM (IIPSAMBIE U OT

MPOTUBHOI0), MPOBOJAUTH CAMOCTOSITEILHO HECJIOXKHbBIE JOKa3aTeIhCTBA
MaTeMaTU4eCcKux (HaKTOB, BBICTpAWBATh APTYMEHTAIMIO, TPHUBOJUTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh Ccroco0 pemieHus y4dyeOHOM 3ajaud (CpaBHUBATH HECKOJIBKO

BAPUAHTOB pEIICHUs, BbIOMpaTh HauOoNee MNOAXOASAINMN C Yy4ETOM
CaMOCTOSITEJILHO BBIJCICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejabcKue 1eMCTBUA:

HCIIOJIB30BATh BOIIPOCHI KakK I/ICCJ'ICI[OBaTeJIbCKI/Iﬁ HHCTPYMCHT IIO3HAHMHA,

bopMyIMpOBaTh BOIPOCH, (PUKCUPYIONIUE MPOTUBOpEUNE, MpoodiieMy,
CaMOCTOSITENILHO yCTaHABIIMBAaTh HMCKOMOE U JlaHHOe, (OpPMHUPOBATH
THIIOTE3Y, apTyMEHTHPOBATh CBOO TIO3UITUIO, MHEHHUE;

INPOBOJUTL II0 CaMOCTOATCIIBHO COCTABJICHHOMY IIJIaHY HECJI0XKHbBIN

HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEOBAaHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTH4YeCKOro 00BbEKTa, 3aBUCUMOCTENH 0OBEKTOB MEXKTy COOOI;

CaMOCTOATENHHO (POopMyIHUpPOBaTH 00OOIIEHUS U BBIBOJBI MO pe3yibTaTam

HpOBeI[éHHOFO Ha6J'IIOI[eHI/I$I, HCCIICAOBAaHUA, OHLOCHHBATL JOCTOBCPHOCTDH
IMOJIYUYCHHBIX PC3YJIbTATOB, BEIBOAOB U O606HIGHHI>'I;

IIPOrHO3UPOBATE BO3MOIKHOC Pa3BUTHUC IIPOHCCCA, a TaKIKC BBIIABUIATbH

MPCAIOJIOKECHHA O €T0 PAa3BUTHHU B HOBBIX YCIIOBUSX.

Pabora ¢ undgopmaunmeii:

BbIABIATE HEAOCTATOYHOCTh H M30BITOYHOCTD I/IH(i)OpMaHI/II/I, JaHHBIX,
H€O6XOI[I/IMBIX AJI1 pCIICHUS 3aaa4U,
BBI6I/IpaTB, AHAJIM3UPOBAThb, CHUCTCMATU3UPOBATL MW HHTCPIIPECTHUPOBATH

uHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM IMIPEICTABICHHUS,



BbIOMpaTh (GOpMy MpEACTaBICHUS HHPOPMAUMU U HWILIIOCTPUPOBATH

pelraeMbie 3a7a4d CXeMaMmu, JuarpaMMaMH, WHOM Tpadukoil u ux
KOMOWHAIIMSIMHU;

OLICHMUBATDH Haﬂé}KHOCTB I/IH(I)OpMaHI/II/I M0 KpUTCPHUAM, IIPCIIIOKCHHBIM

YUYUTCIIEM UJIN C(l)OpMy.TII/IPOBaHHLIM CaMOCTOATCIIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIe Y4eOHbIC 1eHCTBHS:

BOCIIpUHUMATD U q)OpMyJ'II/IpOBaTB CYXXICHUA B COOTBETCTBUU C YCIIOBHUAMU

Hn ncjisiMm O6I].I€HI/I$I, SACHO, TOYHO, 'PAaMOTHO BbIpA’KaTb CBOIO TOYKY 3PCHUA
B YCTHBIX W IMMCBMCHHBIX TCKCTaX, AaBAaTb IMOACHCHHUSA IIO XOAYy PCIICHUA
3ala4, KOMMCHTHPOBATH HOquCHHBIﬁ pE3YIbTAT,

B XO0I€ O6CY)KI[€HI/IH 3a1aBaTb BOIIPOCHI 110 CYIICCTBY O6CY)I(,H&CMOﬁ TCMBEI,

npo0JieMbl, pelaeMoil 3aauu, BbICKa3blBaTh MJIEH, HAllEJIEHHBIE HA MTOUCK
pELICHMs, COMOCTABIATH CBOM CYXACHUS C CYXICHUSIMU APYIHX
YYACTHUKOB JHMAJIOra, OOHAPYKMBATh Pa3jIM4YU€ U CXOJCTBO MO3ULIHUMN, B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIIaCusl, CBOU BO3PAKECHHUS;

npcacTaBIATh PE3YyJIbTATHI pCUICHUA 3aJa4du, OKCIICPUMCHTA,

UCCJIeIOBAHUSI, IPOEKTA, CAMOCTOSATEIBLHO BEIOMPATh (hOpMAT BHICTYILJICHUS
C Y4€TOM 3aja4 MPEe3eHTALNH U OCOOCHHOCTEN ayIUTOPHH;

ITIOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHON U WHAUBUILYAIBHOM
paboThI MPU PelIeHUH YYeOHbIX MaTEMaTUUYECKUX 3a/a4;
IIPUHUMATh LEJIb COBMECTHOM AEATEIbHOCTH, IUIAHUPOBATH OPraHU3aLUI0

COBMECTHOW pabOThI, pacmpenensTh BHUIbI pPabOT, JOTOBAPUBATHCA,
0o0CyXIaTh MPOIIECC M Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKHUX
JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (popMax paboTel (0OCyXaeHHs, OOMEeH

MHEHHUSMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOJIHATH CBOIO YacCTh pabOThI
U KOOPJWHHUPOBATh CBOU JIEUCTBHUS C JPYTMMHU WICHAMH KOMAaHJIbI,
OLICHMBAaTh KAyeCTBO CBOEro BKJIaJa B OOLIMH MPOIYKT IO KPUTEPHSIM,
c(OopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBEpPCAJIbHbIE Y4eOHBIC 1eiiCTBUA

Camoopranusanus:

CaMOCTOATCIIbHO COCTABJIATH ILIAH, aJITOPUTM PCHICHHUA 3aJladu (I/IJ'II/I €ro

9acTh), BBIOMPATh CIIOCOO PEIICHHS C YYETOM HMEIOIIMXCS PECYpCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHPOBaTh M KOPPEKTUPOBATH
BapUaAHTHI pelIeHUH ¢ y4ETOM HOBOM MH(OpMAIUK.



CaMOKOHTpOJIb, 3MOIII/IOHaJILHLIﬁ HHTCJJICKT:
e BJIAJCTH CIroco0aMu CaMOIIPOBCPKHU, CAMOKOHTPOJIA IIPOoLECCa U pe3ysibTaTa
peICHus MaTeMaTH4YEeCKOMN 3aa4H,
e IIPCABHUACTL TPYAHOCTHU, KOTOPBIC MOTI'YT BO3HUKHYTH IIPHU PCIICHHUHA 3a1a4H,

BHOCHUTb KOPPEKTUBBI B JESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaMJIEHHBIX OIIHUOOK, BBISIBJIEHHBIX TPYIHOCTEH;

e OICHHUBATHL COOTBCTCTBHC pE3yJibTaTa ACATCIBHOCTU MOCTaBJICHHOM oeian u

YCIIOBHSIM, OOBSCHSATH NMPUYUHBI JOCTYDKCHHS WJIM HEIOCTYDKCHHS IISNH,
HAXOJIUTh OIMUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenuss B 7 kJjacce oOydYaromMiicsi MOJMYYUT CIEAYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Pacno3sHaBaTh U3y4€HHbIE TIE€OMETPUYECKHE (QUIYpBI, OINpEeneisaTh HX
B3aMMHO€ pPAacCIoOJIOKEHHE, H300pakaTb TIe€OMETpUYECKUe (UTYpBI, BBITOIHSTH
YEPTEKU IO YCIOBHIO 3anadd. M3MepsaTe JNMHENHBIE W YIVIOBBIE BEJIWYWHBI.
Pemats 3aa4n Ha BBIYMCIIEHUE JUIMH OTPE3KOB U BEJIUYUH YTIIOB.

JlenaTh rpyOylO0 OLIEHKY JMHEHHBIX U YIJOBBIX BEJIUYMH IPEAMETOB B
peanbHOW >KM3HU, pa3MEpOB NPHUPOAHBIX OOBEKTOB. Paznuuarh pasmepsl 3THX
O0OBEKTOB M0 NOPSAJKY BETUUHHBI.

CTpouTh YepTEXH K TEOMETPUUECKUM 33]1a4aM.

Ilonp30BaTbCsd IIPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIIOJb30BATh
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB MIPU PELIEHUH 33]1a4.

IIpoBOAUTE JTOTMYECKUE PACCYKAECHUSA C HCIIOJIB30BAaHUEM I'€OMETPUYECKHUX
TEOPEM.

Ilonp30BaTbCsAd IIPU3HAKAMHU PABEHCTBA IPSAMOYIOJBHBIX TPEYTOJILHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOWM K  THUIIOTEHY3€  MPSAMOYIOJIbHOIO
TPEYTOJIbHUKA, B PELIEHUN FEOMETPUUYECKHX 3a1ad.

OnpenensaTe NapauieaIbHOCTh MPSAMBIX C IOMOIIBIO YTJI0B, KOTOPBIE 00pa3yeT
¢ HUMH cexymas. Onpenenars napauienbHOCTh IPSIMBIX C IOMOILIBIO PaBEHCTBA
PaCcCTOSIHUN OT TOYEK OAHOM IPSAMOU 10 TOUEK APYTOU MPSIMOM.

PemaTe 3a1aumn Ha K1eT4aTol Oymare.

[IpoBOINTE BBIYMCIEHUS M HAaXOAWTh YHCIIOBbIE W OYKBEHHBIE 3HAYCHHUS
YyIJIOB B TIEOMETPUYECKUX 3a7a4aX C MHCIOJb30BAHUEM CYMMBI  YIJIOB
TPEYTrOJIbHUKOB W MHOTIOYTOJBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEUEHNH JBYX IAPAJUIEIBHBIX NPSAMBIX CEeKylled. Pemare npaxkthueckue
3a/1a4X HA HAXOXKJICHHUE YIJIOB.



Biazerp NOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OIpEeleaTh
OMCCEKTPUCY yIJIa U CEpEIUHHBIN MEPIECHIUKYIISP K OTPE3KY KaK Fr€OMETPUUYECKUE
MeCTa TOYEK.

@OopMyIMpPOBATh OMNPEAECIEHUS OKPYKHOCTH M Kpyra, XOpJAbl M JUaMeETpa
OKPYHOCTH, ITOJIb30BaThCSI UX CBOMCTBAMU. YMETh IIPUMEHATH 3TU CBOWCTBA IIPU
peleHny 3aaa4.

Biaserp MOHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ ueHtp. Ilomb3oBaThcs (pakTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYTrOJbHUKA IEPECEKAIOTC B OJHOW TOYKE, M O TOM, YTO CEPEIAVHHBIC
NEPHEHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCA B OJTHOM TOUKE.

Brnagers noHsATHEM KacaTeNbHOM K OKPY’KHOCTH, IIOJIB30BATHCS TEOPEMOU O
MIEPIICHINKYJISIPHOCTH KaCaTeJIbHOU U paguyca, IPOBEAEHHOTO K TOYKE KaCaHMUS.

[Tonb30BaTHCS MPOCTEUIIMMH T'€OMETPUUYECKUMU HEPABEHCTBAMM, ITOHUMATh
UX NPAKTAYECKUN CMBICI.

IIpoBOANTE OCHOBHBIE FT€OMETPUUYECKUE TOCTPOCHHUS C MIOMOILIBIO LIUPKYJIS U
JIMHENKHU.

K xoniy oOyuenus B 8 kuacce OOyYarONIMIICS TONYYHT CIIETYIOIIHE
IPEAMETHBIE PE3YIbTATHI:

PacnosHaBaTh OCHOBHBIE BHJbl UYETBIPEXYTOJIBHUKOB, HMX JJIEMEHTHI,
IIOJIB30BATHCS X CBOMCTBAMMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpumeHsATh CBOMCTBAa TOYKH IEPECEUYEHHUS] MEIHMAH TPEYroJIbHHKA (LIEHTpa
Macc) B pELICHUH 3aay.

Bnanets noHsiTMEM cpeqHEN JTUHUU TPEYroJbHUKA U Tpareluu, MPUMEHSTh
X CBOMCTBA INPH PEUIEHWH reomeTpudeckux 3aaad. [lomp3oBaTeca TeopeMon
Qajieca 1 TEOPEMON O IPOMOPLMOHAIBHBIX OTPE3KAX, IPUMEHATh UX IS PELLICHHUS
NPaKTUYECKUX 3a]1ay.

[IpumeHsTh npU3HaKK MOJ00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUUECKUX
3a/1a4.

[Tonp3oBaThcst Teopemoirt [ludaropa mms pemieHUs TEOMETPUYECKUX H
npakTuueckux 3afgady. CTpOUTh MAaTEMaTUYECKYH0 MOJENIb B IPAKTHUYECKUX
3a/1a4ax, CaMOCTOSTEIbHO JENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOLIME JUTUHBI.

Brmangerp DOHATHMAMM CHHYyCa, KOCHMHYCAa M TaHI€HCAa OCTpPOro yria
MPSIMOYTOJILHOTO TpeyroibHUKa. [101b30BaThCS ATUMH MOHATUSIMU JJI PEIICHUS
NPaKTUYECKUX 3a]1ay.

Beruncnsars (pazauyHbIMU cIOCOOAMHM) TUIOIIA/Ib TPEYTOJIbHUKA U TUIOLIAIN
MHOTOYTOJIBHBIX ~ (Quryp (mosib3ysich, TI€ HEOOXOOUMO, KAJIbKYJIATOPOM).
[IpuMeHATh MOTyYEeHHbIE YMEHHUS B TPAKTUUECKUX 3a/1a4ax.



Brnanerb NOHATUSIMH BIHMCAHHOTO M UEHTPAJIBHOTO YIJIA, HCMOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yTriaX, yriax MEXay XOpAaMH (CEKYIIMMH) U YIIIe MEXIY
KacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA NT€OMETPUYECKUX 3a1au.

Brnagete moHATHEM ONMMCAHHOIO YETHIPEXYTOJBbHUKA, MPUMEHSITH CBOWCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PELICHUH 3aa4.

[IpuMeHATh MONyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMATHYECKHE
MOZENH JUISl 3a/1a4 PEATbHOW )KU3HU U MMPOBOAUTH COOTBETCTBYIOIINE BBIYUCIICHUS
C OPUMEHEHUEM MOAOOMS W TPUTOHOMETPHUM (IMONB3YSACh, I/I€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

K xoHiy oOyuenus B 9 kuacce oOydYarONIMICS TOJNYYHUT CIETYIOIIHE
MIPEAMETHBIE PE3YIIBTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIMU OCTPHIX YIJIOB, HAXOJUTh C WX
MIOMOIIBIO PA3NUYHbIE BJEMEHTHl MPSMOYIOJbHOTO TPEYroJbHUKA («pEelieHue
IPSAMOYTOJBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaNbKYISATOPA) IITUHBI
Y yTJIbI 1J1S1 HETAOJIMUHBIX 3HAUYCHUM.

[Tons3oBaThes popMyliaMH MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJECTBOM i1 HAXOXKJICHHS COOTHOIIEHUH MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMH.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUJII HAXO0KACHUS PA3TUYHBIX
AJIEMEHTOB TPEYIroJIbHUKA («pEUIEHUE TPEYroJbHUKOBY»), MPUMEHSTh HUX MpHU
pEeLIEHNN FeOMETPUYECKUX 3a1ad.

Brnagets moHsTHSIMH  npeoOpa3oBaHMs  TOJIOOMs, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX Puryp. [1onp30BaThCSI CBOMCTBAMHU MOI00MS MPOU3BOJIHHBIX
¢buryp, ymeTh BBIYUCIATH JJIMHBI W HAXOJIWUTh YIJbl Yy NOAOOHBIX (uryp.
IIpumeHsTh CBOMCTBA MOAOOMS B TMPAKTUUECKUX 3ajJadyaxX. YMETh MNPUBOIUTH
IpUMEPHI TOJIOOHBIX QUTYP B OKPYIKAIOIIEM MUPE.

[Tonp30BaThCsA TEOpEMAaMU O MPOU3BEIECHUH OTPE3KOB XOP/, O MPOU3BEAECHUN
OTPE3KOB CEKYLIUX, O KBaAPaTe KacaTeIbHOM.

[Tonp30BaThCS BEKTOpAMH, MOHWMATh MX TC€OMETPUYECKUN W (PU3HUSCKHI
CMBICII, TIPUMEHSATh HMX B PEIICHUU T'E€OMETPUYECKUX U (PU3NYECKUX 3a/ad.
[IpuMeHATh CKaNSIPHOE MPOU3BEAEHNE BEKTOPOB ISl HAXOKICHHUS IJIMH U YIJIOB.

[lonp30BaTbCs METOAOM KOOPAMHAT HA IUIOCKOCTH, HIPUMEHATH €Tr0 B
pELIEHNH T€OMETPUUYECKUX U MPAKTUYECKUX 3aay.

Bianerb MOHATHSMU MPABWIBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI JYyTU OKPY>KHOCTH W pPaJMaHHOW MEphl yIiia, YMETh BBIUMCIATH ILIONIAIb
Kpyra u ero yacteul. [[puMeHsITh NoydeHHbIE YMEHHS B PAKTUYECKHUX 3a]1a4ax.

Haxomute ocu (Wnm TEHTPBI) CUMMETpUH (UTYp, TPUMEHSTH JBHKCHUS
IJIOCKOCTH B MPOCTEUIINX CIIyYasiX.



[IpuMeHATh MONyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMAaTHYECKHE
MOJIETU ISl 3a]1a4 PeasIbHOM JKU3HHU U MTPOBOJIUTH COOTBETCTBYIOUIUE BHIYMCIICHHUS
C TPUMEHEHHEM IMOA0OUSI M TPUTOHOMETPUYECKUX (YHKIMHN (TMOJb3YysSCh, TC
HEO00XO0JIUMO, KATbKYISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

HanMeHoBaHMe pa3/ieioB U TeM
NPOrpamMMsl

Ne i/

[Tpocreiimme reomerpuyeckie GpUryps u
UX CBOMCTBA. I3MepeHne reoMeTpuYeCcKuX
BEJINYUH

TpeyronbHuKH

[TapamiensHble npsAMbIe, CyMMa YIJIOB
TPEyrojabHUKa

OKpyXKHOCTh M KpyT. ['eoMeTpruueckue
MOCTPOEHUS

IToBTOpEeHME, 0000IICHNE 3HAHUIA

OBLIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME

KoanuyecTBO 4acos

Bcero

14

22

14

14

KonTposbHbl
e padoThbI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE

(uudpossbie)
oOpa3oBaTejibHbIE

pecypcebl

bubmuoreka [{OK
https://m.edsoo.ru/7f415e2
e

Bbubmmorexa [JOK
https://m.edsoo.ru/7f415e2
€

bu6mmoreka [IOK
https://m.edsoo.ru/7f415¢2
e

bubmuoreka [{OK
https://m.edsoo.ru/7f415e2
€

Bubmmorexa [JOK
https://m.edsoo.ru/7f415e2
e




8 KUIACC

Ne i/

HanmeHoBaHMe pa3/ie/ioB U TeM
MporpaMMabl

YeTsIpEXYroJbHUKU

Teopema darneca u Teopema o
MIPOTOPIIMOHATLHBIX OTPE3KaX, MOJO0HBIC
TPEeYroJbHUKU

IImomans. Haxoxxnenue miomaaen
TPEYTOJILHUKOB U MHOTOYTOJIBHBIX (hUTyp.
[Tnomanu nonoOHbIX GUryp

Teopema Iludaropa n Hauana
TPUTOHOMETPHUHU

VY1l B OKpYy>KHOCTU. Brincanusle u
OIHCAHHBIEC YETHIPEXYTOJIbHUKH.
Kacarenbnble k okpyxHocTH. Kacanue
OKPY>KHOCTEHN

[ToBTOpeHME, 0000IIIEHNE 3HAHMI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaunuecTBo uacoB

Bcero

12

15

14

10

13

68

KoHnTpoibHbIe
padoThbI

IIpakTHYeckun
e padoThbI

JJIeKTPOHHBIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypcebl

Bbu6morexa [JOK
https://m.edsoo.ru/7f417¢18

bubmuoreka [JOK
https://m.edsoo.ru/7f417e18

bu6mmoreka [JOK
https://m.edsoo.ru/7f417e18

bubmuoreka [IOK
https://m.edsoo.ru/7f417e18

bubmuoreka [JOK
https://m.edsoo.ru/7f417e18

bub6mmoreka [JOK
https://m.edsoo.ru/7f417¢18




9 KJIACC

Ne i/

HanmeHoBaHMe pa3/ie/ioB U TeM
MporpaMmMabl

Tpuronomerpus. Teopembl KOCUHYCOB U
CuHYCOB. PelieHne TpeyroibHIUKOB

[IpeobpazoBanue momodus. Metpudeckue
COOTHOIIIEHHSI B OKPYKHOCTH

Bexkropsl

HeKapTOBI)I KOOPpAWHATHI Ha IINIOCKOCTHU

[IpaBunbpHBIE MHOTOYTOJIBHUKH. JlJTMHA
OKPY’KHOCTH M ILIOIIAb Kpyra.
Brruncnenue mromanei

Z[BI/DKGHI/IH IIJIOCKOCTH

[ToBTOpeHmE, 0000IIEHNE, CUCTEMATU3AIIHS
3HAHUHU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne

Tema ypoka

KoaunuecTBo yacoB

Bcero

16

10

12

68

Koan4yecTBo 4acoB

KoHnTpoibHbIe
padoThbI

IIpakTHyeckue
padoThbI

JlaTa

JJIeKTPOHHBIE

(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypcbl

bubnunoreka [IOK
https://m.edsoo.ru/7f41al12
C

but6mmoreka [IOK
https://m.edsoo.ru/7f41a12
c

bubmuoreka [JOK
https://m.edsoo.ru/7f41a12
c

bubnunoreka [JOK
https://m.edsoo.ru/7f41al12
c

bubnuorexka [JOK
https://m.edsoo.ru/7f41a12
C

but6mmoreka [IOK
https://m.edsoo.ru/7f41a12
c

but6mmoreka [JOK
https://m.edsoo.ru/7f41a12
c

DJICKTPOHHBIE



n/n

[c BN B e N T S

10

11

12

13

IIpocreiimme reoMeTpuYeCKue
O0OBEKTHI

MHOroyrojapHuK, J0MaHas
CMexHbIE U BEPTUKAJIBHBIC YIIIBI

CMexXHbBIE U BCPTUKAJIBHBIC YTJIBI

CMeKHBIC U BCPTUKAJIBHBIC YTJIbI
CMexHbIe U BCPTUKAJIBHBIC YTJIBI
CMexXHbBIE U BCPTUKAJIBHBIC YTJIbI
CMeXHBIE U BCPTUKAJIBHBIC YTJIbI

N3mepenne JIMHEWHBIX U YIJIOBBIX
BEJINYUH, BBIUUCIEHUE OTPE3KOB U
YTIIOB

W3mepenue JIMHEWHBIX U YIJIOBBIX
BEJINYUH, BBIYUCIIEHUE OTPE3KOB U
YTJIOB

W3mepenue JIMHEWHBIX U YIJIOBBIX
BEJIMYMH, BBIYUCIICHAE OTPE3KOB U
yIJIOB

N3MepeHne IMHENHBIX U YTIIOBBIX
BEJINYMH, BEIYMCICHUE OTPE3KOB U
YIJIOB

[Tepumetp u muomaab Guryp,
COCTaBIJICHHBIX M3
MIPSIMOYTOJIBHUKOB

Bcero

—

KoHTpoibHbIe
padoThbI

IIpakTHyeckn
e padoThbI

H3yYeHHUSs

uupposbie
o0pa3oBarte/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/8866b72
4

bub6nuoreka [IOK
https://m.edsoo.ru/8866cbba

bubmuoreka [JOK
https://m.edsoo.ru/8866¢5¢c0

bubnunoreka [JOK
https://m.edsoo.ru/8866¢7be

but6mmoreka [IOK
https://m.eds00.1ru/8866c3ea



14

15

16

17

18

19

20

21

22

23

24

25

26
27

[Tepumetp u mowaab Guryp,
COCTaBJICHHBIX U3
IPSIMOYTOJIbHUKOB

[ToHsATHE O paBHBIX TPEYTOJILHUKAX
Y TIEPBUYHBIC TIPE/ICTABIICHUS O
paBHBIX UTypax

Tpu npusHaka paBeHCTBA
TPEYroJIbHUKOB

Tpu npu3Haka paBeHCTBA
TPEYTrOJIbHUKOB

Tpu npusHaka paBeHCTBA
TPEYrOJIbHUKOB

Tpu npr3Haka paBeHCTBA
TPEYTrOJIbHUKOB

Tpu npusHaka paBeHCTBa
TPEYroJbHUKOB

Tpu npr3Haka paBeHCTBA
TPEYroJIbHUKOB

ITpu3Haku paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

IIpu3Haku paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

CBONCTBO MeIHaHEI
MPSIMOYTOJIBHOTO TPEYTOIbHUKA,
MPOBEIEHHOM K TUIIOTEHY3€E
CBOMNCTBO MeIHaHBI
MPSIMOYTOJIBHOTO TPEYTOIbHUKA,
IIPOBEIEHHON K TUITOTEHY3€
PaBHoOenpeHHbIC U
PaBHOCTOPOHHUE TPEYTOJbHUKHU

IIpu3Haku u cBoOCTBA
paBHOOEAPEHHOTO TPEYTOJbHUKA

but6mmoreka [IOK
https://m.eds00.ru/8866¢ce80

but6mmoreka [JOK
https://m.edsoo.ru/8866d1fa

bubnunoreka [JOK
https://m.edsoo.ru/8866d34e

but6mmoreka [JOK
https://m.edsoo.ru/8866e01e

bubnuorexa [JOK
https://m.edsoo.ru/8866e88¢

bubmuoreka [JOK
https://m.edsoo.ru/8866e9¢ec

bub6nuoreka [IOK
https://m.edsoo.ru/8866d6fa

bubmuoreka [JOK
https://m.eds00.1ru/8866d88




28

29
30
31

32
33

34

35

36

37
38

39

40

41

[Ipu3Haky u cBOMCTBA
PaBHOOEIPEHHOTO TPEYTOJbHUKA

IIpu3Haku U CBOMCTBA
PaBHOOEIPEHHOIO TPEYTOJbHUKA

HepaBeHcTBa B reomeTpun
HepaBeHcTBa B reomerpun

HepaBeHCTBa B I'COMETpUU
HepaBeHCTBa B IrCOMCTPHUU

[IpsaMOyToIbHBIN TPEYTOJIBHUK C
yriaom B 30°

IIpssMOYTONIBHBIN TPEYTOJIBHUK C
yriiom B 30°

KonTponbhas pabota no teme
"TpeyronbHUKH"

[TapannenpHble NpsMble, UX
CBOWCTBA

[TaTeiit noctynar EBkinuaa

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OTHOCTOPOHHUE YIJIBI,
00pa30BaHHbIE NPH NEPECEUECHUU
MapaJUICIbHBIX MPSAMBIX CEKYILEH

Hakpecr nexamue,
COOTBETCTBCHHBIE U
OTHOCTOPOHHUE YIJIBI,
00pa30BaHHbIE NPH NIEPECEUECHUN
[apaJUIEIIbHBIX MPSAMBIX CEKYIIEH

Hakpecr nexamue,
COOTBETCTBEHHBIE U

0

but6mmoreka [JOK
https://m.eds00.ru/8866d88
0

bubnunoreka [JOK
https://m.edso0.ru/8866e26¢

but6mmoreka [IOK
https://m.edsoo.ru/8866e3a2

bubnunoreka [IOK
https://m.edsoo.ru/8866eb22

bu6nunoreka [IOK
https://m.edsoo.ru/8866ecbc

but6mmoreka [IOK
https://m.edso0.ru/8866ef64

bubnunoreka [IOK
https://m.edso0.ru/88661086




42

43

44

45

46

47

48
49

50

51

OJTHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE NPH NTEPECEUECHUU
MapaJUIEIbHBIX MPSAMBIX CEKYILEH

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OHOCTOPOHHUE YIJIBI,
00pa30BaHHbIE NPH NEPECEUECHUU
MapaJUICIbHBIX MPSAMBIX CEKYILEH

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTIIBI,
o0pa3oBaHHbBIE IPU MIEPECCUCHUH
NapauIeIbHBIX IPSIMBIX CEKYyIIEH
[Tpu3Hak napayuieabHOCTH MPSIMBIX
Yyepe3 paBEHCTBO PACCTOSIHUN OT
TOYEK OJHOM IIPSIMOU 10 BTOPOH
psAMOI

[Ipu3Hak napaIenbHOCTH NMPSAMBIX
Yepe3 paBEeHCTBO PACCTOSHUM OT
TOYEK OJIHOM MPSAMOU 10 BTOPOH
IPSIMO

CymMa yriioB TpeyroJibHUKa
CymMa yriioB TpeyroybHUKa

BHemHue yriel TpeyrojabHUKa

BHelHue yriel TpeyrojpHUKa
KonrponbHas padora no reme
"[TapamienbHble IpSIMBIE, CyMMa
YIJIOB TPEYroJbHUKA"

OKpy’KHOCTb, XOpAbI U TUAMETP, UX
CBOMCTBA

bu6nunoreka [IOK
https://m.edsoo.ru/886613b0

bu6nunoreka [IOK
https://m.eds00.ru/88661630
bubmuoreka [JOK
https://m.edsoo.ru/886618ba

bubmuoreka [JOK
https://m.edsoo.ru/8866fa5e

bubnuoreka [JOK
https://m.edsoo.ru/8866fe6e

bu6nuoreka [IOK
https://m.eds00.ru/8867080




52

53
54

55

56

57

58

59

60

61

62

63

64

65

KacarenpHas k OKPY’KHOCTHU

OKpy’KHOCTb, BIIUCAHHAs B yroJl
OKpy’KHOCTb, BIIUCAHHAs B yroJl

ITonstue o I'MT, npumeHeHue B
3aa4ax

[Tousitue o 'MT, npumenenue B
3a/1ayax

buccekTpuca u cepeIuHHBII
NEPIIEHIUKYJIAP KaK
r€OMETPUYECKUE MECTA TOUEK
OKpyX HOCTb, OIMCAHHAsA OKOJIO
TpPEyrojabHUKa

OKpy’KHOCTb, OIIICAHHAsL OKOJIO
TPEYroJIbHUKA

OKpy’KHOCTb, BIIUCAHHAs B
TPEYTrOJIbHUK

OKpy»X HOCTb, BHUCAHHAS B
TPEYTOJIbHUK

[Ipocreiimue 3agaun Ha
IIOCTPOECHUE

IIpocrenimue 3agaun Ha
MMOCTPOCHUE

KonrponbHas padora o reme
"OKpY>KHOCTb U KpYT.
I'eomeTrpuueckue noctpoeHus"

[ToBTOpeHue u 00001IeHIE 3HAHHIA
OCHOBHBIX IOHATHH U METOAOB

0

but6mmoreka [JOK
https://m.edsoo.ru/88670e9a

but6mmoreka [IOK
https://m.eds00.ru/8867013¢
but6mmoreka [IOK

https://m.edso00.ru/8867050
8

bubnunoreka [JOK
https://m.edsoo.ru/88670a62

bu6nunoreka [IOK
https://m.edsoo.ru/8867103e

bubmuoreka [JOK
https://m.edsoo.ru/8867118
8

but6mmoreka [IOK
https://m.edsoo.ru/886712d
2

bubnunoreka [IOK
https://m.edsoo.ru/8867146
2

bu6nunoreka [IOK
https://m.edsoo0.ru/886715b
6




Kypca 7 Kiacca
66 Hrorosast koHTpobHAs paboTa

[ToBTOpeHmEe 1 00001IEHIE 3HAHMIA
67 OCHOBHBIX HOHATHI U METOIOB
Kypca 7 Kiacca

[ToBTOpeHue u 00001IeHIEe 3HAHMIA
68 OCHOBHBIX NOHATHI U METOIOB
Kypca 7 Kiacca

OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

68

bubmuoreka [JOK
https://m.edsoo.ru/886716ec

bu6nunoreka [IOK
https://m.edso0.ru/886719bc




8 KUIACC

Ne

n/n

10

11

Tema ypoka

[Tapannenorpamm, €ro Mpu3HaKu 1
CBOMCTBa

[Tapannenorpamm, ero nNpu3HaKu 1
CBOMCTBA

[Mapannenorpamm, ero Mpu3HaKu U
CBOMCTBA

YacTHble ciiyyan mapauieiorpaMMoB
(IpsAMOYTOJIBHUK, pOMO, KBaJpar), Ux
IIPU3HAKU U CBOMCTBA

YacTHble ciryyan napauiesiorpaMMoB
(IpsAMOYTONBEHUK, POMO, KBapaT), UX
MIPU3HAKU U CBOMCTBA

YacTHble ciyyan napajuiesiorpaMMoB
(TIpsIMOYTOJTEHUK, pOMO, KBaJIpar), ux
IIPU3HAKU U CBOMCTBA

Tpanenust

PaBHOOOKAs 1 TPSIMOYTOJIbHAS
Tpanenuu

PaBHOOOKAs U IPSIMOYTOJIbHAS
Tpanenuu

Meron yaBOeHUST MeTHaHbI

LenTpanbHas cuMmMeTpus

KoaunyecTBo uacos

Bcero

KoHTpoibHbIe
padoThbI

IIpakTHyeckn
e padoThbI

Hdara
H3y4YeHUs

JJIeKTPOHHBIE

uugposeie
oOpa3oBaTe/ibHbIE

pecypcbl

bubmuoreka [JOK
https://m.edsoo.ru/88671af2

bu6mmoreka [IOK
https://m.edsoo.ru/88671cal

bubnuoreka [JOK
https://m.edsoo.ru/88671cal

bubmuoreka [JOK
https://m.edsoo.ru/88671dea

bubnunoreka [JOK
https://m.edsoo.ru/88671120

bubnuorexka [JOK
https://m.eds00.ru/8867209¢

bubnunoreka [JOK
https://m.edsoo.ru/8867235
8

but6mmoreka [JOK
https://m.edsoo.ru/8867252¢

bu6nunoreka [IOK
https://m.edsoo.ru/8867285
8

bubmuoreka [JOK

https://m.eds00.1u/88672b1
4

but6mmoreka [JOK




12

13

14

15

16

17

18

19

20

21

22

23

24

KonTponbHas pabota no teme
"UeTbIpEXyroJbHUKN"

Teopema ®aneca u Teopema o
MIPONOPIMOHAIBHBIX OTPE3KaX

CpenHsist TMHUS TPEYroJIbHUKA

CpenHsist TMHUS TPEyroJIbHUKA

Tpaneuus, e€ cpenHss TUHUA

Tpaneuws, e€ cpeaHsiss TUHUS

HpOHOpI_II/IOHaJIBHLIC OTPC3KU

[IponopimoHanbHbIE OTPE3KU

HeHTp MaccC B TPCYT'OJIbHHUKE

HOI[O6HBI€ TPEYTrOJIbHUKU

Tpu npusHaka nogodus
TPEYroJIbHUKOB

Tpu npuszHaka nogoOus
TPEYTOJbHUKOB

Tpu npusnaka nogo0us
TPEYTOJIbHUKOB

https://m.eds00.1ru/88672b1
4

but6mmoreka [JOK
https://m.edsoo.ru/88672c9a

bubnunoreka [JOK
https://m.edsoo.ru/8867337a

bubnuoreka [JOK
https://m.eds0o0.ru/88672e0c

bub6nuoreka [IOK
https://m.edsoo.ru/8867238

bubmuoreka [JOK
https://m.edsoo.ru/8867235
8

but6mmoreka [IOK
https://m.edso00.ru/8867306
4

bu6nunoreka [IOK
https://m.edso0.ru/8867379
4

bubmuoreka [JOK
https://m.edso00.ru/8867379
4

but6mmoreka [IOK
https://m.edsoo.ru/886738fc
but6mmoreka [IOK
https://m.edsoo.ru/88673a78
but6mmoreka [IOK
https://m.edsoo.ru/88673bae
bubmuoreka [JOK

https://m.edsoo.ru/88673d5
2

bubnunoreka [JOK
https://m.edsoo.ru/8867400e




25

26

27

28

29

30

31

32

33

34

35

36
37

38

39

Tpu npusznaka nogoOus
TPEYTOJbHUKOB

[TpumeHeHne Nog00Ms IPH PELLICHUH
MIPaKTUYECKUX 3aja4

KonTponbHas pabota no teme
"[TonoOHBIE TPEYTOILHUKH"

CBolicTBa IwIomMAaae
TreOMETPHUECKUX HUryp

DopmyJIbl U1 TUIOIIAIA
TPEYTroJIbHHUKA, TapaJljIeiorpaMmma

DopmyJIbl U1 TUIOIIAIN
TPEyToJIbHUKA, MapajijiesaorpaMma

DopMyTbl 114 TUIOMIAIN
TPEYroJIbHHUKA, TapaJljieiorpaMma

DopmyJIbl U1 TUIOMIAIA
TPEyToJIbHUKA, MapajijiesaorpaMma

DopmyJIbl U1 TUIOMIAIN
TPEyToJIbHUKA, MMapajijiesaorpaMma
Brruncienue miomanei cia0KHBIX
uryp

[Tnomanu ¢uryp Ha KiIeT4aTon
Oymare

[Tnomanu nonoOHBIX huUryp
[Tnomanu nonoOHBIX hUryp

3a1auu ¢ MPaKTUYECKUM
CoZIepKAHUEM

3anauym ¢ NpaKTUYECKUM
coziepKaHueM

but6mmoreka [JOK
https://m.edsoo.ru/8867445a

bubnunoreka [JOK
https://m.edsoo.ru/886745fe

bubnuoreka [JOK
https://m.edsoo.ru/8867486
0

bu6nuoreka [IOK
https://m.edsoo.ru/88674a22
bubmuoreka [JOK
https://m.eds00.1ru/88674a22
bubmuoreka [JOK
https://m.eds0o.ru/8867528
8

bubnuorexka [JOK
https://m.edsoo.ru/8867542¢

but6mmoreka [IOK
https://m.edsoo.ru/88674e78

bu6nuoreka [IOK
https://m.edsoo.ru/8867473e

but6mmoreka [JOK
https://m.edsoo.ru/8867555
8

bu6nuoreka [IOK
https://m.eds00.ru/8867568
4




40

41

42

43

44

45

46

47

48

49

50

51

52

Pemenne 3amad ¢ TOMOIIBIO METOIA
BCIIOMOTaTEIbHOM TIOIIAAN

KontponbHas pabora 1o Teme
"Tlromans"

Teopema [Tudaropa u eé
MIPUMEHEHHE

Teopema [Tudaropa u eé
MIPUMEHEHUE

Teopema IIudaropa u eé
IIPUMEHEHNE

Teopema [Tudaropa u eé
NpUMEHEHHE

Teopema I[Tudaropa u eé
MIPUMEHEHUE

Omnpenenenre TPUrOHOMETPUYECKUX
GbyHKIUI ocTporo yria
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
TPUTOHOMETPUYECKUE COOTHOIICHMS
B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

OCHOBHOE TPUTOHOMETPUUECKOE
TOXAECTBO

OCHOBHOE TPUTOHOMETPUYECKOE
TOKJECTBO

OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO

KonTponbhas pabota no teme
"Teopema [Iudaropa u Hauana
TpUroHOMEeTpUu"

BnucanHble 1 IEHTpaIbHbBIE YTIIHI,
YTOJI MEX]y KacaTeJIbHON U XOpAon

bu6nuoreka [IOK
https://m.edsoo.ru/88674190
bubmuoreka I[JOK
https://m.edso0.ru/8867579¢
bubmuoreka [JOK
https://m.edso00.ru/8867591
8

but6mmoreka [IOK
https://m.edso00.ru/8867591
8

but6mmoreka [IOK
https://m.edsoo.ru/88675abc

but6mmoreka [IOK
https://m.edsoo.ru/88675d3
2

but6mmoreka [IOK
https://m.edsoo.ru/88675144

but6mmoreka [JOK
https://m.edsoo.ru/8a1407e8

but6mmoreka [JOK
https://m.edsoo.ru/8a1415b2




53

54

55
56

57

58

59

60

61

62

63

64

65

66

BnucanHnble U IEHTpaIbHBIE YIIBI,
YIOJI MEXKy KacaTeIbHON U XOpAoH

BnucanHnbie U LIeHTpanbHBIE YIIBI,
YIOJI MKy KacaTeJIbHOM U XOpJI0H

VYIubl MeXAy XOpJaMU U CEKyLUMU
VYIubl MeXAy XOpJAaMU U CEKyLIUMU

BHI/ICQ_HHLIC " OITMCAHHBEBIC
YETBIPEXYTOJIBHUKH, UX MPU3HAKU U
CBOMCTBA

Brmcannbsie 1 onrcaHHBIE
‘-IGTI;IpéXerJ'H)HI/IKI/I, ux HpI/I3HaKI/I Hu
CBOMCTBA

Brmcannbsie 1 onrcaHHbIE
LIGTI)IpéX}’l"O.]'IBHI/IKI/I, ux HpI/ISHaKI/I Hu
CBOMCTBA

IIpuMeHeHre CBOWCTB BIIMCAHHBIX U
ONMCAHHBIX YETHIPEXYTOJBHUKOB MPH
pEeLICHUU T€OMETPUYECKUX 3a1a4
IIpuMmeHeHre CBOMCTB BIMCAHHBIX U
ONMCAHHBIX YETHIPEXYTOJIBHUKOB IPH
pEeLICHUU TEOMETPUYECKUX 3a1a4

B3anMHoe pacrioniokeHne Byx
OKPYKHOCTEH, 00IIME KacaTelbHbIC

Kacanue okpyxxHoOCTEN

KonrponsHas padora 1o teme "Yrisl
p p

B OKpYy>XHOCTU. Bricanusie u
ONMCAaHHBIEC YETHIPEXYTOIbHUKH"

[ToBTOpEHHE OCHOBHBIX NOHATUN U
METOJI0B KypcOB 7 U 8 KJIacCoB,
0000111eHHE 3HAHUI

HOBTOpeHI/Ie OCHOBHBIX TTIOHSATHH U

bubmuoreka [JOK
https://m.edsoo.ru/8a141940

bubmuoreka I[JOK
https://m.edsoo.ru/8a141b34

bubmuoreka [JOK
https://m.edsoo.ru/8a140f86

bubmuoreka [JOK
https://m.edsoo.ru/8a1416d4

bubnunoreka [JOK
https://m.edsoo.ru/8al416d4

bubnunoreka [JOK
https://m.edsoo.ru/8al1410a8

bubnuoreka [JOK
https://m.edsoo.ru/8al410a8

but6mmoreka [JOK
https://m.edsoo.ru/8al141c88

but6mmoreka [JOK
https://m.edsoo.ru/8al41ddc

but6mmoreka [JOK



METOJI0B KypcOB 7 U 8 KJIacCOB,
00o011eHue 3HaHUu I

67 Htorosast KOHTpOJIbHAs paboTa

[ToBTOpEHNE OCHOBHBIX MOHATUN U
68 METOJOB KypCOB 7 U 8 KJIacCOB,
0000111eHNE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

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

bubmuoreka [JOK
https://m.edsoo.ru/8a142368

but6mmoreka [IOK
https://m.edsoo.ru/8a1420ac




9 KJIACC

Ne

n/n

[ T S VS B \S]

O 03

11

12

13

14

15

Tema ypoka

OrnpezenieHre TPUTOHOMETPUUECKUX
¢byukuwmii yriios ot 0° go 180°

®opmyJibl IPUBEACHUS
Teopema kocuHYyCOB
TeopeMa KocHHYCOB

TeopeMa KocHHYCOB

Teopema cunycoB

Teopema cunycoB
TeopeMma cuHycoB

HaXO)KI[CHI/Ie JAJIMH CTOPOH U
BCJIMYHH YTJIOB TPECYT'OJIbHUKOB

Pemenue TpeyroabHUKOB
Pemenne TpeyroibHUKOB
Pemienne TpeyroibHUKOB

Pemenuie TpeyroasHUKOB

[IpakTHyeckoe MpUMEHEHUE TEOpEM
CHUHYCOB Y KOCUHYCOB
[IpakTueckoe NpUMEHEHUE TEOPEM
CHHYCOB U KOCHHYCOB

KoaunuecTBo uacoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoThI

Jlara
H3y4YeHH
|

JJIeKTPOHHBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypcbl

bubmuoreka [JOK
https://m.edsoo.ru/8al1424bc

bu6mmoreka [IOK
https://m.edsoo.ru/8a14336¢

bubmuoreka [JOK
https://m.edsoo.ru/8a142d5e

bu6mmoreka [JOK
https://m.edsoo.ru/8al42e8a

bu6mmoreka [{IOK
https://m.edsoo.ru/8a1430b0
bubmuoreka [JOK
https://m.edsoo.ru/8al42ac0
bubmuoreka [JOK
https://m.edsoo.ru/8al42ac0
but6mmoreka [JOK
https://m.edsoo.ru/8al42ac0
bu6mmoreka [IOK
https://m.edsoo.ru/8al42ac0
bubmuoreka [JOK
https://m.edsoo.ru/8a142c3c




16

17

18

19

20

21

22

23

24

25

26

27

KonTponbhas pabota no teme
"Pemienue TpeyroapbHUKoB"

[TonsaTue o npeodpazoBaHUN OJOOHS

CoOTBETCTBEHHBIE 3JICMECHTHI
noJ00HBIX Uryp
COOTBETCTBEHHBIE JIEMEHTHI
MoA0OHBIX (puryp

Teopema 0 mpoU3BEACHUN OTPE3KOB

XOpJI, TeOpeMa O MPOU3BECHUN
OTPE3KOB CEKYIIUX, TEOPEMa O
KBaJ[paTe KacaTeJIbHOU

Teopema o0 Ipon3BENEHUH OTPE3KOB

XOpJI, TeOpeEMa O MPOU3BEICHUN
OTPE3KOB CEKYyILUX, TEOPEMA O
KBaJpaTe KacaTeJIbHOU

Teopema 0 mpoU3BEACHUN OTPE3KOB

XOpII, TeOpeMa O MPOU3BEICHUN
OTpPE3KOB CEKYIIHUX, TEOPeMa O
KBaJ[paTe KacaTeJIbHOM

[IpumeHeHue TeopeM B peleHUH
F€OMETPUYECKUX 3a]1a4

IIpuMeHeHne TeopeM B peleHun
TFEOMETPUYECKUX 3a/1a4

[IpumeneHue TeopeM B pelieHUU
F€OMETPUYECKUX 3a]1a4

KonrponbHas padora no Teme
"[IpeoOpa3oBanue mogoous.
MeTtpHuueckue COOTHOIICHHUS B
OKpYy>KHOCTH"

Onpenenenre BEKTOPOB.
Pu3HYECKUl U FeOMETPUIECKUI

bu6mmoreka [JOK
https://m.edsoo.ru/8a14392a
bubnuoreka [JOK
https://m.edsoo.ru/8a143ab0

bu6mmoreka [JOK
https://m.edsoo.ru/8al43ded

bubmuoreka [JOK
https://m.edsoo.ru/8a14406e

bu6mmoreka [{OK
https://m.edsoo.ru/8al441a4

bu6mmoreka [JOK
https://m.edsoo.ru/8al1442da

bubnuoreka [JOK
https://m.edsoo.ru/8a143f06
bubmuoreka [JOK
https://m.edsoo.ru/8a1443fc

but6mmoreka [JOK
https://m.edsoo.ru/8a144578

bu6mmoreka [JOK
https://m.edsoo.ru/8al447a8

bu6mmoreka [IOK
https://m.edsoo.ru/8a144960




28

29

30

31

32

33

34

35

36

37

38

39

40
41
42

CMBEICJI BEKTOPOB

CroxxeHre U BEIUNTAHHE BCKTOPOB,
YMHOKEHUEC BCKTOPA HA YUCIIO

CnosxkeHre ¥ BEIYUTAHHUE BCKTOPOB,
YMHOKCHHUE BEKTOpPA HA YUCIIO

CrnoXeHHE U BBIUNTAHUE BCKTOPOB,
YMHOXXCHHE BEKTOPA HA YUCIIO

Paznoxxenue BexkTopa 1o ABymM
HCKOJUIMHCAPHBIM BCKTOPaM

Koopaunatel BekTopa

CKaJ'IHpHOC MMPONU3BCACHUC BCKTOPOB,
€Tro NPUMCHCHHUE JI HAXOXKIACHUA
JJINH U YTJI0B

CKaJ'IHpHOG IIPpOU3BCACHUC BEKTOPOB,
€Tro MPUMCHCHHUE JI1 HAXOXKIACHUA
JJIMH U YTIJI0B

Pemenue 3anau ¢ nomoluso
BEKTOPOB

Pemenue 3amay ¢ moOMoOIIbIO
BEKTOPOB

[TpuMeHeHne BEKTOPOB ISl PEIICHUS
3a7a4u (PU3MKU

KonrponbHas padora no teme
"BexTops!"

I[CKapTOBI)I KOOpAMWHATHEI TOYCK Ha
IINIOCKOCTHU

YpaBHeHUE psAMOi
YpaBHeHuUe IpsAMOi

YpaBHEHHE OKPYKHOCTH

bubnuoreka [JOK
https://m.edsoo.ru/8al44a8¢c

bubmuoreka [JOK
https://m.edsoo.ru/8a144d52

bubmuoreka [JOK
https://m.edsoo.ru/8al44fbe

bu6mmoreka [JOK
https://m.edsoo.ru/8a14539c¢

but6mmoreka [{JOK
https://m.edsoo.ru/8a14550e

bu6mmoreka [JOK
https://m.edsoo.ru/8al44c3a

bubmuoreka [JOK
https://m.edsoo.ru/8a1458c4

bubmuoreka [JOK
https://m.edsoo.ru/8a145b08

bu6mmoreka [JOK
https://m.edsoo.ru/8al145c48

bubmuoreka [JOK
https://m.edsoo.ru/8al4635a



43

44

45

46

47

48

49

50
51
52

53

54

55

56
57

Koopaunats!l Touek nepecedeHust
OKPY>KHOCTH U NIPSIMOM

Metoa KoopAHHAT MPU PELICHUN
reoMeTpUYECKUX 3ajad,
NPAKTUYECKUX 3a/1a4

MeTo KOOpAMHAT TPU PEIICHUN
r€OMETPUYECKHX 3a/1ad,
MPAKTHYECKUX 3a7a4

MeTo KOOpAMHAT IPU PEIICHUN
reOMEeTpPUUYECKUX 3a/ad,
MPAKTHUYECKUX 3aja4

Kontponbnas paboTta mo teme
"JlekapTOBbI KOOPINHATHI Ha
IJI0CKOCTH"

HpaBI/IHBHBIe MHOI'OYT'OJIbHUKH,
BBIYHCIICHUEC UX 3JICMCHTOB

Hucno n. InuHa OKpyKHOCTH

Hucno nt. InuHa OKpyKHOCTH
JlnvHa 1yru OKpy»KHOCTH

Pannannasa mepa yria

[Inomane kpyra, ceKTopa, CErMeHTa
[Inomane kpyra, ceKTopa, CErMeHTa
[Inomane kpyra, ceKTopa, CErMeHTa

ITonsiTHE O ABMXKEHUM IIOCKOCTHU

[TapannensHbIN IEPEHOC, TOBOPOT

bubnuoreka [JOK
https://m.edsoo.ru/8a146620

bubmuoreka [JOK
https://m.edsoo.ru/8al146¢e0e

bubmuoreka [JOK
https://m.edsoo.ru/8al46fda
bu6mmoreka [JOK
https://m.edsoo.1ru/8a1472¢8

bu6mmoreka [JOK
https://m.edsoo.ru/8al14714c

bubmuoreka [JOK
https://m.edsoo.ru/8al4714c¢

bubnuoreka [JOK
https://m.edsoo.ru/8a147426

bubmuoreka [JOK
https://m.edsoo.ru/8a147750

bubmuoreka [JOK
https://m.edsoo.ru/8a147750

bu6mmoreka [JOK
https://m.edsoo.ru/8al147c82

bu6mmoreka [IOK
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[TapamienbHbIN IEPEHOC, TOBOPOT

[TapannenpHbIi IEPEHOC, IOBOPOT
[TapaienbHbIN IEPEHOC, TOBOPOT

[IpuMeHeHne NBUKEHUN IIpU
penieHnu 3a1a4y

KonTponbhas pabota no temam
"[IpaBuiIbHBIE MHOTOYTOJIBHUKH.
OKpyXHOCTb. [IBHIKEHUS TIIIOCKOCTH"

[ToBTOpeHue, 0600mEeHNE,
cUcTeMaTu3auus 3HaHui. M3mepenue
reOMETPUYECKUX BEJINYMH.
TpeyroiasHuKU

[ToBTOpEHME, 0000IICHNE,
CHCTEeMaTH3alus 3HAaHUM.
[TapamtensHbIE ¥ TIEPIICHIUKYJISIPHBIC
MpsIMBIC

[ToBTOpeHue, 060061IeHNE,
cHCTeEMAaTH3alKs 3HAHUMH.
OKpy’>KHOCTb U KPYT.
['eomeTpuyeckue nmocTpoeHus. Y bl
B OKPY>KHOCTHU

[ToBTOpenue, 060061IeHNE,
cucTeMaTu3alys 3HaHuil. Brimcanurie
Y OMHCaHHBIE OKPYKHOCTH
MHOTOYTOJIbHUKOB

WroroBas koHTpoNbHAs paboTa

[ToBTOpeHue, 0600mEeHNE,
CUCTEMATU3ALMS 3HAHUN

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

bu6mmoreka [JOK
https://m.edsoo.ru/8a147f16

bu6mmoreka [{OK
https://m.edsoo.ru/8a1480e2

bubmuoreka [JOK
https://m.edsoo.ru/8a148524

bu6mmoreka [JOK
https://m.edsoo.ru/8a148650

bu6mmoreka [IOK
https://m.edsoo.ru/8a148920
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HOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX pAa3/eliOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOIINI CBOEH I1eNbi0 00eCIeYnTh W3YUYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHUHA M  B3aUMHOE  pACIOJIOKEHUE, ONUPAETCS Ha  JIOTHYECKYIO,
J0Ka3aTeabHy0 JUuHUI0. L[eHHOCTh M3yueHHs reoMEeTpUH Ha YpOBHE OCHOBHOTO
oOuero o0pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIIUKUCS YUUTCS MPOBOAMTH
JOKa3aTeJIbHbIE PACCYKIEHUS, CTPOUTH JIOTHYECKHE YMO3AKIIFOUEHHUS, JOKa3bIBaTh
VCTUHHBIE YTBEPXKICHUS W CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOJIUTH
pacCykJieHuss «OT TMPOTHUBHOTO», OTIMYaTh CBOMCTBA OT  TPU3HAKOB,
dbopmynupoBath o00OpaTHble YyTBepkIeHus. (Ocoboe 3HaueHHE JoKazaTelbHas
JIMHUS UMEET IS YIIIyOJIIEHHOTO N3YYEHUsI MAaTEMATHKHU.

Llenpro M3yuyeHus: TEOMETPUU SBISIETCS HCIIONb30BAHUE €€ KaK MHCTPYMEHTA
IpU PEIIeHUH KaK MaTeMaTH4eCKUX, TaK U MPAKTUUECKUX 3aJ]1ad, BCTPEYAIOLTUXCS
B peanbHOM ku3HM. OOyuwaromuiics JODKEH  HAyYHUTbCS — ONPENEsATh
reOMETPUUYECKYI0 (UTYpPY, OMUCHIBATH CIOBAMU YEPTEXK WIM PUCYHOK, HAWTH
IUIOIIAJ(b  3€MEJBHOTO0  y4acTKa, pPACCUUTHIBATH  HEOOXOJUMYIO  JUIMHY
ONTOBOJOKOHHOIO Ka0eyss Wwin Tpedyemble pa3Mepbl Tapaxa JUisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTEIbHASL JUHUS B U3YYEHUU T'€OMETPUHU.
[Ipu pemiennn 3amad MPaKTHYECKOTO XapakTepa OO0y4aroUIuiicsl YYUTCS CTPOUTH
MaTeMaTU4eCKUEe MOJEIM pEalbHBbIX JKU3HEHHBIX CHUTyalud, IPOBOJIUTH
BBIUMCIICHUS U OIICHUBATH aJIEKBATHOCTD MOJYYEHHOTO pe3yJIbTaTa.

Oco6eHHOCTh Y4eOHOro Kypca YrIyOJaE€HHOIO U3y4YEeHHUS] TEOMETPUU COCTOUT
B TOM, 4TO OOYYarOIIHECS HE IPOCTO 3HAKOMSATCS C ONPEACIIEHHBIMU MTOHATUSAMH, a
YBEPEHHO OBajJieBaloT UMH. CyIeCcTBYIOIIME TEMbl NPOrpaMMbl 0a30BOro Kypca
reOMETPUH U3YyYaroTcs Ha 0oJiee TITyOOKOM YPOBHE, a 00yJarouuecs: IpuoOpeTaroT
YMEHUS, MOMOTAIIINE UM YBEPEHHO NPUMEHSITh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXHBIX MPEAMETax, Mpexae Bcero Gpusuke u nHpopMaTUke,
a TakXe IOJIb30BAThCS IOJTYYEHHBIMU 3HAHMSMHU IPH PEIIEHUU MPAKTHUYECKHUX
3a/ay.

CornacHo ydeOHOMY MlaHy B 7-9 Kiaccax wu3y4aercss yriayOnEHHBIN
yueOHbIl Kypc «I eoMeTpus», KOTOPHIH BKIIFOYAET CICTYIONINE OCHOBHBIC Pa3/Ieibl
conepxkanus: «Hawama  reomerpum», «TpeyronbHukm»,  «OKpyXHOCTBY,
«YetpipéxyronpHukmny, «I[logobuey, «neMeHTsl TpuronomeTpumny, «llnomanny», a
Takxke «Meton koopauHaty, «Bexkrops», «[IpeoOpazoBaHus MIOCKOCTH .

Ha wusyudenune yueOHOro kypca «l'eomerpusi» orBogutrcs 306 uvacoB: B 7
kiacce — 102 gaca (3 yaca B Hezento), B 8 kiacce — 102 yaca (3 vaca B Hefeno), B
9 knacce — 102 gaca (3 yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Hayaya reomerpuu

Hctopuss BO3HUKHOBEHHsS W pa3BUTHA reomerpuu. HavanpHble noHATHA
reomerpuu. Touka, mpsmas, OTpe3ok, nyd. [lonstue 006 akcuome, Teopeme,
JI0Ka3aTeNbCTBE, OMPEACICHUN.

B3auMHOe pacnosiokeHue TO4eK Ha IpsaMoM. M3mepeHue MIMHBI OTpe3Ka,
PACCTOSHUE MEXAY TOYKAMM.

[Tonymnockocte u  yros. Buasl yrioB. HM3MepeHue BeIWYMH YIJIOB.
BeprtukanbHble U cMexHbIe yribl. [lapannenbHble U MEPIICHIUKYIISIPHBIE TTPSMBIE.
PaccrosiHue ot Touku 10 npsiMou. buccekTpuca yria.

Jlomanas. Buasl nmomanbix. JlnnHa momanon. MHoroyrogsHukd. [lepumerp
MHOTOYroJIbHUKA. [[OHSTHE O BBIMYKJIBIX U HEBBIMYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuyHble TpeACTaBICHUS O paBEHCTBE (Uryp, HUX PaCIONIOKEHUH,
CUMMETPHH.

IIpocrenmmue noctpoenus. MHCTpyMEHTHI [UIsl U3BMEPEHUN U TOCTPOCHHU.

TpeyrojbHuKH

Buapl TpeyroibHUKOB: OCTPOYTOJIbHBIE, MPSAMOYTOJBHBIE, TYIOYTOJbHBIE,
paBHOOEIpEHHbIE, paBHOCTOpOHHHE. Menuana, OWCCEeKTpUca U  BBICOTA
TPEyTOJIbHHUKA.

PaBenctBo TpeyronpHukoB. llepBbli M BTOpOM NPU3HAKK PABECHCTBA
TPEYroJIbHUKOB. PaBHOOEeApEeHHbIE TPEYroJbHUKM W UX cBoicTBa. [lpu3Hak
pPaBHOOEIPEHHOTO TPEyrojbHUKa. TpeTuil mpu3HaK paBeHCTBA TPEYTOJIbLHUKOB.

CooTHOLIEHUsT MEXIY CTOPOHAMH W yIjaMu TpeyroyibHHKa. HepaBeHCTBO
TpeyroJibHuKa. HepaBeHCTBO O NIMHE JIOMaHOU.

Cummerpuunbsie  ¢Gurypsl. OCHOBHBIE CBOMCTBa OCEBOM CHUMMETPHUH.
IIpuMepbl CUMMETPHUH B OKPYKAIOILIEM MHUDE.

IMapaniensHbie npsaMbie. CymMMa yrijioB MHOTOYI0JIbHUKA

[TapanienbHOCTh IPSAMBIX, HCTOPUYECKUE CBEIEHMS O nocrynare EBxnmna u
o ponu JloGaueBCKOro B OTKPBHITUM HEEBKIMUJIOBOM reomerpun. CBoMcTBa U
MIPU3HAKKA NapaJuIeNbHbIX NpsAMbIX. CymMMa yIJIOB TpEyroiabHUKa. BHEnIHuEe yrisl
TpeyroyibHuKa. CyMMa BHYTPEHHHX YIJIOB MHOIOYI'OJIbHHKA M CyMMa BHEIIHHX
YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.

IIpsimoyrosbHbIe TPEYTr0JbHUKH

[Ipu3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYTOJBHUKOB. [lepnenaukynsp u
HakJIOHHas. CBOMCTBO MeUaHbl MPSMOYTOJIBHOIO TPEYTOJIbHUKA, IIPOBEIEHHON K
runotenyse. [IpaMoyroyibHbIN TPEYroJbHUK € yIiioM B 30°.

Oxpyx HOCTH



[ToHATHSA OKPYKHOCTHM M Kpyra. DJIEMEHTBl OKPYXHOCTH M KpyTra: LIEHTp,
paauyc, quaMerp, XopJa, UX CBOMCTBA. B3auMHOE pacmnosoXeHne OKPYKHOCTH H
npssmor. KacarenmpHas M cexkymas K OKpYKHOCTH. OKpy»KHOCTb, BIMCAaHHAasl B
yroda. [IpocTeinnme nocTpoeHus ¢ TOMOIIBIO IUPKYJIS U JINHEVKH.

I'eomeTpuyeckune MecTa TOYEK

ITonsiTHE O reOMETPUUYECKOM MecTe TOYeK. [Ipumepsl reOMETpUYECKUX MECT
TOYEK HA TUNIOCKOCTH. bUCCEKTpHUca yriia U CEpeANHHBIN NEPIIEHINKYJIAP K OTPE3KY
KaK IeOMETpUYEeCKHe MecTa TodeK. OnucaHHas OKPYKHOCTb TPEYIrOJIbHHMKA, €€
LEeHTp. MeToa reoMeTpuYecKuX MECT TOYEK IIPU PEILIEHUU T€OMETPUYECKUX 3a/1a4.

ITocTpoeHus ¢ MOMOUILIO HMPKYJISI U JIUHEUKH

Ucropuueckue ceaenus. OOOCHOBAaHUSA MPOCTEUIIUX MOCTPOEHUH, 3Tallbl
3a/1a4M HA MIOCTPOEHUs, PEIIECHHE 3a7]a4 Ha IOCTPOCHHUE LIUPKYJIEM U JIMHEHKOM.

8 KUIACC

YeTbIpEXyrobHUKHU

[lapannenorpamm, €ro mnpu3HaKM U cBoicTBa. IIpAMOyroiabHUK, pomoO,
KBaJpaT, uX MpHU3HAKu U cBoicTBa. Tpamemnus. PaBHoOenpeHHass Tpamenwus, €&
cBoiicTBa M npusHaku. [IpsmoyronbHas Tpanenus. CpeHss JUHASA Tpaneuuu.

Cpennss nuHUA TpEyrojibHHKA. MeTol yIBOECHHsS MEIHMAHBlI TPEYTOJIbHHKA.
Teopema o nepeceyeHN MEAUAH TPEYTOIbHUKA.

Teopema @aneca, Teopema O NPONOPLUOHAIBHBIX OTpe3Kax. Teopema
BaprHbOHa 1)1 IPOU3BOIBHOIO YETHIPEXYTOIBHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (DUTYPBHI.

IHoxo0ue

[Tonobue TtpeyronbHUKOB, KO3pduument nogodus. [Ipusznaku mnomoOus
TpeyrojabHUKOB. [IpuMeHeHne mMOAOOMS TpU pPEIIEHUHd TEeOMETPUUYECKUX U
PAKTUYECKUX 3a]a4.

ILiomans

[Tonsitue o momanu. CBolCTBa IUIOMIAICH TE€OMETPUUYECKUX (DUTYP.
[Ipocreiimue Gpopmyssl A7 MIOWEAAN TPEYroJibHUKA, MapaienorpaMma, pomoa u
Tpaneunu. Inomanu nogoOHeIX ¢puryp. OTHOIIEHNE TUIOIIAAEH TPEYTrOJIbHUKOB.

Teopema IIudgaropa

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu perieHun
IIPaKTUYECKUX 3a]a4.

DJIeMEeHTbI TPUTOHOMETPHH

CuHyC, KOCHHYC, TaHI'€HC M KOTAaHI€HC OCTPOro yrijla IPSMOYTOJIBHOTO
TpeyrojbHuKa. TpuroHomerpuueckue ¢yHkuuun yriaoB B 30°, 45° u 60°.
[IponopuoHAIBHBIE OTPE3KU B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eTBIPEXYT0JILHUKH, CBA3aHHbIE ¢ OKPY’KHOCTBHIO



BrnincanHble M LEHTpalbHBIE YIJIbI, YIOJI MEXKJYy KacaTeabHOU U XOPIOM.
Vel Mexay XOopJaMH U CEKyUIMMU. BrucaHHblE U ONMCAaHHBIE OKPY’KHOCTH
TPEYroJIbHUKAa M YeTbIpEXYrojJpbHUKH. CBOWCTBA M NPU3HAKU BIHCAHHOTO
YETBIPEXYTOJIbHUKA. B3auMHOE pacnoyioKeHHe [BYX OKpykHocTenh. Kacanume
oKkpy>xHOocTell. O0mue KacaTtelabHbIe K IBYM OKPYKHOCTSIM.

9 KVIACC

Pemienue TpeyrojJbHUKOB

Cunyc, KocuHyc, TaHreic yrimoB ot 0° mo 180°.  OcHoBHOE
TPUTOHOMETPUUYECKOE  TOKIECTBO. @opMysbl  IPUBEIACHUS. Pemenne
TPEyroJpHUKOB. TeopemMa KOCHMHYCOB W TeopeMa CHHYCOB. PemeHue
MIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CUHYCOB.
Pemenne 3a1ay reOMETPUYECKON ONITUKH.

Tpuronomerpruueckue dbopmynsl s TUIOMIAAM  TPEYTOJbHUKA,
napajiesniorpaMmma, pombOa, Tpanenuu. ®opmyna ['epona. @opmyna riomagu
BBIITYKJIOT'O YETBIPEXYTOJIbHUKA.

IToxo0ue TpeyroIbHNKOB

Xopnpl u  TOAOOHBIE TPEYTOJBHUKKM B  OKPYXHOCTH. Teopema o
IPOU3BEICHUN OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEACHUU OTPE3KOB CEKYIIMX,
TeopeMa O KBajJpaTe KacareabHOW. [IpruMeHeHne mpu pelmeHnn reoMeTpuYecKux
3agayd. Teopembl UeBbl 1 Menenas. [lonsitue o romoreTun.

MeToa KOOpAMHAT

YpaBHeHHE NMPSIMON Ha TUIOCKOCTH. YTJIOBOM KOI(POUIIMEHT M CBOOOIHBIM
YIEH, UX TEOMETPUYECKH CMBICI. [lapaninensHOCTP M NEPNEHIUKYISIPHOCTH
OpsIMBIX (Yepe3 yraoBor KO UIIUEHT).

VYpaBHeHHE OKpPYKHOCTH. HaxoxkneHue rmnepecedeHnii OKPYKHOCTEH U
OpsAMBIX B KoopauHatax. @opMysa pacCTOSIHUS OT TOYKH 10 npsmoil. [lmomaas
napajuienorpaMma B KOOpJAMHATaX, MOHATHE 00 OPUEHTUPOBAHHOW IUIOMIA/IH.
IIpuMenenne MeTona KOOpAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX
3a/1ayax.

BexkTopsl

Bekropel Ha miockocth. CHOKEHHME W BBIYMTAHUE BEKTOPOB — IIPAaBHIIA
TPEYTOJBHUKA U MapajuiesiorpaMMa. Y MHOXKEHHE BEKTOpa Ha 4ucio. KoopauHaTsel
BekTOpa. ClIOKEHME W BBIYMTAHME BEKTOPOB, YMHO)XEHHE BEKTOpa Ha YHUCIO B
koopauHaTax. [I[puMeHeHne BeKTOpoB B (pU3MKe, LIEHTP Macc.

[Tonarue o 6Gasuce (Ha MIOCKOCTH). PasyiokeHus: BEKTOPOB IO Oaszucy.
CkaisipHO€ TIPOU3BEIEHUE BEKTOPOB, T€OMETPUUYECKUI CMBICI U BBIPAKEHHE B
JEKapTOBBIX KoopAauHaTtax. JucTpuOyTHBHOCTh CKaJSPHOIO IPOU3BEACHUS.
CkansipHoe TpOM3BEACHUE U MpoeuupoBaHue. [IpuMeHeHHe CKaJsIpHOTO



MPOM3BEICHUS BEKTOPOB JUISl HAXOXAECHUS JUIMH W yrioB. PemieHwue
F€OMETPUYECKUX 3a/1a4 C MOMOIIBIO CKAJIIPHOTO MPOU3BEICHHUS.

JIIMHA OKPYKHOCTH M IVIOMIAAb KPyra

[IpaBunbHbIE MHOTOYTrOJAbHUKH. JInmmHa OkpyxkHOCTH. I'pamycHas w
paaraHHas Mepa yriia, BbIUKMCIEHUE [UIMH JIyr OKpyxHocrteu. [lnomans kpyra,
CeKTopa, cermeHTa. Mcropuyeckue cBeieHust 00 M3MEPEHUH JUTMHBI OKPY>KHOCTH U
IJIOIIaau Kpyra.

JIBHKEeHM S TUIOCKOCTH

Lentpanbaas cummerpus. LleHTpanbHO-cuMMeTpudHble (GUrypsl. [1oBopoT.
OceBast cummeTpusi. OUTypbl, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOW OCH.
[TapayutenbHBIN NIEpEHOC.

[lonsiTe nBwxeHHss U ero cBoiicTBa. PaBeHcTBO ¢uryp. IIposBienus
CUMMETPUH B IIPUPOAE, KUBOMIMUCH, CKYJIBITYype, apxurekrype. Kommozuuuu
IBUXKEHUH (mpocTeine npuMepsl). [I[puMeHeHre B reoMeTpUYeCKHUX 3a/1auax.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBbI
YYEBHOI'O KYPCA «'EOMETPHUSI» HA YIJYBJIEHHOM YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMNYHOCTHBIE PpPe3yJbTAThl OCBOCHHUS MPOrPaMMbl MO MaTeMaTHUKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

OPOSIBJIEHUEM HMHTEpeca K TMPOIUIOMY W  HACTOSIIEMY POCCHICKOU
MaTeMaTUKH, IIEHHOCTHBIM  OTHOIIEHHEM K  JIOCTHXKEHHMSIM  POCCHMCKHUX
MAaTEMATHUKOB M POCCHMCKOM MAaTEMaTUYECKOM WIKOJbI, K HCIOJb30BAHUIO 3TUX
JOCTWKEHUN B IPYTUX HAyKaX U MPUKIAJAHBIX cepax;

2) rpa’KIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEHN TpakJIaHWHA U peaIu3alluUd €ro
mpaB, TPEICTAaBICHUEM O MaTEeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYP TpakIaHCKOro oOIiecTBa (Harpumep,
BBIOOPBI, OMPOCHI), FOTOBHOCTHIO K 00CYKACHHUIO 3TUYECKUX MPOOIJieM, CBA3aHHBIX
C TMPaKTUYECKUM MPUMEHEHHEM JIOCTHKEHUM HAyKH, OCO3HAHUEM BaKHOCTHU
MOPaJIbHO-3TUYECKUX MTPUHIUIIOB B ACSITEILHOCTH YUEHOTO;

3) TPyA0BOI0 BOCTIMTAHMSI:

YCTAaHOBKOW HAa aKTUBHOE Yy4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MAaTEMATHUYECKOW HAIPaBIE€HHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMaTUYE€CKOIO
o0Opa3oBaHMs Ha TPOTSHKEHUM BCEH JKU3HM JUIsl YCHEIIHOW MpodeccrnoHanbHOM
JESTENBbHOCTA M PA3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HaHHBIM BBIOOPOM U
NOCTPOCHUEM MHIMBUIYATLHON TPAaCKTOPUM 00Opa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4ETOM JIMUHBIX UHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTENH;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA:

CIIOCOOHOCTHIO K OMOIIMOHAJIBHOMY U  3CTETUYECKOMY  BOCIPHUATHUIO
MaTEeMaTUYeCKUX OOBEKTOB, 3a/au, PEIICHHWM, pacCyXICHUW, YMEHUIO BUACTbH
MAaTEMAaTHYECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

S) neHHocTel HAY4YHOI'0 NMO3HAHUSA:

OpUEHTalMel B JACATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4YHBIX
Npe/ICTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs YENOBEKA, MPUPOJILI U
oOllecTBa, MOHMMAHUEM MATEMaTUYECKOM HAayKu Kak cQepbl YeIOoBEYECKOU
NEATEbHOCTH, ATANoB €€ Pa3BUTHUS W 3HAYMMOCTH JJISI Pa3BUTHUS LUBWIM3ALINH,
OBJIJICHUEM SI3BIKOM MAaT€MaTHUKH U MAaTEeMaTUYECKOW KyJIbTYypOW KakK CpPeACTBOM
NO3HAHUS MUpPA, OBJIaJCHUEM HABBIKAMH HCCIIEIOBATENBCKON JEATEIbHOCTH;



6) ¢pusnueckoro Bocnuranus, GopMHPOBAHMSA KYJIbTYPbI 310POBbSI U
3MOILMOHAJIBLHOIO 0JIaronoJIy4ns:

FOTOBHOCTBIO MPUMEHATh MATEMAaTHUYECKHE 3HAHUA B HMHTEPECAX CBOETO
3I0pOBbs, BEACHUS  3J0POBOro  oOpa3a KW3HU  (3I0pPOBOE  MUTAHUE,
cOalaHCUPOBAHHBIM PEXUM 3aHATHA U OT/AbIXA, peryspHas ¢uznueckas
aKTUBHOCTbH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pepIECKCUM, TMPU3HAHHEM CBOETO
MpaBa Ha OUIMOKY U TaKOTO e IpaBa JIpyroro 4ejaoBeKa;

7) 3K0JIOrH4e€CKOro BOCIMTAHMS

OpPUEHTALIMEN HA IPUMEHEHUE MAaTEMaTUUYECKUX 3HAHWM U1l PELICHUS 3a/1a4
B 00JACTH COXPAaHHOCTU OKPYXKAIOIIEH Ccpespl, IIaHUPOBAHMS TMOCTYNKOB U
OIIEHKM HX BO3MOJKHBIX MOCJIECACTBUM ISl OKPYXAIOWIEH Cpeabl, OCO3HAHUEM
r100aJIBLHOTO XapakTepa SKOJIOTMYECKUX MPOOIeM U MyTEeW X pelieHus;

8) apanTanum K M3MEHAKIIUMCS YCJOBHSM COUMAJIbHOM M NMPHUPOTHON
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBUSAX HEONMPEAECIEHHOCTH, IMOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTHUUYECKYIO NEATEIBHOCTh, B TOM YHCIIE
YMEHUE YUYUThCS y APYTHX JIOJEH, MpUoOpeTaTb B COBMECTHOW JESTEIHHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OMBITA IPYTHX;

HEO0OXOAMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWM, (HOPMYIUPOBATH UJIEH,
MOHATHUSI, TUIIOTE3bI 00 OOBEKTaX U SIBIICHUSIX, B TOM UHCIIC PAHEE HEU3BECTHBIX,
OCO3HaBaTh JCPUIIUTHI COOCTBEHHBIX 3HAHWM U KOMIIETEHTHOCTEH, MJIAaHUPOBATh
CBOE PA3BUTUE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CHUTyallMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOUIUMNA KOHTPMEpP, KOPPEKTUPOBATh
MPUHUMAEMbIE PEIIeHUs W JEHCTBUA, (OPMYJIUPOBATh W OIICHUBATh PUCKH U
NOCIIECTBUA, (OPMUPOBATDH OIIBIT.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS IIpOrpaMMBbI 10 MaTeMaTHKe Ha YPOBHE OCHOBHOIO
oO1mrero o6pazoBanusi y o0y4daromierocsi Oyayt chopMUpOBaHEI MeTaNpeIMeTHbIe
pe3yJabTaThl, XapaKTePU3YIOIINECs OBJIaJICHUEM YHHUBEPCATbHBIMU
MO3HABATCIIbHBIMU ~ JICWCTBUSMH,  YHHBEPCAJIbHBIMH  KOMMYHHKATHBHBIMHU
JICUCTBUSIMH W YHUBEPCATBHBIMU PETYJIATUBHBIMH JCHCTBUSIMHU.

Ilo3naBaTesibHBbIC YHHBEPCAJIbHbIC Y4eOHbIE 1eiCTBUSA
ba3oBblie Joruyeckue aeiicTBUA:

BBIBJLITD M XapaKTEpU30BaTh CYIIECTBEHHBIE NPU3HAKM MAaTEMaTUYECKUX
OOBEKTOB, TOHATUN, OTHOIIEHMH MEXIy IMOHATUSAMHU, (OpPMYIHpPOBAThH



OTpe/ieNICHUs TMOHATHI, yCTaHABIMBATh CYIIECTBEHHBIN NMPU3HAK KiacCU(pUKALIUY,
OCHOBaHUS /J1s1 0000LIEHUS ¥ CPaBHEHUS, KPUTEPUH ITPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylIupoBaTb MU  NIPeoOpPa3OBBIBATh  CYXKACHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbBIC, EAUHUYHbBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBIISITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U ITPOTHUBOPEUMS
B (haKTax, JAaHHBIX, HAOJIOJEHUSAX U YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IIPOTUBOPEYUN;

JeJ1aTh BBIBOJBI C MCIOJb30BAHMEM 3AaKOHOB JIOTHMKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHU 110 aHAJIOTUH;

pa3dupaTh J10Ka3aTeabCTBA MATEMATUYECKUX YTBEPKACHUN (IpSAMbBIE U OT
MPOTUBHOI0), TPOBOJUTH CAMOCTOSITENBHO JOKA3aTEeNbCTBA MAaTEMAaTUYECKHUX
(akTOB, BBICTpaMBaTh apryMEHTALMIO, MPUBOAWTH MPUMEPHl U KOHTPIPHUMEDHI,
OPUMEHATh METOJ MAaTeMaTU4eCKOW WHIYKIUH, OOOCHOBBIBATH COOCTBEHHbBIE
paccCyKJeHus;

BBIOMpATh CMOCO0 pelleHrus Y4eOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  pEILIECHUSA, BbIOMpAaTh Hauboyiee MNOAXOAAIMMK € y4€TOM
CaMOCTOSATEJIBLHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejabcKye 1eMCTBUA:

MCIIOJIb30BaTh BOINPOCHl KaK HCCIEN0BATEIbCKUM WHCTPYMEHT TIO3HAHUS,
(GopMyIupOBaTh  BONPOCHl,  (PUKCUPYIOUIME  MPOTUBOPEUYUE,  MpPOOIIEMY,
CaMOCTOSITENIFHO YCTaHABJIMBATh MCKOMOE W JaHHOE, (pOpMHpOBaTH TUIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

MPOBOJUTh IO CaMOCTOSITEIbHO COCTaBICHHOMY IUIaHY JKCIEPUMEHT,
HCCJIEIOBAHUE 10 YCTAaHOBJICHHIO OCOOEHHOCTEM MaTEMaTHYECKOTr0 OOBEKTa,
3aBHCUMOCTEN 00bEKTOB MEXK1y COOOM;

CaMOCTOSITENILHO (POpMyYIMpOBaTh OOOOLIEHHS] U BBIBOJBI 1O pe3yibTaTaM
MPOBEIEHHOTO  HAOMIOACHMS,  HCCIENOBaHUS, OSKCIEPUMEHTa, OICHUBATH
JOCTOBEPHOCTh MOJYUYEHHBIX PE3YJIbTAaTOB, BBIBOJIOB U O00OILIEHNUI;

IIPOTHO3UPOBAaTh BO3MOXKHOE pPa3BUTHE IIPOLIECCa, a TAKKE BbIABUIATH
IIPEAIIOIOKEHUS O €70 PA3BUTUN B HOBBIX YCIIOBHSIX.

PabGora ¢ unpopmaumeii:

BBISIBJISITh HEAOCTATOYHOCTh M HM30BITOYHOCTh HMH(POPMALMH, JaHHBIX,
HEOOXOUMBIX JIJISl peLICHUs 3a4a4u;

BbIOMpaTh, aHAJIW3UPOBATh, CHUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
MH(OPMAIUIO PAa3TUYHBIX BUIOB U (OPM IMPEACTABICHHUS,

BBIOMpaTh (QopMy mOpeiacTaBieHUss HHPOpMAUUMU U WUIIOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMu, TuarpaMMaMu, HHOM TpaduKoil 1 UX KOMOWHAIUSAMU;

OLIEHMBATh HAAEKHOCTh MH(OpPMALMM 110 KPUTEPUSAM, NPEIOKEHHBIM WIH
c(hOpMYIUPOBAHHBIM CAMOCTOSITENILHO.



KoMMyHnKkaTHBHBIC YHHBepcaibHble yueOHbIe JeHCTBHUSA:

BOCIIPUHUMATh U OPMYJIHPOBAThH CYkKACHHS B COOTBETCTBUU C YCIOBUSMHU U
HeMsiMH  OOIIEHUS], SCHO, TOYHO, TPaMOTHO BBIpAXXaTb CBOIO TOYKY 3pEHHUS B
YCTHBIX U NHACBMEHHBIX TEKCTax, JAaBaTh IOSICHEHUS II0 XOJy pPELICHUs 3aJadd,
KOMMEHTHPOBATh IOIYUEHHBIN pe3yibTar;

B XOJIe¢ OOCYXXJIEHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCY>KIAaE€MOIl TEMBI,
npoOJeMbl, pelmaeMol 3aJaud, BBICKA3bIBATh WJIEH, HAILIEJICHHbIE Ha IIOHMCK
pELIEHMS, COINOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSMH JPYTMX YYaCTHUKOB
auanora, oOHapyXUBaTh Pa3IMUUE U CXOACTBO IMO3ULUH, B KOPPEKTHOH (opme
(bopMyIMpPOBATH PA3HOIIIACHS], CBOU BO3PAKEHUS;

MIPEACTABIIATh PE3YJIbTAThl PEIICHMS 3a/1ayM, SKCIIEPUMEHTa, HCCIEI0BaHus,
IPOEKTa, CaMOCTOSATENbHO BBIOMpPATh (oOpMaT BBICTYIUIEHHS C Y4€TOM 3ajad
NpEe3eHTalnu U 0COOEHHOCTEN ayIuTOPUH;

MOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW W MHAUBUAYAJIbHON
paboThl MpU peHIeHHH Y4YeOHBIX MaTEeMaTHUeCKHUX 3a/Jad, MPUHUMATH IIeJb
COBMECTHOH JesTeNbHOCTH, IUIAHUPOBATh OPraHU3alldi0 COBMECTHOH paboThl,
pacnpenensiTs BuAbl padoOT, IOrOBapUBaThCs, 00CYXJaTh MPOLECC U Pe3ysbTar
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX (GopMmax paboTsl (00CykIaeHHs, 0OOMEH MHEHUA,
«MO3rOBbI€ INTYPMBI» U HHBIE); BBIIOJHATH CBOIO YacTh pabOThl |
KOOPAMHUPOBATh CBOM JAECUCTBHUS C JPYIMMM 4YiI€HAMH KOMaHIbl, OLICHUBATb
KauecTBO pe3yJbTaTa M KauecTBO CBOEr0 BKJIaJa B OOUIMH pe3yibTaT 0
KpUTepusM, chOpMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHbBIE YHMBepcaJbHbIe YueOHbIe AeliCTBHUSA
Camoopranuzanus:

BBISIBJIATH MPOOJEMBI ISl PELICHUS B JKU3HEHHBIX M YUYEOHBIX CHUTyalUsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MOAXOAaX NPUHATHS pelieHUu (MHIUBUIYaJIbHOE,
IpyIIoBOE);

CaMOCTOSATEJIBHO COCTABJIATH IUIAH, aJTOPUTM pELICHUS 3aJadd (MU €ro
4acTb), BBIOMPATh CHOCOO pelIeHHs ¢ Y4YETOM HMEIOLIUXCS pEeCypcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBaTh U KOPPEKTHUPOBATH BapUaHTHI
pelieHui ¢ y4éToM HOBOM MH(pOpMAIIH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJIAJIETh CIIOCOOAMHU CaMOINPOBEPKH, CAMOKOHTPOJIS MpoLecca U pe3ysbrara
pElIeHUs] MaTEMaTUYECKOM 3a]jauk, CAMOMOTUBALIUU U PEPIIEKCUU;

MPEABUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPH PEILIEHUU 3a/1ayH,
BHOCUTh KOPPEKTHUBBI B JIEATEJIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB,
HalIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBUE pPE3YyJIbTaTa JAEATEIBHOCTH MOCTABIECHHON LENH U
YCIOBUSIM, OOBSICHATH MPUYMHBI JOCTHKEHUSI WIM HETOCTUKEHUS 11€TIH, HaXOAUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPAKATh 3MOLMHM NPU H3YYEHHH MaTEMaTUYECKUX OOBEKTOB U (PaKTOB,
JaBaTh YMOIIMOHAJIBHYIO OLEHKY PELICHHUS 3aJa4H.

NPEAMETHBIE PE3YJIBTATBI

K koHiy 00yueHus B 7 kj1acce 00y4aromuics MOIYYUT CIEAYIOIIME TPEAMETHBIE
pEe3yJIbTaTHI:

Pacno3HaBaTh U3y4eHHbIE TIe€OMETpUYECKHEe (UIYpbl, OINpEeAeNsaTh UuX
B3aMMHOE PAacCMOJIOKEHHE, H300pakaTb T'e€OMETpUYECKUe (UTYPHI, BBITOIHSITH
YEPTEKU IO YCIOBHUIO 3anadd. M3mepsATh JMHEHHBIE W YIJIOBBIE BEJIMYHHBI.
Pemats 3a1a4n Ha BBIYMCIIEHUE JUIMH OTPE3KOB U BEJIUYUH YTJIOB.

JlenaTb NPUKUAKY U OLICHKY JIMHEWHBIX U YIJIOBBIX BEJIIMYMH IPEIMETOB B
peaNbHON >KM3HHU, pa3MEpOB NPHUPOAHBIX O0BEKTOB. Paznuuarh pasmepsl 3THX
0OBEKTOB 10 NOPSAJKY BETUUUHBI.

CTpouTbh UEepTEXH K TEOMETPUUECKUM 33/1a4aM.

[Tonp30oBaTbCsd MNpPHU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, MCIIOJIb30BaTh
NPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIBHUKOB MIPHU PELICHUH 3a]1a4.

[IpoBOAUTE JTOTMYECKUE PACCYKACHUS C HCIIOJIB30BAHUEM I€OMETPUYECKHUX
TEOPEM.

[Tonp30BaTbCAd NpU3HAKAMU PABEHCTBA IPSAMOYTOJIBHBIX TPEYTOJBbHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MIPSAMOYIOJIBHOIO
TPEYTOJbHUKA, B PELIEHUHA T€OMETPUUYECKUX 3a7aY.

Omnpenenars napaiebHOCTh MPSMBIX C TOMOIIBIO YITIOB, KOTOPHIE 00pa3yeT
¢ HUMH cekyuas. OnpenensaTs MapamieabHOCTh MPSMBIX C MOMOIIBIO PaBEHCTBA
PACCTOSAHUN OT TOYEK OAHOW MPSIMOU O TOYEK APYTOU MPSIMOU.

PemaTe 3a1aumn Ha KJIeT4aTol Oymare.

[IpoBOMWTE BHIYMCIECHUS W HAXOJWTHh YHCIIOBBIE W OYKBEHHBIC 3HAYCHUS
yIJIOB B TEOMETPUYECKUX 3aJadax C HCIOJIb30BAHUEM CYMMBI YIJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWMCTB YIJOB, OOpa3oBaHHBIX MpHU
[IEPECEYECHNH JBYX MAapaJUIEIbHBIX MPSMBIX CEKylled. Pemare mnpakTudeckue
34141 HA HAXOXKJEHUE YIJIOB.

Bnanets monsituem reomerpuyeckoro mecta Ttouek (I'MT). Omnpenensts
OHMCCEeKTPUCY yIJIa U CEPEIUHHBIN NEPIEHIUKYJIISP K OTPE3KY KaKk reOMETPUUECKHE
Mecta Touek. [lonb3oBaThcs nouaTuem reomerpudeckoro mecra touek (I'MT) npu
JOKa3aTeNbCTBE T€OMETPUYECKUX YTBEP/KICHUM U IIPU PEIICHUH 3aa4.



@opMyIMpOBaTh ONpPEAECICHUs OKPYKHOCTH M Kpyra, XOpAbl M IUaMeETpa
OKPY’KHOCTH, YBEPEHHO BJIAJIETh UX CBOMCTBAMU. Y METh JI0KA3bIBATh U IIPUMEHATH
ATU CBOWCTBA IIPH PEIICHUM 3a]1a4.

Bianerp NOHATHEM OIMCAHHOW OKOJIO TPEYTOJIbHUKA OKPY’KHOCTH, YMETH
HaXoAUTh €€ LeHTp. JloKa3bIBaTh U HUCIOJIb30BaTh (PAKTHI O TOM, YTO OMCCEKTPUCHI
YIJI0OB TPEYIrOJbHUKA NEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEpPEAUHHBIC
MIEPIICHIUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MIEPECEKAIOTCS B OHOM TOUKE.

Bianers noHATHEM KacaTeNIbHOM K OKPY’KHOCTH, MOJIB30BATHCS TEOPEMOU O
IIEPIICHIUKYJIIPHOCTA KAacaTeNIbHOM M pajuyca, NPOBEAEHHOIO K TOYKE KAaCaHUS.
JIoKa3bIBaTh pPaBEHCTBO OTPE3KOB KACATENBHBIX K OKPYXKHOCTH, MPOBEAEHHBIX W3
OJIHOW TOYKH, U IPUMEHSATH 3TO B PELIEHUU T€OMETPUUECKUX 3a1a4.

Jloka3plBaTh W MPUMEHATH IPOCTEHIINE T'€OMETPUYECKHE HEPABEHCTBA,
IIOHUMATh UX IPAKTUYECKUN CMBICII.

IIpoBOINUTE OCHOBHBIE T€OMETPUYECKUE TIOCTPOEHUS C ITOMOILBIO [IUPKYJIS U
JIMHEWKH.

K xoniy oOyuenuss B 8 Kkiacce o0Oy4aromuics TOMYyYHUT CIETYIONTHE
pEIMETHBIE PE3YIIbTATHI:

Pacro3HaBaTh OCHOBHBIE BHIBI YETHIPEXYTONBHUKOB, MX DJIEMEHTHI,
MOJIb30BAaThCSl MX CBOMCTBAMHM IMpPH PEIICHWH TeOMETPUYECKUX 3ajaad. Pazmuyath
NpU3HAKU M CBOMCTBA MapajienorpamMmma, pom0a u npsMOyrojbHUKA, 10Ka3bIBaTh
UX U YBEPEHHO MPUMEHSTh IIPU PELIEHUH F€OMETPUUECKUX 3a]au.

Hcnonp30BaTh CBOWCTBA TOUKH MEPECEUCHUS] MEIMaH TPEYTroJdbHUKA (LIEHTpa
Macc) B PELICHHUH 3a/1a4.

Brnanerp mousTHeM cpenHed JUHUM TPEyroJIbHUKAa M Tpaneuuu, TpUMEHSTh
UX CBOWCTBAa MpHU PEIIEHUHM TIEOMETPUYECKHMX 3anad. lcnonp3oBaTh TeopeMy
daneca 1 TeOpeMy O MPOMOPIUOHATBHBIX OTPE3Kax, MPUMEHSITh UX JUIS PEIICHUS
MPAKTHYECKUX 3ajad.

Pacno3HaBaTh II€HTpalbHO-CUMMETPUYHbIE (GUIYpPbl M HCHOJIb30BaTh HX
CBOICTBA IIPU PEIICHUN 3a]1au.

Bnanetes moHsATHSMU 1OA00MS TPEYTrOJIBHUKOB, Ko3(pduuueHta moaoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOI0OHBIX TPEYTOJIBHUKOB. MIMETh MpencTaBiIeHe O
nmpeoOpa3oBaHuu MOJ00MS U O MOAOOHBIX (urypax. [lonbp3oBaThCs NMpU3HAKAMU
noo0usi TPEYroJbHUKOB MPU PELICHUH T€OMETpUYECKUX 3anad. J[okaspiBaTh U
MPUMEHATH OTHOIIECHUS MPOMOPIMOHAIBHOCTH B MPSMOYTOJIBHBIX TPEYTOJIbHHUKAX.
[IpumensTs mogo0He B MPaKTUYECKUX 3a1adax.

BeBonuTe W ucnonp3oBaTh mpocTeiimue  GopMynbl i [UIOLIAAU
TpEeyrojbHHUKa, MapaiierorpaMMa, poMoa U Tpanenuu. Berauciare (pasnuyHbIMU
cnoco0amMu) IMJIOIIAAb TPEYroJbHUKAa M IUIOMAAM MHOTOYTOJBHBIX (QUTYpP



(momB3ysAch, TEe HEOOXOAMMO, KaJbKyJISATOPOM). 3HATh OTHOIICHHE ILJIOMIAJEH
HOJOOHBIX (PUTYyp W NMPUMEHATh NPU pElIeHUH 3aaad. [IpuMeHATh MmoixydeHHbIe
YMEHUS B MPAKTUUYECKUX 3a/1ayax.

[lonb3oBaTecss Teopemor Iludaropa myig pemieHUss TE€OMETPUUYECKUX U
npakTudeckux 3agad. CTpOUTh MaTEMaTUYECKyI0 MOJEIb B IMPAKTHYECKHX
3a/1ayax, CaMOCTOSITENIBHO JEJIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJIUHBI.

Brnanete mMOHSATMEM BIUMCAHHOTO M IEHTPATBHOTO YIUIa, YIVIa MEXIY
KacaTelbHOM M XOPAOW, ONMCAHHOW W BIMCAaHHOM OKPY>KHOCTH TPEYIOJIbBHUKA U
YeTBIPEXYTOJbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELIEHUU 3a]1a4.

IIpumeHATh NOJIyYeHHBIE 3HAHMS Ha MPAKTHKE — CTPOUTH MATEMATHYECKHE
MOJIENIU JUIS 3a/1a4 peaibHOM KM3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIUUCIEHUS
C NPUMEHEHUEM IMOAOOUS U TPUTOHOMETPHUM (MOJB3YSACh, IA€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

K koHiy 00yueHus B 9 ki1acce o0yvaromuics MoiayyuT CIeAyIOIUe MPeAMETHbIE
pEe3yJIbTaTHI:

3HaTh TPUTOHOMETPUYECKUE (QYHKIIMH OCTPHIX YTJIOB, YMETh HAXOJUTh C UX
MOMOIIBIO PA3JIMYHBIE BJIEMEHTHI MPSMOYTOJBHOTO TPEYTOJbHUKA («pelieHue
MPSIMOYTOJIBHBIX TPEYTOIBHUKOBY). HaxoauTh (C MOMOIIBIO KAJIbKYJISATOPA) JITHHBI
Y yTJIbI 1J11 HETAOJIMYHBIX 3HAYCHUM.

[Tonb30Batbest popmynamMu NPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXIECTBOM JUIsl HAXOXKJICHUS COOTHOLICHUM MEXJIy TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

JIoka3pIBaTh TEOPEMY CHHYCOB U TEOPEMY KOCHUHYCOB, NPHUMEHATH UX IJIA
HaXO0XXJICHUS Pa3lIMYHbIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY),
IIPU PELICHUM TEeOMETPUYECKUX 3anad. [IpuMeHsATh NoJlydeHHBIE 3HAHUS IIPU
pELIEHNHN NMPAKTUYECKHUX 3a7a4.

IIprMeHATh TPUTOHOMETPUIO B 3a/1a4aX HA HAXOXKJICHUE IUIOIIAN, BBIBOJIUTD
¥ BIIaJIETh TPUTOHOMETPUYECKUMHU GOpMyIaMu IS IJIOMIATd TPEyTOIbHUKA,
napajuiesiorpaMma, pomoa, Tpaneluu, BBIBOJUTh U MPUMEHSITH hopmyiy ['epona u
(bopmymy IS TUIOIIAAH BBITYKIIOTO YETHIPEXYTOJIbHUKA.

Nmers mpencTaBieHHE O TOMOTETHMH, IPUMEHSATH B IPAKTHYECKUX
CUTYyaLUsX.

Hcnonb3oBaTh Teopemsl UeBsl 1 MeHenas npu pelieHuu 3a1ay.

Hcnonp30BaTh TEOpEMBI O BIMCAHHBIX YIJlaX, yIWIAX MEXAY XOpJIaMH
(CeKyIMMHM) U yTiie MeXAy KacaTeJIbHOW U XOpAOW NP PEIIEHUHA F€OMETPUUYECKHUX
3amad. Jloka3plBaThb U NPUMEHATh TEOPEMBI O MPOU3BEIACHUHU OTPE3KOB XOpI, O
IIPOU3BEICHUN OTPE3KOB CEKYILHX, O KBAJIpaTe KacaTeJIbHOM.



Brnanets moHsATHEM KOOpPAMHAT Ha IUIOCKOCTH, paboOTaTh C ypaBHEHHEM
npsiMOM Ha IUIOCKOCTH. BiiameTs NOHATUSMU yriaoBoro kod(pduilMeHTa u
CBOOOJHOr0O 4j€Ha, MOHUMATh MX T€OMETPUUYECKUU CMBICI U CBS3b YTIJOBOTO
ko3¢ duienTa ¢ Bo3pacTaHMEM U YObIBAHMEM JMHEHHON (QyHKUUU. YMETh
pemate METOAOM KOOpPAMHAT 3aadyM, CBS3aHHBIE C NAPAUICIBHOCTBIO W
NEPHEHIUKYJAPHOCTBIO TPSAMBIX, MEPECEUYEHUEM NPSIMBIX, HAXOXKICHHEM TOYEK
[IEPECEUCHHUS.

BeiBomuTh M BIAAETh YpPAaBHEHHMEM OKPYKHOCTH. Mcmonp3oBaTe MeTOA
KOOpJMHAT Il HAXOXICHHS IMEPECEUYCHHN OKPYKHOCTEW W NOpsMbIX. Branersb
dbopMmynamMu paccTOSHHMS OT TOYKH JO MPSMOM, IUIONIAJAM MapajuieiorpaMMa B
KOOpJIMHATaX, UMETh MOHATHE 00 OpUEHTUPOBAHHOW Iuiomaau. [lonbp3oBaThCs
METOJOM KOOpPAMHAT Ha IUIOCKOCTH, IPUMEHATh €ro IpU PEUICHUU
F€OMETPUYECKUX M TMPAKTUYECKUX 3a1ad. [IpuMeHsTp MeTon KOOpIWHAT B
NPaKTUKO-OPUEHTHPOBAHHBIX T€OMETPUUYECKUX 3a7a4ax.

Bianerp moHsATHEM BEKTOpAa. YMETh CKJIAAbIBaTh W BBIYUTATh BEKTOPHI,
YMHOXaTh HAa YHCJIO, BJIAJETh MPABUIAMU TPEYTOJbHHKA W IApaAJIIENIorpaMMa.
Brnaaerp npakTHueCKMMU HHTEPIPETALUSAMU BEKTOPOB. YBEPEHHO IOJIb30BATHCS
KOOpAMHATaMU BEKTOpa. Bianerb CHOKEHHMEM U BBIYUTAHUEM BEKTOPOB,
YMHOXEHHUEM BEKTOpA Ha YUCJIO B KOOpANHATAX.

Nmetp npencraBieHue o 0asuce (Ha MIOCKOCTH). PackiaabpiBaTh BEKTOPHI 110
O0asucy. PackmanpiBaTh BEKTOpPHl CHJI C TIOMOINBIO IPOCLUPOBAHUA U
TPUTOHOMETPUYECKUX COOTHOIIEHUH. [IpUMEHSATh MOJy4YeHHbIE 3HAHUS B
MPOCTEUIINX (PU3HUECKUX 3a/1a4ax.

Bianerp NOHATHEM CKalIspPHOTO IIPOM3BENECHUS BEKTOPOB, IMOHMMATh €r0
F€OMETPUYECKAM CMBICII W YBEPEHHO II0Jb30BATBCA €r0 BBIPAKECHUEM B
JIEKapTOBBIX KOOpAMHATaX. 3HATh JUCTPUOYTUBHOCTH CKAISIPHOTO MPOU3BEIACHUS
U €ro CBA3b C MPOEUUPOBAHUEM. [IpUMEHATH CKAISIPHOE NMPOU3BEAEHUE BEKTOPOB
JUISL HAXOXKACHUS JUIMH W YIioB. Pemars reomerpuyeckue 3agadyv ¢ MOMOILIBIO
CKAJIAPHOIO npousBeneHus. Mcnonb30BaTh CKAIAPHOE NMPOU3BEICHUE BEKTOPOB B
anredpanyecknx U PU3NYecKux 3agavax.

Bianerp MOHATHSAMH NMPAaBWIBHOTO MHOTOYTOJBHHKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI JyTH OKPY>KHOCTH M PaAUAHHOM MEPHI yTIila, BBIYUCILATH IUIOMAAb KPyTa U
ero vacrer. [lonumare cmbica uncna w. [IpuMeHATH MOJyYEHHBIE YMEHUS IIPU
pEIIeHUH MPAaKTUYECKUX 3a7ad. 3HaTh UCTOPUYECKUE CBEICHHUS 00 U3MEpPEHUU
JUTMHBI OKPYKHOCTH U IUIOIIAIHA KPYTa.

Nmets mnpencraBieHue O MOpeoOpa3OBaHUU IIOCKOCTH, O JIBHXKCHUSIX.
Haxomute ocu, UEHTPHl CUMMETpUH (UTYp, IEHTPHI TOBOPOTa, HAXOIUTh
KOMITO3UIIUUA TPOCTEHINUX mMpeoOpa3zoBaHuid. [IpuMeHATh NBHKEHUS TIOCKOCTH
IIPU PELIEHUU TEOMETPUUECKUX 3a/1a4.



[IpumeHATh MOJIydeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MATEMATHYECKHUE
MOJIENH [ 33]1a4 pealbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NPUMEHEHHEM TMOJ00MSI M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YACh, TAe
HEO00XOJIUMO, KAIbKYISITOPOM).



[V B SN VS N S

TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

HaunMeHoBaHue pa3ie/ioB U TeM
NPOrpamMMsl

Ne i/

Hauana reomerpun. IIpocreiimme
reoMeTpruecKue GUrypsl U UX CBOMCTBA.
I/I3MepeHI/Ie reOMCTPHUICCKUX BCINYHH

TpeyroabHUKN

[TapannensHocTh. CyMMa yriioB
MHOI'OyTOJIbHUKA

[IpssMOyTOJIBHBIE TPEYTOJIBHUKH
['eomeTpuyeckre HEpaBEeHCTBA

OxpyxHocTb. ['eomeTpruueckue mecta
Touek. [IocTpoeHus ¢ MOMOIIBIO HUPKYIIS
Y JIMHEUKU

[ToBTOpenue, 06001IeHNE, CHCTEMAaTH3AIUS
3HAHUH

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acos

Bcero

28

19
15

18

10

102

KoHnTpoibHbIe
padoThbI

IIpakTHYeckue
padoTnbl

DJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypcebl



AW N =

8 KUIACC

HanmeHoBaHMe pa3/ie/ioB U TeM
MporpaMMabl

Ne i/

YeTsIpEXYroJbHUKU
ITonobue
IImomans

Teopema [Iudaropa n Havana
TPUTOHOMETPHUHU

VYTIIIBl M 4EeTBIPEXYTOJIBHUKH, CBA3aHHBIE C
OKPY>KHOCTBIO

[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaunuecTBo uacoB

Bcero

22
16
16

18

20

10

102

KoHnTpoibHbIe
padoTbI

IIpakTHYeckun
e padoThbI

JJIeKTPOHHBIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypcebl



~N N kW N -

9 KJIACC

HanmeHoBaHMe pa3je/ioB U TeM
NporpaMMabl

Ne i/

PeweHne TpeyroibHUKOB

[MomoGue TpeyroibHUKOB

Meroa koopauHaT

Bexkrops!

JUIHa OKpY>KHOCTH M ILIOLIAAb Kpyra
JIBM>KEHHUS IIJI0OCKOCTH

[ToBTOpeHue, 0600IIEeH e,
CHCTeMaTH3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaunuecTBo uacoB

Bcero

22
12
10
20
16
10

12

102

KoHTpobHEI
e padoThbI

—_— = e

IIpakTH4eckue
padoThI

JIEKTPOHHBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypcebl






IHOYPOYHOE IIVTAHUPOBAHHUE
7 KUIIACC

Ne i/

10
11

Tema ypoka

I/ICTOpI/ISI BO3HHUKHOBCHUA U PA3BUTHA
TCOMCTpUH

HavanpHele noHsTua reomerpun. Touka,
npsimasi, OTpe30K, JIyd

Hauanpuelie nousatusa reomerpun. Touxka,
npsiMasi, OTpe30K, J1y4

[Tonsitue 06 akcrome, Teopeme,
JI0Ka3aTelIbCTBE, ONPEACIICHUH, CBOUCTBE,
IIPU3HAKE

B3aumHoe pacnonoxeHue Touek Ha
npsmMoil. MI3Mepenue JIMHbBI OTpe3Ka,
paccTostHue MEXIy TOYKaMU
B3aumHoe pacnonoxeHue ToueK Ha
npsiMoi. Mi3aMepenue JIMHbI 0TpesKa,
paccTosiHue MEXIy TOYKaMU
B3aumHoe pacnonoxeHue Touek Ha
npsiMoi. Mi3amepenue JIMHbI 0TpesKa,
paccTosiHue MEXIy TOUKaMu
[Tonynnockocte 1 yrou. Buael yrios.
H3mepeHne BeTUYKH yIJI0B
[TonymnockocTs U yroii. Buasl yrios.
H3mepenune BeIMYMH yIIIOB
[TonynnockocTs u yroiu. Buasl yrios.
W3mepenne BEeTMUMH yTIIOB
BeptukanbHbie 1 CMEKHBIE YTJIBI.

KoanuyecTBO 4acos

Bcero

KoHnTpoibHbIe
padoTsbI

IIpakTHyeckue
padoThbI

Jlara
H3yYeHHU
|

DJIeKTPOHHbIE
nudposeie
oOpa3oBaTe/ibHbIE

pecypcbl



12

13

14

15

16
17
18

19

20

21

22

23

24

[TapajutenpHble U IEPIICHAUKYIISIPHBIE
IPsIMBIE

BeprukanbHble U CMEKHBIE YTJIBI.
[TapamienbHbIE M NEPIIEHINUKYJIISIPHBIE
IIPsIMBIE

BepTukaibHble U CMEXHBIC YIJIBL.
[TapaienbHbIE ¥ IEPIICHIUKYIISIPHBIE
IIpsIMBIE

BepTukaiibHbIE U CMEXKHBIE YIJIBL.
[TapasuienbHbIE U IEPIICHIUKYJIISIPHBIC
psiMbIe

BepTukaibHbIE U CMEXHBIE YIJIBL.
[TapaynenpHble U IEPIICHAUKYISPHBIE
psiMbIe

buccekrpuca yria

buccekrpuca yria

buccekrpuca yria

Jlomanas. Bunbl nomanbix. J[nHa
JIOMaHOU

Jlomanas. Bugel momanbix. [{auHa
JIOMaHOU

MHoroyronsHuku. [lepumerp
MHOTOyTOJIbHUKA. [IOHATHE O BBIMYKIIBIX
Y HEBBIMYKJIBIX MHOTOYTOJIbHUKAX
MHoroyronsHuku. [lepumerp
MHOTOYTOJIbHUKA. [IOHATHE O BBIMYKIIBIX
Y HEBBIMYKJIBIX MHOTOYTOJIbHUKAX
MHuoroyronsHauku. [lepumerp
MHOTOYTOJIbHUKA. [IOHATHE O BBIMYKJIBIX
Y HEBBIIYKJIBIX MHOTOYTOJIbHUKAX

Mmuoroyronsnauku. [Iepumerp
MHOTOYTOJIbHUKA. [IOHATHE O BBIMYKIIBIX



25

26

27

28

29

30
31
32

33

34

35

36

37

38

M HCBBIITYKJIBIX MHOT'OYT'OJIbHHUKaxX

Mmuoroyronsauku. [lepumerp
MHOTOYTOJIbHUKA. [IOHATHE O BBIMYKIIBIX
Y HEBBIMTYKJIBIX MHOTOYTOJIbHUKAX
HNHCcTpyMEHTBI 111 U3BMEPEHUN U
MOCTPOEHUN

NHCTpyMEHTBI 1J11 U3MEPEHUI U
IIOCTPOEHUN

Konrponsnas padora o Teme "Havana
reomerpuu. [Ipocreiimme
reoMeTpuueckre (GUrypsl U X CBOMCTBA.
N3mepenne reomeTpuueckux Guryp"
Menunana, OucceKTprca 1 BBICOTa
TPEYroJIbHUKA

Menauana, GuccekTpuca 1 BbICOTa
TPEYTOJIbHUKA

PaBeHCTBO TpeyroapHUKOB

IlepBeiil 1 BTOPOIl MPU3HAKK PABEHCTBA
TPEYTrOJIbHUKOB

IlepBblif 1 BTOpOI MPU3HAKK PAaBEHCTBA
TPEYTOJIBHUKOB

[IepBeiil 1 BTOPOI IPU3HAKK PABEHCTBA
TPEYTOJIbHUKOB

[IepBbIil 1 BTOpOM IPU3HAKHU PABEHCTBA
TPEYTOJIbHUKOB

[IepBblii 1 BTOPOM IIPU3HAKKU PABEHCTBA
TPEYTOJIBHUKOB

PaBHOOEIpEHHBIEC TPEYTONBHUKU U UX
CBOWCTBA

PaBHOOEIpEHHBIC TPEYTOJIBHUKN U UX
CBOWCTBA



39

40

41

42

43

44

45

46

47
48
49

50

51

52

53

PaBHOOeIpeHHbIE TPEYTOJIBHUKH U UX
CBOMCTBA

[TpuzHak paBHOOEPEHHOTO
TPEYTOJIbHUKA

[Ipu3Hak paBHOOEAPEHHOTO
TPEYroJabHHUKA

TpeTuii npr3HaK paBeHCTBA
TPEYTOJIBHUKOB

Tperunii npu3HaK paBeHCTBA
TPEYrOJIbHUKOB

Tperwnii npr3HaK paBeHCTBA
TPEYTOJIbHUKOB

Durypsl ¢ 0CEBON CUMMETPUEH.
[Ipumepsl CHMMETPHH B OKpPYKarOLIEM
MHUpe

Durypsl ¢ 0CEBOM CUMMETPHUEN.
[IpuMepsl CHMMETPHH B OKPYXKarOIEM
MUpe

KonrtponbHas pabora no reme
"TpeyronbHUKH"

[TapamienbHOCTD IPSIMBIX

CBolicTBa ¥ NPU3HAKY MMAPAIIIEIIbHBIX
IPSAMBIX

CBolicTBa ¥ NPU3HAKH APAJUIEITBHBIX
IPSIMBIX

CBolicTBa ¥ IPU3HAKY MTapaAJLJIEIIbHBIX
IPSIMBIX

CBolicTBa U NMPU3HAKY MMApAJJIEIbHbIX
IPSIMBIX

CBolicTBa ¥ IPU3HAKY MTAPAJJIEIIBHBIX
IIPSIMBIX



54

55
56
57
58

59

60

61

62

63

64
65

66

67

68

CBoiicTBa ¥ NPU3HAKH MMapAJJICIbHbBIX

TPSIMBIX
CymMmMa yIII0B TpeyroJbHHUKA
CyMmMa yIII0B TpeyroJbHHUKa
BHeunue yrisl TpeyrojibHUKa
BHemnue yriel TpeyrojabHIKa

CyMMa BHYTPEHHUX YTJIOB
MHOT'OYTOJIbHUKA U CyMMa BHEIIIHUX
YIJIOB BBIITYKJIOTO MHOTOYTOJIbBHUKA

CyMMa BHYTPEHHHX YTJIOB
MHOI'OyTOJIbHUKA U CyMMa BHEIIIHUX
YIJIOB BBIITYKJIOTO MHOTOYTOJIBHUKA

CyMMa BHYTPEHHHX YTJIOB
MHOTOYTOJIbHUKA U CYMMa BHEITHHX
YTJIOB BBIITYKJIOIO MHOTOYT'OJIbHUKA
KonTponbHas padbora no teme
"[TapannensHoctsh. CyMMa yriioB
MHOTOyrojbHuKa"

[Ipu3Haku paBeHCTBA NPSAMOYTOIBHBIX

TPEyroJbHUKOB

[Tpu3Haku paBeHCTBA MPSIMOYTOJIBHBIX

TPEYTrOJbHUKOB
[lepnenaukymnsip ¥ HaKJIOHHAs

CBOMCTBO MCAUAHBI IPAMOYTOJIbBHOI'O

TPEYTrOJIbHUKA, POBEAEHHOMN K
TUIIOTEHY3€E

CBolicTBO MCAUAHBbI IPAMOYTOJIBHOI'O

TPEYTrOJbHUKA, POBEAEHHOMN K
TUIIOTEHY3€

[TpsIMOYTONIBHBII TPEYTOIBHUK C YTIOM B

30 rpaaycoB

S Y S W



69

70

71

72

73

74

75

76

77

78

79

80
81

82

[IpsAMOYTOJIBHBIN TPEYTOJIBHUK C YTJIOM B
30 rpanycos

CooTHOIIEHUST MEXY CTOPOHAMU U
YIJIaMH TPEYTOJIbHUKA

CooTHoOIIEHUSI MEX/1y CTOPOHAMU U
yTJIaMH TPEYTOJIbHUKA

HepaBeHCTBO TpeyroibHUKA.
HepaseHncTBO 0 AyMHE T0MaHOU

HepaBeHcTBO Mex 1y nepHEeHANKYIIPOM
W HAaKJIOHHOU. PaccTosiHUE OT TOYKH JI0
IpsIMOI

KonrtponbHas pabora no Temam
"IIpssMOyTONIBHBIE TPEYTONIBHUKNA",
"I'eomeTpryeckue HepaBeHCTBA"

OKpyX HOCTb, XOP/Ibl U IUAMETPHI, UX
CBOWCTBA

OKpy)HOCTb, XOPJIbI ¥ TUAMETPHI, UX
CBOMCTBA

B3anmHOe pacnosokeHne OKpyKHOCTH U
npsmoil. KacarenbHas u cexymas K
OKPYXHOCTH

B3anmHOe pacnosokeHne OKpyKHOCTH U
npsimoil. KacarenbHas u cexymas K
OKPYKHOCTH

B3anmHOe pacronokeHne OKpyKHOCTH U
npsimoii. KacatenpHas u cexyias K
OKPYKHOCTH

OKpy»XHOCTb, BIMCaHHAas B yroj
OKpy’KHOCTb, BIIUCAHHAS B yroJl
[IoHsATHE O TEOMETPUUECKOM MECTE

TOYCK. HpI/IMepLI reOMCTPHUICCKUX MCCT
TOYCK Ha IIIOCKOCTHU



83

84

85

86

87

88

&9

90

91

92

93

94

ITonsarue o TreOMETPUICCKOM MCECTC
TOYCK. HpI/IMepLI reOMCTPHUICCKUX MCCT
TOYCK Ha INIIOCKOCTHU

OnucaHHast OKPY’KHOCTb TPEYTOJIbHUKA,
€€ LEHTp

OnucanHast OKPY’KHOCTb TPEYTOJIbHUKA,
e€ LEeHTp

Meroa reoMeTpU4EeCcKUX MECT TOYEK IIPU
pELIEHNU T€OMETPUYECKHUX 33124

MeTo reoMeTpuuecKiX MECT TOUEK Mpu
pelLIeHUU TEOMETPUYECKUX 3a1au

MCTOI[ reOMCTPHUICCKUX MCCT TOYCK IIPU
PEIICHUN IT'€COMECTPUUCCKUX 3a1a4

MCTOJI rCOMCTPHUICCKUX MECT TOYCK IIPU
PCIICHUH T'COMETPUUCCKHUX 3a/1a4

O06ocHOBaHUS MPOCTEUIITNX TOCTPOCHUIA,
ATaIlbl 33/1a4M HA OCTPOEHHUS, PEIICHUE
3a/1a4 Ha IOCTPOEHUE UPKYJIEM U
JIMHEHUKOM

O060cHOBaHMS NPOCTEUIINX TOCTPOCHUH,
9Tkl 33J1a4u Ha MOCTPOEHMSI, PELIeHNe
3aJa4d Ha MOCTPOSHHE UPKYJIEM U
JUHEUKOU

KonTponbhas pabota no teme
"OkpyxHOCTb. [ eomMeTpHuuecKkre Mmecrta
Touek. [TocTpoeHus ¢ moOMONIbIO IIUPKYJIS
U JTUHEeHKH"

[ToBTropenue u o6o0mmenue. Pemenue
3a]1a4, WLUTIOCTPUPYIOIIUX CBSA3H MEXIY
Pa3TUYHBIMHU TEMaMHU Kypca

[ToBTropenue u o6o0meHue. Permenue
3aj1a4, WLTFOCTPUPYIOIIUX CBSI3H MEXKTY



Ppa3INYHBIMHU TEMaMU Kypca

[ToBTOpenue u o6o0meHue. Pemenue
95 3a/1a4, WJUTIOCTPUPYIOUINX CBA3H MEKIY 1
pa3nuYHBIMU TEMaMH Kypca

[ToBTropenue u o6o0meHue. Pemenue
96 3a7a4, WLTIOCTPUPYIOIIUX CBSI3U MEXITY 1
pa3IMYHBIMHU TEMaMH Kypca

[ToBropenue u o6o0mmenue. Pemenue
97 3a/1a4, WUTIOCTPUPYIOIINX CBSA3U MEKY 1
pa3IMYHBIME TEMaMH Kypca

[ToBTropenue u o6o0menue. Pemenue
98 3a/1a4, WUTIOCTPUPYIOIINX CBSA3U MEKIY 1
pasnuYHBIMU TEMaMH Kypca

[ToBTropenue u o6o0meHue. Permenue
99 3a7a4, WILTFOCTPUPYIOIIUX CBSI3U MEXKITY 1
Pa3IMYHBIMH TEMaMH Kypca

[ToBropenue u o6o0imenue. Permenue
100 3a7a4, WILTFOCTPUPYIOIIUX CBSI3U MEXKITY 1
Pa3TMYHBIMH TEMaMH Kypca

101 HToroBast KOHTpOJbHAs paboTa |

[ToBTOpeHue u 0600IIeHNE. Pemenue
102 3a/]1a4, WUTIOCTPUPYIOLINX CBA3H MEKIY 1
pa3IMYHBIMH TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102



8 KUIACC

Ne

n/n

10
11

12

13
14

Tema ypoka

[Tapannenorpamm, ero Mpu3HaKu 1
CBOICTBA

[Tapannenorpamm, ero Npu3HaKu 1
CBOMCTBA

[Tapannenorpamm, ero Npu3Haku 1
CBOWCTBA

[Tapannenorpamm, ero Npu3HaKu 1
CBOMCTBA

[Tapannenorpamm, ero mpu3HaKu U
CBOMCTBA

[IpsimoyronbHUK, poMO, KBaJipat, ux
IIPU3HAKU U CBOWCTBA

[TpsiMoyronbHUK, pOMO, KBaJpaT, UX
IIPU3HAKYU U CBOMCTBA

[TpsiMoyTroibHUK, pOMO, KBaJpaT, UX
MPU3HAKHU U CBOMCTBA

[IpsimoyronbHUK, poMO, KBaJIpat, ux
IIPU3HAKU U CBOMCTBA

Cpenusist TUHUS TPEYTroJbHUKA
CpenHsist TUHUS TPEYTroJbHUKA

Tpanenus. PaBHOOeApeHHAs Tparenus, eé
CBOMCTBA U IIPU3HAKHU

Tpanenus. PapHoOeapennas tparnenus, eé
CBOICTBA U MPU3HAKU

[IpsmoyronbHas Tpanemnus

KoauuecTBo yacoB

Bcero

KoHnTpoibHbIe
padoTsbI

IIpakTHyeckue
padoThbI

Jara
H3yYeHH
|

JIEKTPOHHBIE
nupposeie
oOpa3oBaTe/ibHbIE

pecypcebl



15
16
17
18
19
20
21

22

23

24

25
26
27
28
29
30

31

32

33

34

35
36

CpeI[HSISI JIMHUSA Tpaleuuu

Teopema daneca

Teopema daneca

Teopema 0 TpONOPLHOHAIBHBIX OTPE3KAX
Teopema 0 IpONOPIUOHATIBHBIX OTPE3KAX
LlenTp Macc TpeyroyJbHUKa
LleHTpanbHO-CUMMETPUYHBIE (PUTYPHI

KonrponbHas padorta no Teme
"YeTblpEXyroabHUKN"

[Tomo6ue TpeyroibHUKOB, KOA(PPHUIIUEHT
nmonoous

[TogoOue TpeyroJbHUKOB, KOADDHUITHEHT
noa00us

[Tpu3Haku mo00us TPEYTrONIbHUKOB
[Tpu3Haku Mo 00us TPEYTrOIbHUKOB
[Tpu3Haku noo0us TPEYroNIbHUKOB
[Tpu3Haku nogo0us TPEYroNbHUKOB
[Tpu3Haku noo0us TPEYroNbHUKOB
ITpu3Haku nogo0us TPEyroNIbHUKOB

[Tpumenenue moxoous Mpy pereHuu
MPaKTUYECKHUX 3a/1a4

[TpumeHeHne nog00Hs IPH PEeLICHUN
MIPAKTHUYECKUX 3aau

[TpumeneHue mo1o0us py perieHuu
[IPaKTUYECKUX 3a1a4

[TpumeHeHne nogo0us IPH PeLLICHUN
MIPAKTUYECKUX 3a7au

[TpumeHeHne noa00Hs IPH PEIICHUN
MIPaKTUYECKUX 3a1a4

[Tpumenenue moxoous Mpy perieHuu
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MPAKTUYCCKUX 3aaa4d

BBenenne noHsATHs peoOpa3oBaHUs
nono6us u mooOHbIX GUryp

KoHntponbhas padota mo teme "Ilomooue"

ITousgrue mwiomaau. CBolcTBA IIOMAAEH
reOMETPHUYECKUX HUryp

[Toustue wiomaau. CBoWCTBA IIOMIAAEH
T€OMETPUIECKUX (HUTYP

IMousarue mromaau. CBoHCTBA IIOMAAEH
reoMeTpHYECKUX QuUryp

[Tpocreiimme hopMyIbl A MIOLIATU
TpeyrojbHHUKa, apaienorpaMma, pomoa
U Tpareuuu

[Tpocreiimue hopMymbl AT TIOIMIATN
TpeyrojbHHUKa, apajieorpaMma, pomoa
U Tparnenun

[Ipocreitmue hopMybl A7 TIIOMATT
TpEyToJIbHUKA, TTapajuiesorpaMmma, pomoa
U Tparnenun

[Ipocreiimue GopMyIIbl AJIs MIIOIIATN
TpEyToJIbHUKA, TapajuieiorpaMmma, pomoa
U Tparenun

[Ipocreitmue GopMyIbl AT MIIOIIATN
TpEyToJIbHUKA, MapajuieiorpaMmma, pomoa
U Tparnenun

[Ipocreitmme GopMyIIbl AT MIIOMIATN
TpEeyToJIbHUKA, Mapajuiesorpamma, pomoa
U Tparenun

[Ipocreitmue GopmMyIIbl A MII0IIATN
TpEyToJIbHUKA, Napajuiesorpamma, pomoa
U Tparnenun

[Tpocreiitme hopMyIbl IS IO
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64
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TpeyrojbHHUKa, apaieiorpaMma, pomoa
U Tparnenun

[Tpocreiimue hopMymbl AT TIIOIMIATT
TpeyrojbHHUKa, apaieiorpaMma, pomoa
U Tparnenun

[Tnomanu mogoOHBIX huryp

[Tnomanu mogoOHBIX huryp

[Tnomanu mogoOHBIX puryp
Kontponbnas padota mo teme "Ilnomans"
Teopema ITudaropa

[Tpumenenue Teopemsl [ludaropa npu
PELIEHNN IPAKTHYECKUX 3a7a4

[Tpumenenue Teopemsl [ludaropa npu
pEIIeHUH TPAKTUYECKUX 3a]1a4

[Tpumenenue Teopems [Iudaropa npu
pEILIECHNHN IPAKTHYECKUX 3a7a4

[Tpumenenue teopemsl [Tudaropa npu
pEIIeHUH TPAKTUYECKUX 3a]1a4

[Tpumenenue Teopemsl [Iugaropa npu
pEIlIeHNU IPAaKTUYECKUX 3a7a4

[IponopimoHanbHBIE OTPE3KHU B
MPSAMOYTOJIBHOM TPEYTOJIbHUKE

IIponopunoHanbHbIE OTPE3KHU B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE

[IponopimoHanbHbIE OTPE3KHU B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

[IponopunoHaibHbIE OTPE3KU B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

[IponoprmoHanbHbIE OTPE3KU B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

[IponopiimoHanbHBIE OTPE3KHU B

ek e e
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IIPSAIMOYTOJIBHOM TPEYTOJIbHUKE

CuHyc, KOCUHYC, TAHT'€HC ¥ KOTAHI'€HC
OCTpOrO yrIjla IpsIMOYTOJIBHOTO
TpeyrojbHUKa

CuHyc, KOCUHYC, TAHT'€HC U KOTAaHI'€HC
OCTPOTO yTIila MPsIMOYTOJIbHOTO
TpeyrojbHUKa

CuHyc, KOCUHYC, TAHT'€HC U KOTAaHI'€HC
OCTpOTO yTIJla MPSMOYTOJIBHOTO
TpPEYrojabHUKA

Tpuronomerpuueckue GyHKINHU YTIIOB B
30°, 45° n 60°

Tpuronomerpuyeckue GyHKIMH YIIIOB B
30°, 45°u 60°

KonrponsHas padora no teme "Teopema
[Tugaropa u Hayana TpuronomeTpun"
BrnncanHble U IeHTpaIbHbIE YTIIIbI
BrnincanHble U IEHTpaIbHBIE YTIIIbI
BrnincanHble U IEHTpaIbHBIE YIIIbI
BrincanHble U IEHTpaIbHBIE YIIIbI

Yroa Mexay KacaTeJIbHOU U XOpAOU
Yroa Mexay KacaTeJIbHOU U XOpAOU
VYTIiel MeXAY XOpIaMU U CEKYIUMHU
VYTiel MEXAY XOpIaMU U CEKYIIUMHU

BrincanHele 1 onMcaHHBIE
YETBIPEXYTOJIBHUKU

BricanHbie U onMcaHHBIC
YeThIPEXYTOJIbHUKH

CBoiicTBa ¥ MPU3HAKH BIIMCAHHOTO
YeTBIPEXYTOJIBHUKA

CBoiicTBa u IPU3HAKH BIIMCAHHOT'O

otk d d pd pd e
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YEeThIPEXYrOJIbHUKA

CBoiicTBa ¥ IPU3HAKH BIIMCAHHOTO
YeThIPEXYTOJIbHUKA

CBoiicTBa M IPU3HAKU BIIMCAHHOTO
YEeThIPEXYrOJIbBHUKA

B3auMHOe pacnonokeHue 1ByxX
OKpPYXHOCTEH

B3anmHoe pacnonoxkeHue AByx
OKPY>KHOCTEHN

Kacanue okxpyxHOCcTEN
Kacanue okxpyxHOcTER

OO01ue KacaTenbHbIE K IBYM
OKPY>KHOCTSIM

KonTponbnas pabota mo Teme "YTisl 1
YeThIPEXYTOILHUKH, CBS3aHHBIC C
OKPYHOCTBIO"

[ToBTrOopenue u o6o0menue. Pemenue
314, WITFOCTPUPYIOIINX CBSA3U MEXKITY
pa3IMYHBIMU TEMAaMU Kypca

[ToBTropenue u o6061meHue. Pemenue
3314, WITFOCTPUPYIOIINX CBSA3U MEXKITY
pa3IM4YHBIMU TEMaMU Kypca

[ToBTOpenue u o606mmeHue. Pemenue
3a/1a4, WITFOCTPUPYIOIINX CBS3U MEXKITY
Pa3TUYHBIMH TEMaMH Kypca

[ToBTrOopenue u o6061menue. Pemenue
3aJ1a4, WUTFOCTPUPYIOIINX CBI3H MEKIY
pa3InYHBIMH TEMaMH Kypca
[ToBTOpenue u o6o6meHue. Pemenue
3314, WUTFOCTPUPYIONINX CBSI3H MEXKIY
pa3InYHBIMH TEMaMH Kypca
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99

100

101

102

[ToBTOpenue u o6o6meHue. Pemenue
3aj1ay, WJUTIOCTPUPYIOLIMX CBSI3U MEXIY
pa3IUYHBIMU TEMaMU Kypca

[ToBTOpenue n o6o0menue. Pemenue
3a/1a4, WUTFOCTPUPYIOIIUX CBS3U MEXKIY
pa3IMYHBIMU TEMAaMU Kypca

[ToBTrOpenue n o6o6meHue. Pemenue
3314, WITFOCTPUPYIOIINX CBSA3U MEXKIY
pa3IMYHBIMU TEMaMU Kypca

HToroBast KOHTpOJIbHAs paboTa
[ToBTropenue u o6o6meHue. Pemenue

3a/1a4, WUTIOCTPUPYIOIIMX CBSI3H MEKIY
pa3IMYHBIMM TEMaMU Kypca

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME
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9 KJIACC

Ne

n/n

B~ W

(o)}

10

11

12

13

Tema ypoka

Cunyc, KOCUHYC, TaHTeHC yrioB oT 0 10
180°

OCHOBHOE TPUTOHOMETPUIECKOE
TOXKIECTBO

®opmyIibl IPUBEICHUS
®opmyJibl IPUBEICHUS

Pemenue tpeyronsHukos. Teopema
KOCHHYCOB

Pemenune tpeyronsaukoB. Teopema
KOCHHYCOB

Teopema cuHycOB

Teopema cuHycOB

Pemienune nmpaktTudeckux 3agad ¢
HCIIOJIb30BAaHUEM T€OPEMBI KOCHHYCOB U
TEOPEMBI CHHYCOB

Pemenune nmpaktTudeckux 3agad ¢
HCIIOJIB30BAHUEM T€OPEMBI KOCUHYCOB U
TEOPEMBI CHHYCOB

Pemenne npakrnueckux 3amad ¢
UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U
TEOPEMBI CHHYCOB

Pemenne npakruueckux 3amad ¢
UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U
TEOPEMBI CHHYCOB

Tpuronomerpudeckue GOPMYIIbI s

KoauuecTBo yacoB

Bcero

KoHnTpoibHbIe
padoTsbI

IIpakTHyeckue
padoThbI

Jara
H3yYeHH
|

JIEKTPOHHBIE
nupposeie
oOpa3oBaTe/ibHbIE

pecypcebl
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16

17
18
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22

23

24
25

26

27

28
29
30

TJIOIAIU TPEYTOJIbHUKA,
napasuiesiorpaMma

Tpuronomerpuueckue GopMyJbl A
IUIONIA/IA TPEYTOJIbHUKA,
napauiesnorpaMma

Tpuronometpuyeckue HOpMyIIbI 715
TJIOIIAIU TPEYTOJIbHUKA,
napasuiesiorpaMma

Tpuronometrpuyeckue GOpMyIIbl 1715
TJIOIIAIU TPEYTOJIbHUKA,
napasuiesiorpaMma

®opwmyia ['epona

®opwmyia ['epona

®opwmyia ['epona

@opMyia IUIOIIAIN BBITYKIOTO
YeThIPEXYTONLHUKA

®opMya 10N BBITYKIOTrO
YEeThIPEXYrOJIbBHUKA

Konrponbnas padora no teme "Pernenue
TPEyTroJbHUKOB"

Xopasl 1 ToJ00HBIE TPEYTOJIBHUKHY B
OKPY>KHOCTH

Teopema 0 IpOU3BEIEHUN OTPE3KOB XOPJL
Teopema 0 Ipou3BeIEHUN OTPE3KOB XOPJL

TeopeMbl 0 IPOU3BENECHUH OTPE3KOB
CEKyLIUX

TeopeMbl 0 MPOU3BEICHUH OTPE3KOB
CEeKYIIUX

Teopema o kBagpaTe KacaTeJIbHON
Teopema o kBagpaTe KacaTeIbHON
Teopems! UeBsl 1 MeHnenas
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38
39

40
41

42

43

44
45

46

Teopems! UeBsl 1 MeHnenas
Teopems! UeBsl 1 MeHnenas
[TonsiTue 0 romoTeTHH

Konrponsnas padora no teme "[lonodue
TPEyTroJbHUKOB"

YpaBHeHUEe NMPSAMOil Ha TIIIOCKOCTH.
YrioBoit ko3 punreHT 1 cBOOOTHBIIHA
YJIEH, UX T€OMETPUYECKUN CMBICIT
YpaBHeHUE NMPSAMOl Ha TIJIOCKOCTH.
YrnoBoii K03 HUIIUEHT ¥ CBOOOTHBIIHA
YJICH, UX TEOMETPUICCKUNA CMBICIT
[TapanienbHOCTh U NEPIEHIUKYIIPHOCTD
OpSMBIX (Yepe3 yrioBoi ko3dduiumenr)
VYpaBHEHUE OKPYKHOCTHU

HaxoxieHne nepeceyeHnii OKpyKHOCTEMN
U TIPSIMBIX B KOOpAMHATaX

Haxoxnenue nepeceueHuii OKpyKHOCTEN
U IPSIMBIX B KOOpAUHATAaX

dopmyiia pacCTOAHUS OT TOUKHU JI0 MPSIMOM
[Tmomaae mapamienorpamMmma B
KOOpJMHATAX, TIOHSATUE 00
OPUEHTHUPOBAHHOM TUIOIIAIN
[IpumeHneHne MeToa KOOpIMHAT B
MPaKTUYECKU-OPUEHTUPOBAHHBIX
reOMEeTpUYECKUX 3a/1a4ax

Konrtponsnas padora o teme "Meton
KoopauHat"

BekTopbl Ha II0CKOCTH

CrnoxeHue ¥ BbIUUTAaHUE BEKTOPOB —
MpaBujia TPEyrojJbHUKa 1
napajuiejaorpamma
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CroxeHue ¥ BEIUUTAHNUE BCKTOPOB —
NpaBuiia TPEYroJbHUKA U
napaJuieniorpamma

YMHOKEHUE BEKTOPA HA YHCIIO
Koopaunate! BexkTopa

CrnosxeHue v BBIYUTAHUE BEKTOPOB,
YMHO)XCHUE BEKTOPA Ha YUCIIO B
KOOpIMHATAX

CrnosxeHue ¥ BBIYUTaHHUE BEKTOPOB,
YMHO)XEHUE BEKTOPA Ha YUCIIO B
KOOpJMHATAX

[IpumeHeHne BEKTOPOB B (pHU3HMKe, IICHTP
Mmacc

[TonsiTue o 6a3uce (Ha MIOCKOCTH).
PasnosxeHust BEKTOpOB 10 0azucy
[TonsTne o 6a3uce (Ha MIOCKOCTH).
Paznoxenuns BEeKTOpPOB 110 Oa3ucy
[TonsiTue o 6a3uce (Ha MIOCKOCTH).
PaznoxeHus BEeKTOpPOB 1o Oa3ucy
CkassipHOe IPOM3BEICHUE BEKTOPOB,
TC€OMETPUUYECKUN CMBICIT U BBIPAKCHUE B
JICKapTOBBIX KOOPAWHATAX
JucTpuOyTHBHOCT CKAIIPHOTO
MIPOU3BEICHUS

CkansipHOe IpOU3BEICHUE U
MPOCTIMPOBaHHE

[IpuMeHEeHHEe CKATSIPHOTO TTPOU3BEICHUS
BEKTOPOB ISl HAXOXKACHUS JUIMH U YTJIOB
[TpuMeHeHHEe CKATSIPHOTO TPOU3BEICHUS
BEKTOPOB ISl HAXOXKACHHUS JUTHH U YTJIOB
[TpuMeHeHne CKaISPHOTO IPOU3BEICHUS
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BCKTOPOB AJId HAXOXIACHUA JJIMH U YTJIOB

Pemenne reoOMCTPHUYCCKUX 3a1a4 C
MMOMOIIBIO CKAJIIPHOT'O IIPOU3BEACHUA

Pemenue IrCOMCTPHUUICCKUX 3aJlaq C

MTOMOIIIBIO CKAJISIPHOTO TPOU3BEACHUS
KonTponbnas padbora o teme "Bekropsr"”

IIpaBuIBHBIE MHOTOYTOJIBHUKH,
BBIYHMCIICHUE UX DJIEMEHTOB

HpaBI/IHBHBIC MHOI'OYT'OJIbHHUKH,
BBIYHCIICHUEC UX 3JICMCHTOB

HpaBI/IHBHLIe MHOTI'OYT'OJIbHHUKH,
BBIYHCIICHHUC UX 3JICMCHTOB

HpaBI/IJ'ILHI)IC MHOI'OYT'OJIbHHUKH,
BBIYMCJICHUC UX 2JICMCHTOB

Yucno m 1 IMHA OKPY>KHOCTH

Yucno m 1 IIMHA OKPY>KHOCTH

JlnuHa nyru OKpy>KHOCTH

JlmiHA DyTH OKPY>KHOCTH

Pannannas mepa yria

Pannannas mepa yrna

[Tnomans Kpyra u ero 3JeMEeHTOB (CEKTOpa
1 CETMEHTA)

[Tnomanp kpyra u ero 3JeMeHTOB (CEeKTopa
Y CErMEHTA)

[Tnomane kpyra u ero 31eMeHTOB (CEeKTopa
1 CETMEHTA)

BrrurcieHue mepuMeTpoB U IUIOIIAICH
¢buryp, BKIIOYAIONIUX dJIEMEHTHI KpyTa
Brruncnenue nepuMeTpoB U IUIOMIAICH
buryp, BKIIOYAIONINX dJIEMEHTHI KpyTa
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Kontponbnas no teme "Jlinna
OKpPYHOCTH M ILIOIaAb Kpyra"

IlenTpanpHasi CHMMETPHS
LleHTpanbHO-CUMMETPUYHBIE (DUTYPBI
IToBopoT

OceBas cuMmMeTpus

@urypsl, CHMMETPHUYHBIC OTHOCHUTEITEHO
HEKOTOPOM OCHU

[TapamienbHbIN IEPEHOC

[ToHsiTHE NBUKEHUSA U €0 CBOMCTBA
PaBencTBo duryp

[TposiBieHus: CUMMETpPUU B IPUPOJIE,
JKUBOIMCH, CKYJIBIITYpPE, apXUTEKTYpe
Kommozunuu nBmwkeHuit (nmpocreiime
TIpUMEPHI)

[ToBTOpenue u o6o6meHue. Pemenne
3aj1a4, MWJUTIOCTPUPYIOLIUX CBSI3U MEXKITY
pa3IMYHBIMH TEMaMU Kypca
[ToBTOpenue u o6o6meHue. Pemenue
3aj1ay, WJUTIOCTPUPYIOLIHUX CBSI3U MEXIY
pa3IMYHBIMH TEMaMU Kypca
[ToBTOpenue u o606meHue. Pemenue
3aj1ay, MWJUTIOCTPUPYIOLIUX CBSI3U MEXIY
pa3IMYHBIMM TEMaMU Kypca
[ToBTrOopenue u o606meHue. Pemenue
3aj1ay, WJUTIOCTPUPYIOLIUX CBSI3U MEXKAY
pa3IMYHBIMM TEMaMU Kypca
[ToBTrOopenue u o6o61menue. Pemenue
3ajiay, WJUTIOCTPUPYIOLIUX CBSI3U MEXKAY
pa3IMYHBIMHM TEMaMU Kypca

[ToBTropenue u o6o61meHue. Pemenue
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3ajja4, WUIIOCTPUPYIOLIUX CBSI3U MEXKAY
pa3IMYHBIMU TEMaMHU Kypca

[ToBTOpenue u o6o6meHue. Pemenue
3314, WUTFOCTPUPYIOIINX CBI3H MEKIY
pa3InYHBIMH TEMaMH Kypca

[ToBTOpenue u 0000mIeHNE. Pemenue
3314, WUTFOCTPUPYIOIINX CBSI3H MEKIY
pa3IMYHBIMHM TEMaMHU Kypca

[ToBTOpenue u 006001IeHNE. Pemenue
3314, WUTIOCTPUPYIOMINX CBI3H MEKIY
pa3IMYHBIMK TEMaMHU Kypca
[ToBTOpenue u 0600IeHNE. Pemenue
3a]1a4, WUTIOCTPUPYIOMINX CBS3H MEXKIY
pa3IMYHBIMH TEMaMHU Kypca

HtoroBas koHTpoJibHas paboTa
[ToBTOpenue u o6o6meHue. Pemenue
3a]1a4, WUTIOCTPUPYIOMINX CBA3H MEXKIY
pa3IMYHBIMHA TEMaMHU Kypca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JISI YYHEHUKA

* ['eomerpus, 7-9 knaccel/ Atanacst JI.C., byty3oB B.®., Kagomues C.b. u

npyrue, AkuuonepHoe obiectBo «M3aarensctBo «IIpocBenienner

METOINYECKHUE MATEPHUAJIbBI UISA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET






