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[TOACHUTEJIbHASA 3AITUCKA

'eomeTpusi Kak OJIH M3 OCHOBHBIX pa3/ie/ioB IIKOJIbHOW MaTeMaTHKH, UMeIOLUA CBOeM
1[eflbl0  00ecIieunTh H3ydyeHWe CBOWCTB W pa3MepoB (HUTYyp, WX OTHOIIEHWNA U B3aUMHOE
pacriosio)keHve, OIMMpPAeTCsl Ha JIOTWYeCKylo, J0Ka3aTeJbHYyH0 JIMHUIO. LleHHOCTh H3yueHus
reoMeTpUH Ha yPOBHE OCHOBHOTO 00111ero o0pa3oBaHMs 3aK/TFOUAETCsl B TOM, UTO 00YYarOIUIACS
YUUTCS TIPOBOJWTBL JlOKa3aTesbHble pacCy’K[EeHWs, CTPOMThb JIOTMYeCKhe YMO3aK/IHoueHus,
Jl0KaspIBaTb WCTHUHHbIE YTBEP)KJEHUS] U CTPOUTb KOHTPIIPUMEPHI K JIOXKHBIM, MPOBOJUTH
PacCy>XJeHHsI «OT MTPOTUBHOTO», OT/IMUaTh CBOMCTBA OT MPHU3HAKOB, ()OPMYJ/IMPOBATh OOpaTHbBIE
yTBepXKeHUS.

BTopoii 1iesbt0 M3yuyeHUsi TeOMeTPUM SIBJISIETCSl UCTIOb30BaHUe eé KaK MHCTPYMEeHTa Mpu
pellieHMy KaK MaTeMaTUuyecKuX, TaK U TPaKTUUeCKWUX 3a/ay, BCTPeuarol[uxcs B pearbHOU
>kusHu. OOyuaroluiicsi JO/DKeH HayuyuTbCsl OTpeflelliTh reOMeTpUuecKyro (Urypy, omnvcaThb
C/I0BaMH [IaHHbIA UepTéX WM PUCYHOK, HaWTU TJIOLIA/Ib 3eMeJbHOTO y4acTKa, pPacCuuTaTh
HEOOXOJUMYI0 /IJTUHY ONTOBOJIOKOHHOTO Kabesiss wiu TpeOyemble pa3Mephbl rapaxka st
aBTOMOOW/IS. DTOMY COOTBETCTBYET BTOpasi, BBIUMC/IUTE/bHAS JIMHUS B W3yUeHUH TeOMEeTPHH.
[lpy pemeHnM 3a7au MPAaKTUUECKOTO XapakTepa OOYYalOLIMICS  yUYUTCS  CTPOUTH
MaTeMaTUueCKhe MOJeNd peanbHbIX >KU3HEHHbIX CUTYyalluii, MPOBOJWUTb BbIYUC/IEHUS U
OLIeHMBAaThb a/|eKBaTHOCTD MOJIyYeHHOT' 0 pe3ybTara.

KpaiiHe Ba)kHO TOJUEPKUBAaTb CBSI3U TeOMETPUU C JPYTMMH yueOHBIMM TpeiMeTaMHu,
MOTHBHDOBaTh  WCII0/Ib30BaTb  OMpeZie/ieHWss TreoMeTpUuyecKUux (QUryp U TOHSITHH,
JIeMOHCTPUPOBATh ITPUMEHEeHHe TI0JTyYeHHbIX YMeHUH B (JH3MKe U TeXHHUKe. JTH CBSI3U Hanboee
SPKO BU/IHBI B TeMax «BekTopel», « [puroHoMeTrpruyeckue COOTHOLLIEHUsS», «MeTos KOOpAUHaT»
u «Teopema ITudaropa».

YuebHbIil Kypc «['eomeTpusi» BK/IIOUaeT Cre[yIOLe OCHOBHbIE pa3fiesibl CO/lepyKaHUsI:
«['eomerpuueckue GUTYpbl UM WX CBOWCTBa», «VI3MepeHHe TeOMeTPUYECKUX BeTMUWH»,
«[lekapToBbI ~ KOODJMHATBI HA  IIJIOCKOCTH», «BeKTopbl», «/IBIDKEHUS  TUIOCKOCTH»,
«[Ipeobpa3oBanus ToJ00UsI».

Ha u3yuenue yueGHoro Kypca «I'eomeTpusi» otBoautcsi 204 yaca: B 7 kacce — 68 uacoB
(2 yaca B Hefient0), B 8 knacce — 68 yacoB (2 yaca B HefJjent0), B 9 knacce — 68 uacoB (2 yaca B
HeJiesto).



COJEPXXAHUE OBYYEHUSA

7 KJIIACC

HauanbHble noHATUs reoMeTpuu. Touka, mpsiMas, OTPe3OK, Jyd. YTroj. Buzbsl yrios.
BeprukanbHble U CMexHble yribl. buccekrpuca yria. JlomaHas, MHOIOYrOJIbHUK.
[TapasiebHOCTB Y NIepIIeHUKYISPHOCTD NIPSMBIX.

CummeTrpuuHble ¢purypbl. OCHOBHBIe CBOKCTBA 0CeBOM CUMMeTpUU. IIpumepsl cummeTpun
B OKpy’KaroljeM Mupe.

OCHOBHbBIE TIOCTPOEHUSI C TOMOILUBIO LMPKY/AsS U JMHEeWKu. TpeyrosbHUK. BbicoTa,
Me/iaHa, brcceKTprca, UX CBOWCTBA.

PaBHOOeZipeHHBIV 1 PABHOCTOPOHHMUI TPeyro/bHUKW. HepaBeHCTBO TpeyronbHUKa.

CBoiicTBa M TIpYM3HAaKd paBHOOeJpPEHHOTrO TpeyrosibHUKa. [IpU3HAaKM paBeHCTBa
TPeyroJIbHUKOB.

CBoiicTBa U MpU3HAKU MapasulebHbIX NMpsMbIX. CyMMa yrjaoB TpeyrojbHHUKa. BHelliHue
YIJIbl TPEeYIOJIbHUKA.

[TpssmoyronbHbINM TpeyroabHUK. CBOWCTBO MeAMaHbl IPSIMOYTOJBHOIO TPEYrOJIbHUKA,
NPOBeIEHHOM K TrumoreHy3e. IIpu3HakyM paBeHCTBa IIPSMOYIO/IbHBIX —TpPeYyroJbHUKOB.
[TpssMOyTO/BHBIN TPEYTO/IBHUK C yriioM B 30°.

HepaBeHcTBa B reomeTpyy: HEPaBeHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJ/IMHE JIOMaHOM,
TeopeMa o GosbliieM yriie 1 6osbliell CTOpOHe TpeyrosibHUKa. [1eprieH UKy IsIp ¥ HaK/IOHHasI.

'eomeTprueckoe MecTO TOYeK. buccekTpuca yria M CepefiMHHBIM TepHeHAUKYJISAD K
OTpe3KYy Kak reoMeTpuyeckue Mecra TOUeK.

OKpYy’)KHOCTb U KpyI, XOpAa U [JuaMeTp, KX CBoWcTBa. B3ammHOe pacrosoxeHue
OKpy>kHOCTH M npsiMoi. KacarenbHast U cekyilasg K OKpY>KHOCTU. OKpY’KHOCTb, BIHCaHHasl B
yroJji. BrivcanHas 1 onvcaHHasi OKpY>KHOCTU TPeyro/IbHUKaA.

8 KITACC

YetnipéxyrompHuky. IlapasuienorpamMm, ero mpusHakd M CBoWCTBa. YacTHble cilydau
rapasisie/iorpaMMoB (TIpSIMOYTO/IbHUK, POMO, KBajpaT), UX TpPU3HAaKU M CBOWMCTBa. Tpamerus,
paBHOOOKasi TparmeLysi, eé CBOWCTBa U NMpU3HaKU. [IpsiMoyTosibHasi TpamneLysl.

Metop yzaBoeHuss MeguvaHbl. LleHTpanbHas cummetpusi. Teopema @aseca ¥ Teopema O
MIPOITOPLIMOHA/IBHBIX OTpe3Kax.

CpeziHre MMHAY TPeyro/bHUKA U Tpanenyu. LleHTp Macc TpeyrosibHUKa.

[Togobue TpeyrosbHUKOB, Ko3hduimeHT nofobus. [Ipu3Haky 1mofobust TpeyroabHUKOB.
[TpumeHeHMe 000Ms MPY pellleHUH NPaKTUUeCKUX 3azay.

CroiicTBa momazeil reomeTpuuyeckux ¢uryp. @opMmyssl /s MUIOLAANA TPeyroybHUKa,
rapasiiesiorpaMma, pomba u Tpanerun. OTHOILIeHHe TT0Iael Mof00HbIX GUryp.

Brruncnenue noiazieil TpeyroibHUKOB M MHOIOYTO/IbHUKOB Ha KileTuaToi Oymare.

Teopema Iludaropa. Ilpumenenue Teopembl [Tudaropa Npu pelleHHMU MPaKTUYECKUX
3a/a4.



CuHHyC, KOCHMHYC, TaHI'eHC OCTpPOro yIJla IIpPSIMOYTO/JBHOIO TpeyrojbHuKa. OCHOBHOe
TPUTOHOMETPUUeCKoe TOXAeCTBO. TpuroHomerpuueckue GpyHkuuu yrios B 30, 45 u 60°.
BrivicaHHble U LieHTpa/ibHbIe YIJIbl, YTOJ MeXAY KacaTeJbHOU U XOpAOW. YTJIbI MeXAy
XOpAaMU M CeKylMMH. BrucaHHble U ONMCaHHble UeThIDEXYTONbHUKU. B3aumHoe
pacrionio>keHre [BYX OKpy>kHOcTed. Kacanue okpykHocTeill. OOujue Kacarte/ibHble K JIBYM
OKPY>KHOCTSIM.
9 KITACC

CuHyc, KocuHyC, TaHreHc yrjioB or O pgo 180°. OcHOBHOe TpPUIOHOMeTpUYECKOe
TOXeCTBO. POpPMYJIbI TPUBEJEHUS.

Pemienne TpeyrosbHUKOB. Teopema KOCHMHYCOB M TeopeMa CUHYCOB. PeleHue
IIPaKTUYeCKUX 3a/,au C UCI0/Ib30BaHUeM TeOpeMbl KOCUHYCOB U TeOpeMbl CHHYCOB.

[Tpeo6pa3oBanue rmogo6us. ITogobre cOOTBETCTBEHHBIX 3/IEMEHTOB.

TeopeMa 0 npou3Be/ieHUN OTPe3KOB XOpZ, TeOpeMbl O IPOU3BeleHUH OTPEe3KOB CeKYIUX,
TeopeMa O KBaJjpaTe KacaTe/bHOM.

BekTtop, pgnuHa (MOAy/nb) BeKTOpa, COHAarpaB/ieHHble BeKTOPbI, MPOTUBOIIOI0XHO
HarpaB/IeHHble BEKTOPbI, KOJITMHEapHOCTb BEKTOPOB, pPaBeHCTBO BEKTOPOB, OIepalud Haf,
BeKTOpaMHU. PasokeHue BeKTopa I10 BYM HeKOJUIMHeapHbIM BekTopaM. KoopyHaTel BeKTopa.
CkassipHOe 1IpoyM3Be/ieHre BeKTOPOB, [IPUMeHeHHe /151 HaXOXKJeHUs IJIUH U YTIJIOB.

[lekapToBbl KOOpAWHATBI HA IIJIOCKOCTU. YPpaBHEHUSI IPSIMOW W OKPY)KHOCTU B
KOOpJMHAaTax, epeceueHre OKpY>KHOCTeM U MpsIMbIX. MeTo/, KOOpAWHAT U ero NpYMeHeHue.

[TpaBu/bHBIE MHOTOYTO/IBHUKY. [lMHA OKpY>KHOCTU. ['pajycHas U paguaHHas Mepa yria,
BBIYMC/IEHHE [I/IUH NyT OKpYy>kHOCTeu. [Iomaas Kpyra, cekropa, CerMeHTa.

[IBY>KeHMs TJIOCKOCTH M BHYTPEHHUE CHMMeTPUM (PUryp (3/1eMeHTapHbIe Npe/iCTaB/eHus).

[TapannensHbIi nepeHoc. [ToBopoT.



IUVTAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA IIPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPHSI» HA YPOBHE OCHOBHOI'O OBLIIEI'O OBPA3OBAHNA

JIMUHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE Ppe3y/IbTaThl OCBOEHWS TMporpaMmbl  y4yeOHOro Kypca «['eomeTpusi»
XapaKTepHU3yITCS:

1) naTpHoOTHYECKOE BOCIIUTAHHE:

MpOsiB/IeHWeM WHTepeca K TIPOIIJIOMY U HACTOSIIIEMY POCCHICKOM MaTeMaTHKH,
L[EHHOCTHBIM OTHOLIEHHeM K [JOCTI)KEHHSIM POCCHHCKMX MaTeMaTUKOB U POCCHICKOM
MaTeMaTU4eCKOH LIKOJbI, K UCTI0/Ib30BaHUIO 3TUX [JOCTY)KEHUH B JPYTUX HayKaX U MPUK/IaJHBIX
cdhepax;

2) rpaKJaHCKOe ¥ IyXOBHO-HPAaBCTBEHHOE BOCIIUTaHKe:

TOTOBHOCTBIO K BBINIOJIHEHUIO O0SI3aHHOCTeH TpakJaHWHA W peaju3alidl ero Ipas,
npeJCTaB/ieHeM O MaTeMaTUYeCKMX OCHOBaX (YHKIMOHUPOBAHUSI PA3/IMUYHBIX CTPYKTYD,
SIBJIEHUH, TIpOLielyp TPa’KAaHCKOTro oOljecTBa (Haripumep, BLIOOPBI, OMPOCHI), TOTOBHOCTBIO K
00CY>KIEHHIO STHUeCKUX Mpo0seM, CBSI3aHHBIX C TPAKTUUYECKUM TPUMEHEeHUeM OCTYKEeHUH
HayKH, 0CO3HaHMEM Ba)XHOCTHU MOPa/IbHO-3TUYeCKHX MTPUHLIUIIOB B /1eSITeIbHOCTH YUEHOTO;

3) Tpyj0BO€ BOCIIUTaHHE:

YCTaHOBKOW Ha aKTMBHOE yYaCTWe B pelleHWd TMPAKTUYeCKUX 3a/lau MaTeMaTHUecKon
HarpaB/eHHOCTH, OCO3HAHWEM Ba)KHOCTH MaTeMaTH4eCcKoro o0pa30BaHUsI Ha MPOTSHKEHUH BCeH
YKU3HU /IS YCIeIHOM TpodeCCHOHAIbHOMN JIeATe/TbHOCTA W Pa3BUTHEM HeOOXOJUMBIX YMeHHUH,
OCO3HAaHHBIM BBIOODOM U TIOCTPOEHHEM WHUBU/YaTbHOW TPAaeKTOPUM 00pa30BaHUs U
JKU3HEHHBIX TUIaHOB C YUETOM JIMYHBIX MHTEPECOB U 00IL[eCTBEHHBIX MOTPeOHOCTeH;

4) 3cTeTHYeCKOe BOCTIMTaHKe:

CIOCOOHOCTBIO K HSMOLIMOHATBHOMY W 3CTETUYECKOMY BOCIIPUSTHIO MaTeMaTH4eCKHX
00BEKTOB, 3a/1a4, PeIleHW, PacCyKAEeHUH, YMEHUIO BU/IeTh MaTeMaTHUUeCKUe 3aKOHOMEPHOCTH
B MICKYCCTBE;

5) I{eHHOCTH HAay4YHOTO TTIO3HaHUS:

OpUEHTallVel B JIeSITeIbHOCTH Ha COBPEMEHHYI0 CHCTeMY HayuHbIX MpeJCTaB/ieHHud 00
OCHOBHBIX 3aKOHOMEDHOCTSIX pa3BUTUSI YeJOBeKa, TPUPOJAbI W O00IecTBa, MOHUMAHHEM
MaTeMaTU4eCcKoW HAayKW KakK C(hepbl YesloBeUeCKOW esTebHOCTH, 3TallOB €€ pa3BUTHS U
3HAYMMOCTH [IJIs Pa3BUTHSI LIMBU/IU3ALUH, OBJIaJIeHHEeM $13bIKOM MaTeMAaTHKHU U MaTeMaTU4eCKON
Ky/JbTypOH KakK CpeJCTBOM T[I03HAaHWs MHpA, OBJaZIeHMEM TIPOCTEHIIMMU HAaBbIKaMU
WCC/Ie[IOBaTeTbCKOU JIeTeTbHOCTH;

6) ¢usuueckoe BocmMTaHHe, ()OPMHUPOBaHHWE KYJBTYPHl 3J0POBbS M SMOLMOHAJIBHOTO
6sarormosryuns:

TOTOBHOCTBIO TIPUMEHSTh MaTeMaTHueckhe 3HaHWs B HHTepecaX CBOEro 37I0pOBbf,
BeJleHHsT 37[0pOBOro obpasa »KU3HU (3Z0poBOe MHTaHHe, cOaaHCMPOBAHHBIN PeXXHUM 3aHSITHN U
OTZAbIXa, peryssipHas (u3nueckas aKTUBHOCTb), C(HOPMHPOBAHHOCTHIO HaBBbIKAa pediekcuy,
TIpYM3HaHKWEM CBOETO MpaBa Ha OLIMOKY U TaKOTO >Ke TIpaBa APYyroro ueyioBeKa;



7) 3K0JIOruyeckoe BOCITUTaHUe:

OpHeHTal[iel Ha TIpUMEeHeHWe MaTeMaTUUYeCKMX 3HAHWM /IS pellleHus 3ajlad B 00J1acTH
COXPAHHOCTH OKDPY)Kalolllel cpefbl, TUIAHMPOBAaHWsI TOCTYITKOB U OLIEHKM HMX BO3MOXKHBIX
TIOC/IEICTBUI /IJI1 OKPY’KaOLL[e Cpe/ibl, 0CO3HaHWeM I100a/bHOTO XapakTepa 3KOJ0TMYeCcKUX
1po0JieM U TIyTel UX peleHus;

8) aparrraiys K M3MEeHSIOIUMCS YC/I0BHSAM COLMA/IbHOM M IIPUPOJHOM Cpefibl:

TOTOBHOCTBIO K [IEMCTBUSIM B YCJIOBUSIX HEOTPee/IEHHOCTH, TOBBIIIEHUIO YPOBHS CBOEH
KOMITETEHTHOCTH Yepe3 MPaKTHUEeCKYI0 [1eSTe/IbHOCThb, B TOM UUC/e YMEHUE YUUThCS Y APYTUX
nrofield, mpuoOpeTaTh B COBMECTHOM JIesITe/TIbHOCTU HOBbIe 3HAHWs, HABBIKA U KOMITETEHIIUU U3
OTIbITA APYTHX;

HEOOXOMMOCTbIO B (POPMUPOBAHUM HOBBIX 3HAHHUH, B TOM uMc/e (HOPMY/IUPOBATh UIEH,
TIOHSITUSA, THIOTe3bl 00 00BEKTAaX W SBJEHUSIX, B TOM UKC/Ie paHee HEeHW3BeCTHBIX, 0CO3HABaThb
JneGULIUThI COOCTBEHHBIX 3HAHUH U KOMITETEHTHOCTEH, TI/IaHUPOBaTh CBOE Pa3BUTHE;

CMOCOOHOCTBIO  OCO3HABaTh CTPECCOBYHD  CUTYallUiO, BOCIPUHHUMAThb CTPECCOBYIO
CUTYyallUI0 KakK BbI30B, TPeOyIOlUi KOHTPMEp, KOPPEKTUPOBATh TPHUHUMAeMble DEIIeHUs U

JelicTBYsL, POPMYJTMPOBATh U OL|eHWBaTh PUCKHU U TIOC/Ie/ICTBHSI, (JOPMHUPOBATH OIIBIT.
METATIPEIMETHBIE PE3YJIbTATHI
ITo3HaBaTenbHBIE YHUBEpCAIbHBIE yueOHbIe AeiCTBUS

Ba3oBkle jloruyeckye JeiCTBUA:

® BBIB/IATH U XapaKTepU30BaTh CYIIleCTBEHHbIE TPU3HAKKA MaTeMaTUYeCKUX OO0BEKTOB,
TIOHSITUM, OTHOLLUEHUW MeXXAy TOHSATUSIMH, (OpPMYJHMPOBaTh OMNpejesieHus TOHSATHM,
yCTaHaB/IMBAaTh CYIL[eCTBEHHBIHM MPU3HAK KIaCCU(UKAL[UA, OCHOBAHHUS il 00001IeHUs 1
CpaBHEeHMs], KpUTepUH MTPOBOJUMOr0 aHa/In3a;

® BOCIPUHUMATh, (OPMY/IMPOBaTh U TIPe00pa30BbIBATh CY)KAEHUS: YTBepJuTe/bHble U
OTpULaTe/bHbIe, AMHUYHbBIE, YaCTHBIE U 00I11e, YC/IOBHbIE;

® BBLISIB/IATH MaTeMaTUUyeCcKre 3aKOHOMEePHOCTH, B3aUMOCBSI3M U MPOTUBOpeuusi B (pakTax,
JAHHBbIX, HAOMIO/eHUsIX W YTBEP)KAEHUsX, TpeJJjiaraTb KPUTEPUU [/l BbISIBI€HUS
3aKOHOMEPHOCTeW 1 TIPOTUBOPEeUnis;

e JeslaTh BBIBO/IbI C MCIIO/b30BaHWEM 3aKOHOB JIOTMKH, J€AYKTUBHBIX U WHAYKTUBHBIX
YMO3aK/IFOUeHUM, YMO3aK/IF0UeHUM 10 aHa/I0THH;

e pa3bupath JOKa3aTeabCTBA MaTeMAaTHUECKUX YTBepKJeHUH (TIpsiMble U OT TTPOTUBHOTO),
MIPOBO/IUTH CaMOCTOSITe/IbHO HEC/I0)KHble Jl0Ka3aTelbCTBA MaTeMaTH4yecKux (aKkToB,
BBICTpauBaTh apryMeHTaluio, MPUBOJUTH NPUMepbl U KOHTPIIpUMephl, 0O00CHOBLIBAThH
COOCTBEHHBIE PacCy KIeHus;

e BbIOMpaTh criocob pelleHHs y4yeOHOM 3alaud (CpaBHMBAaTh HECKOJbKO BapHaHTOB
pellleHusi, BbIOMpaTh Hanbosiee MOAXOJMAIMI C YUETOM CaMOCTOSITENIbHO BblJje/IEHHBIX
KpUTepHeB).



Ba3oBhbIe Hcciie0BaTe/IbCKIE JeCTBUS:

WCII0/Ib30BaTh ~ BOMPOCHI  KAaK  MCC/IeA0BAaTe/IbCKUNM ~ WHCTPYMEHT  TO3HAHWS,
(hopMyIMpOBaTh BOMPOCHI, (PUKCUPYIOLIME TTPOTHBOPeUre, Mpob/ieMy, CaMOCTOSITE/TEHO
yCTaHaB/IMBaTh MCKOMOE W JaHHOe, ()OPMHUPOBATh TUIIOTE3Y, apryMEHTHPOBaTh CBOO
TIO3ULUI0, MHEHUE;

NIPOBO/IUTh TI0 CAMOCTOSITE/IbHO COCTaB/JIEHHOMY TUIAaHY HEC/IOXKHBIM 3KCIEePUMEHT,
HeOO/bIlIOe  UCC/IeIOBaHWE T10 YCTAHOB/IEHWIO OCOOEHHOCTeM MaTeMaTH4eCKOTO
00BeKTa, 3aBUCUMOCTeN 00BEKTOB MeX Ty COOOM;

CaMOCTOsITe/IbHO ~ (hOpMyJ/TUpOBaTh  000OIIeHHMsT W BBIBOABI 10  pe3yJ/bTaTaM
MPOBEIEHHOTO HAOJIO/IEHUs], WCC/IeIOBAHMS, OLeHUBaTh JOCTOBEPHOCTD IOJIyYEHHBIX
pe3y/bTaToB, BLIBOJIOB U 0000IIEHH;

MPOTHO3UPOBAaTh BO3MOXKHOE Pa3BUTHE TMPOLECCa, a TaK)Ke BbIJBUraTh MPEATI0/I0KEeHHUS

O €r'o pa3BUTHUU B HOBLIX YCJ/IOBUSAX.

PaGota ¢ uH$opMarpeii:

BBISIBJISITh HE/JOCTATOUHOCTb Y U30BITOYHOCTh MH(MOPMALUH, JaHHBIX, HEOOXOJUMBIX JIJIsI
pelleHus 3a7auy;

BbIOMpATh, aHA/M3UPOBATh, CHCTEMATHU3WPOBaTh W WMHTEPIIPETHPOBaTh WH(MOPMAIIHIO
pa3/InyHbIX BUZOB U (OPM IpeJCTaB/IeHuUs;

BbIOMpATh ()OPMY Mpe/CTaBIeHUs] MHPOPMAL[UM U WUTIOCTPUPOBATh pPelllaeMble 3alauu
cXeMaMH, iIrarpaMMaMH, UHOW TparKoi U UX KOMOWHAIUSIMH;

OLIeHMBaTh HaJ&KHOCTh UH(POPMALUM M0 KPUTEpPUsIM, MpPeJ/IoKeHHbIM yuuTeleM WU
c(hopMy/IMpPOBaHHBIM CAMOCTOSITE/ILHO.

KoMMyHUKaTHBHbIe YHUBEpCa/IbHbIE yueOHbIe AeiiCTBUS:

BOCTIPUHMMATh U (OPMY/IMPOBATh CY)KIEHUS B COOTBETCTBUM C YCIOBUSMU U LeISIMU
o0IIleHusi, SICHO, TOYHO, TPAMOTHO BBIDa)KaThb CBOK TOYKY 3DEHUs B YCTHBIX M
MMCbMEHHBIX TeKCTax, /laBaTh IMOSICHEHUS M0 XOJy pelleHUs 3aZlaud, KOMMEeHTUPOBAaTh
TI0/TyUYeHHBIN pe3y/ibTarT,

B X0Jie 00CYK[eHHs 3aflaBaTh BOIIPOCHI MO CYI[ECTBY 00CYJZaeMOi TeMbl, TIPO0/IeMbI,
pelllaeMOi 3aJjau, BbICKa3bIBaTh W/ieH, HalleJleHHble Ha MOMCK pelleHUs], COTIOCTaB/ISTh
CBOU CY)K/IEHUS C CY)KI€HUSIMH JPYTUX YYaCTHUKOB Jipiasiora, 0OHapy>KUBaTh pa3inuue
W CXOACTBO TMO3UIL[MH, B KOppeKTHOoW ¢opme (opMyaMpoBaTh pa3HOIJIACHs, CBOU
BO3Pa)KeHUST;

TIpe/ICTaB/ISATh pe3y/bTaThl pellleHusl 3a/laud, KCIepuMeHTa, UCC/ie[OBaHusl, MPOeKTa,
CaMOCTOSITEJIbHO BBIOMpaTh (hOpMaT BBICTYIIEHHST C YYETOM 3a/lau TIPe3eHTalld U
ocobeHHOCTeN ayTUTOPUH;

TMOHUMATh ¥ UCI0J/Ib30BaTh TIPEUMYITIeCTBa KOMaH[HOW U UHAWBU/YyaTbHOM PabOTHI MU
pellieHUH yueOHbIX MaTeMaTUUeCKuX 3a7iau;

MIPUHUMATh 11eJIb COBMECTHOU [IesiTeJIbHOCTY, MJIaHUPOBaThb OpraHU3al{dl0 COBMECTHOU
paboThI, pacrpesiensTh BUABI Pab0OT, JOrOBapUBATLCsA, 0OCYKATh MPOLIECC U Pe3ysbTaT
paboThI, 000011IaTh MHEHUSI HECKOJIBKUX JTFO/IEH;



® yuacTBOBaTh B IPYIIOBBIX opMax paboTel (00CYyKAeHusi, 0OMeH MHEeHUSIMU, MO3TOBbIe
IITYPMBI U IPYTHE), BHITIOHSATH CBOIO YaCTh PabOThI M KOOPAWHUPOBATh CBOU [IeUCTBUS
C JpYyTUMU YjieHaMHM KOMaHZbI, OLIeHMBATh KaueCTBO CBOETO BK/aZa B OOILWI MPOAYKT

10 KpUTepusiM, copMyIMpOBaHHBIM yUaCTHUKaMU B3aUMO/EeUCTBUS.
PerynsriBHbIe YHUBEpPCAIbHBIE yueOHbIe JeCTBUA

Camoopranusarysi:
® CaMOCTOSITe/IbHO COCTaBJISAITh TUIaH, aJTOPUTM pellieHusl 3afiaud (WM ero 4YacThb),
BbIOMpaTh Croco0b pelieHuss C YYETOM MMEIOLIUXCS PEecypcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMeHTHUPOBaTh M KOPPEKTUPOBAaTh BapHaHThI PellleHHi C yuéTOM
HOBOI MH(MOpMaI1H.
CaMOKOHTPOJ/Ib, SMOL{OHA/ILHEIM UHTE//IEKT:
e BJa/IeTh CrI0COOaMU CAMOTIPOBEPKH, CAMOKOHTDOJISI TIPOL[eCca M pe3yJibTaTa pelleHus
MaTeMaTUUeCKOU 3afiauu;
® TIpeJBHU/IETh TPYJHOCTH, KOTOPble MOTYT BO3HHUKHYTb TIPU PelLleHWd 3aJiaud, BHOCHUTb
KODPEKTHUBBI B /IeSITE/IbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, HAaWJEeHHBIX OIIMOOK,
BbISIB/IEHHBIX TPYAHOCTEH;
® OIIeHHWBaTh COOTBETCTBHE pe3y/bTaTa AesTeTbHOCTH MOCTAB/IeHHOMN 1[eJId U YC/IOBUSIM,
O0OBSICHATDH TPUUWHBI JOCTH)KEHUS WK HEIOCTY)KEHUS 11e/T1, HaXOAWUTh OIIUOKY, /laBaTh

OLIeHKY NPUOOPETEHHOMY OITBITY.
I[MPEAMETHBIE PE3YJIBTATHI

K koHiy oOyueHuss B 7 Kmacce oOyuaroIIMHCsi TONYyUUT C/IeAyIOLe TpeJMeTHbIe
pe3y/bTaThl:

Pacrio3HaBaTh UM3yueHHble TeoMeTpUueckue (UTYpbl, OIpeJeNiATh WX B3aUMHOE
pacriosio)keHue, M300pakaTb reomMeTpuueckre (UTYpbI, BBITIOJHITh UEPTEXU I10 YCIOBHIO
3afiaun. V3MepsATh JIMHelHble W YIJIOBble BelWUMHbI. PellaTe 3a7auv Ha BbIUMC/IEHWE [JIUH
OTPE3KOB U BeJIMUMH YTJIOB.

Henatb rpyOyt0 OLIEHKY JIMHEMHBbIX W YT7IOBBIX BeJIMUMH TTPeJMETOB B peasbHOW XKU3HU,
pa3MepoB MPUPOJHBIX 00BeKTOB. Pa3muaTb pa3mMepsl ITUX 0OBEKTOB T10 MOPSAKY Be/TMUUHBI.

CTpouTb YepTeKu K reOMeTpUYeCKUM 3aJauaMm.

[Tonb30BaThCsl MpU3HAKaMM paBEHCTBAa TPEYrOJbHUKOB, MCII0/Ib30BaTh IPU3HAKU U
CBOICTBa paBHOOE/IpeHHBIX TPEYTOJIbHUKOB TIPY PellleHrH 3a/1ay.

ITpoBOAUTH JIOTMUECKUe pacCy>XKeHHs C UCII0/Ib30BaHHeM I'eOMeTPUUeCKUX TeOPeM.

[Tonb30BaThCsl TMPU3HAKaMU paBeHCTBA MPSIMOYTOJIbHBIX TPEYroJIbHUKOB, CBOMCTBOM
Me/lvaHbl, TIPOBEJEHHOM K TUIOTeHy3e TPsSIMOYTOJIbHOTO TpeyrolbHHKa, B peLIeHdur
reoMeTpUUeCcKUX 3ajau.



OmnpesiensTb MapaiiebHOCTh TPSMBIX C TIOMOIIBIO YIJIOB, KOTOpble 0Opa3yeT ¢ HUMH
cekyias. OnpefiensTh MapasiebHOCTh TIPSIMbBIX C TIOMOIIbIO PaBEHCTBA PacCTOSIHUN OT TOYeK
O/IHOM TIPSIMOM 10 TOU€eK /IpyToi TIPsIMOiA.

Periath 3a/1auu Ha KjieTdyaToi Oymare.

[TpoBOUTh BBIUMCIEHUSI M HAXOAWTb UWCIOBble W OyKBeHHble 3HAUEHUs YIJIOB B
reoMeTpUUeCKUX  3ajjayax C  MCIO0b30BaHMEM CYMMbl YIJIOB  TPEYroJbHUKOB U
MHOTOYTOJIbHUKOB, CBOWMCTB YIJIOB, 0Opa30BaHHBIX TPU TepeceueHWd [BYX TapasiiebHbIX
NIPSIMBIX CeKyIrel. PeliaTh MpakTUUeCcKue 3aJjaur Ha HaXOXK/jeHHe yTJ/IOB.

BraieTh MOHATHEM T€OMETPHUUECKOT0 MeCTa TOUeK. YMeThb OMpeie/isiTh OMCCeKTPUCY yTIJia
Y cepeJuHHbIN TIeprieHJUKY/IsIp K OTPe3Ky Kak reoMeTpuueckrie MecTa ToUek.

dopMyiupoBaTh OmpeziesieHUss OKPY>KHOCTH W Kpyra, XOp/bl U AraMeTpa OKPY’>KHOCTH,
TI0/Tb30BAThCSl UX CBOMCTBAMU. YMeTb ITPUMEHSITh 3TH CBOMCTBA TIPY PeIlleHrH 3a/iay.

BiiazieTb MOHSTHEM OMNMUCAHHOW OKOJIO TPEYroJibHUKA OKPY)KHOCTH, YMeTh HaXOAWTh eé
1eHTp. [Tosmp30BaTbCst pakTaMy O TOM, UTO OMCCEKTPUCHI YT/IOB TPEYTOIbHUKA TIepeceKaroTcs B
OJHOW TOYKe, U O TOM, UTO CepeJuHHbIE TEPIeHAUKYJSAPbl K CTOPOHAM TpeyrojbHUKA
repeceKaroTcsi B OIHOM TOUKe.

Braserb TmoOHATHEM KacaTelbHOM K OKPY)KHOCTH, I10/Ib30BaThCsl TeopeMoil 0
TieprieHINKYISIPHOCTY KacaTe/TbHOW U pafinyca, MPOBEJAEHHOTO K TOUKe KacaHWs.

[Tonp30BaThCsl  TPOCTEMIIMMU  TeOMETPUYECKMMU HEPAaBeHCTBaMM, TOHUMATb MX
TIPAKTUUECKUA CMBICII.

[TpoBOAUTL OCHOBHBIE TeOMeTpHUYeCKHe MOCTPOeHUS C TIOMOII[bIO IUPKYJIS U IMHEHKH.

K xkoniy oOyueHuss B 8 Kjmacce 0OyuaroIIUiCs TO/MyUUT C/IeAYIOIIMe TpeMeTHbIe
pe3y/bTaThl:

Pacrio3HaBaTh OCHOBHBIE BH/IbI UeTLIPEXYTO/IbHUKOB, WX 3JIEMEHThI, TOJIb30BAThCS WX
CBOMCTBAMU TIPH pPellleHUU reoMeTPUUeCKUX 3afiau.

[IpyuMeHSTb CBOMCTBA TOUKMU TepeceueHUsi MeJuaH TpeyrojbHUKa (LIEHTpa Macc) B
pellieHUy 3a7iau.

BiiazieTb 1oHSATHEM CpefiHel TMHUU TPeyTrojbHUKA W Tpareryu, TTPUMeHSITb X CBOMCTBa
TpU pelleHUd reoMeTpuueckux 3afau. [losb3oBaTbesi Teopemoit daneca U TeopeMoit O
TMPOTOPLIMOHA/ILHBIX 0TPe3KaX, MPUMEHSITh UX [Jis pellieHus TPaKTUUeCKUx 3ajau.

[TpyMeHSITb TIPU3HAKU TT0I00USI TPEYToJIbHUKOB B PellleHUH reOMeTPUUeCKHUX 3a/au.

[Tosb30BaThcsi Teopemoii ITudaropa s pellieHHSI TeOMETPUUYECKMX W TPaKTUUYECKUX
3agau. CTpouTh MaTeMaTUUeCKyl Mojie/lb B MPaKTUUYeCKUX 3ajauax, CaMOCTOSTeNbHO JeaTh
yepTéX U HaXOJUTh COOTBETCTBYIOLL[ME [IJTUHBI.

BriazieTb TMOHSATHSIMH CHMHYCA, KOCMHYCAa W TaHTeHCa OCTPOro yrIJjia TPSIMOYTOJbHOIO
TpeyroJyibHUKa. [10/1b30BaThCsI STUMU TIOHATUSIMU JJ1s1 PellieHrst TPAaKTUYeCKUX 3a/iay.

Bbunciare  (pa3nuuHBIMM - criocobamMu) — TIIOIMIA[R  TPEYrolbHUKA W IJIOIIAU
MHOTOYTOJIbHBIX ~ (uryp (MOnb3ysAch, TrAe HeoOXOAUMO, KalbKyaaTopoMm). [IpuMeHSATh
TIOJTyYeHHbIe YMeHUsI B PaKTUUeCKUX 3ajiauax.



BrazieTb MOHATHSIMKA BOMCAHHOTO W LIEHTPA/JIbHOTO YTJ/la, UCIO/b30BaTh TEOPeMbI O
BIUCAHHBIX yTjaX, yrjaaX MexAy XopAaMu (CeKyIIMMU) U yrjie MeXAy KacaTeJbHOU U XOpAou
TIpY PelleHnH reoOMeTPUYeCKUX 3a/ay.

BnaseTs MOHSATHEM OINHMCAHHOTO UeTHIPEXYTOJbHUKA, TIPUMEHSITh CBOMCTBA OINMHMCAHHOTO
YeThIPEXYTOJ/IbHUKA TPU PellleHUH 3a/au.

[TpuMeHSITb TIO/lyueHHble 3HAHUSI Ha MPAKTUKe — CTPOUTh MaTeMaTUueCcKue MOJenu [jis
3ajlau peasibHOM KU3HU U TIPOBOAUTH COOTBETCTBYIOIIVE BLIUMC/IEHUS C TIPUMeHeHreM Toj00ust
Y TPUTOHOMETPUH (TI0/b3YSCh, Tie He00X0AUMO, KabKyJ/ISITOPOM).

K koHily oOyueHuss B 9 Kmacce OOyuaroIuiACsi TONyUUT CAeAYIOIe TIpeJMeTHbIe
pe3y/bTaThl:

3HaTh TpUrOHOMeTpUUeckhe (GYHKIMA OCTPbIX VIJIOB, HaXOAWUTh C WX ITOMOIIbIO
pas/iMuHble  3/IeMeHThl  MPSMOYTOJILHOTO  TpeyrojibHUKa («pelleHre MPsSMOYTOJIbHBIX
TPEyro/IbHUKOB»). HaxoauTh (C MOMOIIBIO KalbKy/STOpa) AMMHBI M YIJIbl 11 HeTaOIMUHBIX
3HaYeHUH.

[MTonp30BaTbCst popMysiaMu MPUBEIEHUSI U OCHOBHBIM TPUTOHOMETPUYECKHUM TOXKECTBOM
JJ1S1 HAXOKIeHUsI COOTHOIIIEHHU M MeX/Ty TPUTOHOMEeTPHUeCKUMU BeJITMUMHAMU.

HVcnonb30BaTh TeOpeMbl CUHYCOB M KOCHHYCOB [I/Isl HaXOX/IeHHsI pa3/TMUHbIX 3/IeMEHTOB
TPeyroJibHUKa («pelleHue TPeyroJibHUKOB»), TMPUMEHSTh WX TPH pelieHHH TeOMeTpUUeCKUX
3ajau.

BrazgeTh oHATHSIMM TTpeoOpa30BaHus 1Mo00KsI, COOTBETCTBEHHBIX 3/IEMEHTOB MOJO00OHBIX
¢uryp. [Tosb30BaThCs CBOMCTBaMH MOZA0OMS POU3BOJIBHBIX (PUTYP, YMETh BBIUUCIATh JJIMHBI U
HaXO/IUThb YIJIbI Y MOAO0OHBIX Guryp. IIpuMeHSITH CBOMCTBA T0/[00MST B MPAaKTHUECKUX 3ajjauax.
YMeTb IPUBO/IUTE MIPUMeEPBI TIOJ00HBIX (GUTYP B OKPY>KaroIlieM MUDE.

[Tosib30BaThCsl TeOpeMaMHU O TIPOU3BEAEHUU OTPe3KOB XOp[, O TIPOM3Be/leHHH OTPEe3KOB
CeKYIIUX, 0 KBaJpaTe KacaTeJbHOM.

[Tonb30BaTbCd BEKTOpPAMM, IIOHMMATb WX TeOMeTPUUYeCKMM W (U3NUeCKHM CMBICI,
TIPUMEHSITb UX B peIleHUd TeoMeTpUUYecKuX W (U3nuecKux 3ajau. [IpUMeHSITH CKaasipHOe
TIPOM3Be/leHre BeKTOPOB /IJIsi HaXOXK/IeHUsI AJIMH U YTJIOB.

[Tosp30BaTBECS METOJOM KOODJAWHAT HA TIUIOCKOCTH, TIPUMEHSITh €Tr0 B PeIIeHUH
reoMeTpUUeCKUX U MPaKTUYeCKuX 3a/1au.

BiiazieTb MOHATUSIMM TIPAaBU/IBHOTO MHOT'OYTOJBHUKA, [IMHBI OKPY>KHOCTH, AJIUHBI IyTH
OKPY)KHOCTH M pPaJIMaHHOW Mepbl yIJla, YMeTh BBIUMC/ISATH TUIOMIQAh Kpyra U ero 4vacrei.
[TpUMeHSITb MOyYeHHbIe YMeHUs B IPAaKTUUeCKUX 3a/lauax.

HaxomuTte ocu (WM IIEHTPbI) CUMMETPUU (DUTYP, TIPUMEHSITH JABWKEHUS TVIOCKOCTH B
TIPOCTEUIIINX C/Tydasix.

[TpyuMeHsSITh TIONy4YeHHbIe 3HaHUsL Ha MPaKTUKe — CTPOUTh MaTeMaThuyeckue MOJeu JJist
3a7lau peabHOMN YKM3HHU U TIPOBOJIMTH COOTBETCTBYIOIIME BHIUMC/IEHUS C TIPUMEHEHUEM To[00ust

Y TPUTOHOMETPpUUeCKUX (PyHKIUH (T0b3YsCh, Te He0OX0AMMO, KalbKy/ISATOPOM).



TEMATUYECKOE ITJTAHNPOBAHUE

7 KITACC
Ko/muectBo yacoB
JneKTpoHHEBIe (L(POBLIE)
Ne i/ HavMeHoBaHMe pa3/je/ioB ¥ TeM IPOrpaMMEI Kourponmeeele  IIpakTuueckue
Bcero obpa3oBaTe/nbHbIe pecypchl
paboTsl paboTs!
[Tpocreiiiivie reoMmeTprueckue GUrypsl v
P . P uryp bubnmoreka [JOK
1 UX CBOMCTBA. V3MepeHne reoMmeTpUueCcKux 14
https://m.edsoo.ru/7f415e2e
BeJTMUUH
bubnmoreka [JOK
2 TpeyrosbHUKA 22 1
https://m.edsoo.ru/7f415e2e
3 [TapannensHble nIpsMble, CyMMa YIJI0B 14 1 bubnmoreka [JOK
TpeyrojbHUKa https://m.edsoo.ru/7f415e2e
4 OKpYy’KHOCTb U KpyT. ['eomMeTprueckue 14 { bubnuoreka [IOK
TOCTPOEeHUSsI https://m.edsoo.ru/7f415e2e
. bubnmoreka [JOK
5 [ToBTOpEHUE, 0000ITIEHHE 3HAHUH 4 1
https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITTPOIT'PAMME 68 4 0




8 K/IIACC

Ko/muectBo yacoB
OnekTpoHHbIe (L(POBLIE)
Ner/m  HavMeHoBaHUe pa3/jesioB U TeM NPOrpamMMbl Kourponmbaele  IlpakTuueckue
Bcero obpa3oBare/bHBIE PECYPCHI
paboTsl paboTs!
, Bbubmoteka LIOK
1 UeTbIpEXyTro/IbHUKHU 12 1
https://m.edsoo.ru/7f417e18
Teopema ®daneca 1 TeopemMa 0
bubmoreka IIOK
2 MPOITOPLIMOHA/ILHBIX OTpe3KaxX, Moj00HbIe 15 1
https://m.edsoo.ru/7f417e18
TPeyrobHUKU
[Tnowags. HaxoxxaeHue mioiazei
A e HHeA bubmorteka LJOK
3 TPeyroJbHUKOB U MHOTOYTOJIbHBIX (QUTYP. 14 1
https://m.edsoo.ru/7f417e18
[Tnomazu nmogoOHBIX GUryp
4 Teopema I1udaropa v Hauana 10 { bubmioreka LJOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
YT/1bl B OKPY>KHOCTU. BriicaHHble U
c OITMCAHHbIE YeThIPeXYyTO/JbHUKHU. 13 1 bubmoreka LIOK
KacarenbHble K OKpy>xHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTeH
. bubmioreka LJOK
6 [ToBTOpEHMe, 0600IIeHNe 3HAHUH 4 1
https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0




9 KJITACC

Ko/muectBo yacoB
OnekTpoHHbIe (L(POBLIE)
Ne i/ HavmMeHoBaHMe pa3/iesioB ¥ TeM NPOrpamMmsl KontpormeHble = ITpakTHueckue
Bcero obpa3oBaTe/bHbIe pecypChl
paboTsI pabotsl
1 Tpuronomerpus. TeopeMbl KOCUHYCOB U 16 1 Bbubmoteka LIOK
CUHYCOB. PellieHrie TpeyrosbHUKOB https://m.edsoo.ru/7f41al2c
) ITpeobpa3oBanue mog06ust. MeTpruueckue 10 1 bubmorteka LJOK
COOTHOLLIEHUS B OKPY>KHOCTU https://m.edsoo.ru/7f41al12c
bubmoreka IIOK
3 BekTopsl 12 1
https://m.edsoo.ru/7f41al2c
bubmoreka IIOK
4 JlekapToBbI KOOPIUHATHI HA TMJIOCKOCTH 9 1
https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTO/IBHUKY. [lHa
bubmioreka LJOK
5 OKDPY>KHOCTH U TIJIOLa/ib KpyTa. 8
. https://m.edsoo.ru/7f41al2c
Brrurcnienue iomaaemn
bubmioreka LJOK
6 JIBY>KeHUs TIJI0CKOCTH 6
https://m.edsoo.ru/7f41al2c
; IToBTOpEeHMe, 06001[eH1e, CHCTeMaTH3al[Us ; 5 bubmorteka LJOK
3HaHUH https://m.edsoo.ru/7f41al2c
OBHIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 68 6 0







I[TOYPOUHOE ITVTAHUPOBAHHUE

7 KITACC
KonmugectBo uacos
Hara OneKTpOHHbIe I(POBLIe
Ner/m  Tema ypoka Koutpoimbuele  IIpakTuueckue
Bcero u3ydyeHust  obpasoBare/bHbIe PeCypChl
paboTsl paboTsl
{ [Tpocrenrie reomeTpruecKye 1 Bbubmoteka LIOK
00BEKTHI https://m.edsoo.ru/8866b724
bubmorteka LJOK
2 MHOroyro/pHuK, ioMmaHast 1
https://m.edsoo.ru/8866cb6a
bubmoreka IIOK
3 Cme)xHble U BepTHUKa/bHbIe YIJIbI 1
https://m.edso0.ru/8866c5c0
bubmoreka IIOK
4 Cme)xHble U BepTHUKa/bHbIe YIJIbI 1
https://m.edsoo.ru/8866c7be
5 Cme)KHble U BepTHUKa/IbHbIe YIJIbI 1
6 CMe)kHble ¥ BepTHKAaJ/IbHbIE YIJIbI 1
7 Cme)KHble U BepTHUKa/IbHbIe YIJIbI 1
8 CMe)kHble ¥ BepTHKAaJ/IbHbIE YIJIbI 1
W3mepeHue IMHEWHBIX U YTJIOBBIX
9 Be/IMUMH, BbIUMC/IEHHE OTPE3KOB U 1
yIJIOB
V3mepeHue JIMHeNHBIX U YTJIOBBIX
bubmiorteka LJOK
10 BeJIMYUH, BbIYMC/IEHHE OTPe3KOB U 1

yTJI0B

https://m.edsoo.ru/8866c3ea




V3mepeHue JIMHeNHBIX U YTJIOBBIX

11 BeJIMUYWH, BbIUMC/IeHNEe OTPe3KOB U
yIJIOB
Vi3mepeHue IMHENHBIX U YTI0BbIX
12 BeJINYMH, BbIUMC/IEHUe OTPE3KOB U
yTJI0B
13 [Tepumetp u nnowmags Guryp,
COCTaBJIEHHBIX U3 MPSIMOYTOJIbHUKOB
14 [TepumMeTp U 1IOLaAL QUTYD,
COCTaBJ/IEHHBIX M3 NIPSIMOYTO/IbHUKOB
[ToHsTHE O paBHBIX TPEYTOJbHUKAX
15 U TIepPBUYHBIE TIPe/ICTaB/IeHUs O Bubmorexa LIOK
https://m.edsoo.ru/8866ce80
paBHBIX GUrypax
16 Tpu npu3Haka paBeHCTBa bubnuoreka LIOK
TPeyrojJbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpwu mpr3HaKa paBeHCTBa bubmorteka LJOK
TPeyrojibHUKOB https://m.edsoo.ru/8866d34e
18 Tpu npu3Haka paBeHCTBa bubnuoreka LIOK
TPeyrojbHUKOB https://m.edsoo.ru/8866e01e
19 Tpwu nmpr3HaKa paBeHCTBa
TPeyro/IbHUKOB
20 Tpu npu3HaKa paBeHCTBa
TPeyro/IbHUKOB
21 Tpu npr3sHaka paBeHCTBa bubnuoreka LIOK

TPeYroJIbHUKOB

https://m.edsoo.ru/8866e88e




IIpn3Haku paBeHCTBa

22 MPSIMOYTO/IbHBIX TPEYTOJIbHUKOB
23 IIpusHaku paBeHCTBa
MIPSIMOYTO/IbHBIX TPEYTOJIbHUKOB
CBOWCTBO MeJjiaHbl
24 MIPSAMOYT'O/IBHOI'O TPEYIrOJIbHUKA, Bubmotexa LOK
o https://m.edsoo.ru/8866e9ec
MPOBeZIEHHOM K TMIIOTEeHY3e
CBOICTBO MeIMaHbI
25 MIPSAMOYTO/IBHOI'O TPeyroJIbHUKa,
TPOBe/IEHHOU K TUTIOTEeHY3e
26 PaBHOGe/IpeHHbIE U bubmoreka IIOK
PaBHOCTOPOHHUE TPEYTO/IbLHUKU https://m.edsoo.ru/8866d6fa
57 [TpusHaky U CBOWCTBA Bbubmoteka LIOK
paBHOOepeHHOr0 TPeyroJbHUKa https://m.edsoo.ru/8866d880
)8 [Tpr3Haku ¥ CBOUCTBA bubmoreka LJOK
pPaBHOOEPEHHOT0 TPEYTroJbHUKA https://m.edsoo.ru/8866d880
29 [TpusHaky U CBOWCTBA Bubmoteka LIOK
paBHOOepeHHOr0 TPeyroJbHUKa https://m.edsoo.ru/8866e26¢
30 HepaBeHcTBa B reomeTpuu
bubnuoreka IIOK
31 HepaBeHcTtBa B reomeTpuu
https://m.edsoo.ru/8866e3a2
32 HepaBeHcTBa B reomeTtpuu
33 HepaBeHctBa B reomeTpuu
34 [1psiMOyTO/bHBIN TPEYTOBHUK C bubmiorteka LJOK




yrjiom B 30°

https://m.edsoo.ru/8866eb22

35

36

[TpsIMOYTO/bHBIN TPEYTOJIbHUK C
yrioMm B 30°
KoHntposnbHast paboTa 1o Teme

"TpeyronbHUKA"

bubmmoreka IIOK
https://m.edsoo.ru/8866ecbc

37

38

[TapannenbHble NIpsiMble, UX

CBOMCTBA

[Tateni nocrynar EBknuza

bubmiorteka LJOK
https://m.edsoo.ru/8866ef64

39

Haxkpecr nexariue,
COOTBETCTBEHHbIE U OJJHOCTOPOHHUE
yTJ/Ibl, 0Opa30BaHHbIE TIPU
repeceyeHnM napasienbHbIX

MPSIMBIX CeKylllen

bubmorteka LIOK
https://m.edsoo0.ru/8866f086

40

41

Hakpect nexaruue,
COOTBETCTBEHHBIE U O[HOCTOPOHHHE
yT7Ibl, 00pa30BaHHbIE TIPU
repecevyeHu  rmapasiiebHbIX

MPSIMBIX CeKyIllen

Haxkpecr nexariue,
COOTBETCTBEHHbIE U OJHOCTOPOHHUE
yTJibl, 0Opa3oBaHHbIE TIPH
repeceyeHnH IapasiesbHbIX

TIPSIMBIX CeKyllen

42

Hakpecr nexanue,

COOTBETCTBEHHbIE U OJHOCTOPOHHHE




yT7Ibl, 00pa30BaHHbIE TIPU
repeceueHrH Mapasuie/bHbIX

MPSIMBIX CeKYyIlen

Hakpect nexartuue,

COOTBETCTBEHHEIE 1 OJHOCTOPOHHHKE

bubmmoreka IIOK
43 yTJibl, 0Opa3oBaHHbIE TIPH
https://m.edsoo.ru/8866f3b0
repeceyeHH rapasiesbHbIX
TIPSIMBIX CeKyILei
[Tpr3HaK napasniesbHOCTH MPSIMBIX
A4 yepe3 paBeHCTBO PaCCTOSIHUM OT
TOYeK O/IHOM TIPSIMOM /10 BTOPOH
MIpSIMOU
[Tpu3Hak napasiebHOCTH TIPSIMbIX
45 yepe3 paBeHCTBO PacCTOSIHUMN OT
TOYEK OJIHOM TPSIMOU 10 BTOPOH
MpSIMOM
bubmorteka LJOK
46 CyMMa yrJI0B TpeyrojibHUKa
https://m.edsoo0.ru/8866{630
bubnuoreka IIOK
47 CyMma yr/i0B TpeyrojibHuKa
https://m.edsoo.ru/8866{f8ba
bubmoreka IIOK
48 Brerinue yriel TpeyrojibHUKa
https://m.edsoo.ru/8866fas5e
49 Brerinue yriel TpeyrojibHUKa
50 KonTtposnbHast paboTa o reme bubmoreka IIOK

"[lapasienbHble NpsiMbIe, CyMMa

https://m.edsoo.ru/8866fe6e




YIJIOB TPeyrojibHUKa"

£1 OKpY’KHOCTb, XOPZbI U IUAMETDP, UX bubmiorteka LJOK
CBOMCTBa https://m.edsoo.ru/88670800
bubmmoreka IIOK
52 KacaTenbHasi K OKpY>KHOCTH
https://m.edsoo.ru/88670e9a
53 OKpY’KHOCTb, BITMCAHHAs B YTOJI
54 OKpy>KHOCTb, BIIMCAHHAs B IOl
- [Tonsitve o I'MT, npumeHeHue B Bbubmoteka LIOK
3a/1auax https://m.edsoo.ru/8867013e
£6 ITonsitue o I'MT, nipumeHeHue B bubmorteka LJOK
3a/1auax https://m.edsoo.ru/88670508
buccekTpuca u cepeJuHHbBII
57 MeprieHAuKY/IAp Kak
reoMeTpUuecKre MecTa TOYeKk
cg OKpY’KHOCTB, OIUCaHHAas OKO0JI0 bubmorteka LJOK
Tpeyro/ibHUKa https://m.edsoo.ru/88670a62
cg OKpy>KHOCTb, OIMCaHHasl OKOJIO
TpeyrojibHUKa
50 OKpY’KHOCTb, BIIMCaHHas1 B bubnuoreka IIOK
TPeyrojbHUK https://m.edsoo.ru/8867103e
61 OKpY’KHOCTb, BIMCaHHasi B
TPeyrobHUK
. bubmiorteka LJOK
62 [Ipocreniiivie 3a71aun Ha IIOCTPOEHUE

https://m.edsoo.ru/88671188




bubmoreka IIOK

63 [TpocrTeiiilivie 3a/1aur Ha TIOCTPOeHHe 1
https://m.edsoo.ru/886712d2
KonTponbHast paboTa 1o Teme
bubmmoreka IIOK
64 "OKpYy>XHOCTb Y KpYT. 1
https://m.edsoo.ru/88671462
['eomeTpuueckue nocTpoeHus"
[ToBTOpeHue 1 06001IeHIe 3HAHNH
. bubmiorteka LJOK
65 OCHOBHBIX TTOHAATUU U METO/I0B 1
https://m.edso0.ru/886715b6
Kypca 7 Kiacca
bubmorteka LJOK
66 WToroBast KOHTpOJIbHast paboTa 1
https://m.edsoo.ru/886716ec
[ToBTOpeHue 1 06001IeHIe 3HAHUH
67 OCHOBHBIX TTOHSITUM Y METO/IOB 1
Kypca 7 Kjacca
[ToBTOpEHUe 1 0000I1IeHNe 3HAHUH
. bubmorteka LJOK
68 OCHOBHBIX TTOHSAAITUA U METO/I0B 1
https://m.edsoo.ru/886719bc
Kypca 7 Knacca
OBIIEE KOJIMYECTBO YACOB I1O0 68

I[MTPOI'PAMME




8 K/IIACC

KomuecTBO uacoB

Hara OneKTpOHHbIe I(POBLIe
Ner/m  Tema ypoka KoHTpobHEIe ITpakTHyeckue
Bcero u3ydeHuss  06pa3oBaTe/bHbIE PECYPCEHI
paboTsl paboTsl
[ToBTOpPEHWE OCHOBHBIX MOHATUN
1 Kypca 7 Kjacca 1
5 [Tapannenorpamm, ero rpu3Hakv 1 1 bubmoreka IIOK
CBOICTBA https://m.edsoo.ru/88671af2
3 [Tapannenorpamm, ero npuU3Haku 1 { bubmorteka LJOK
CBOMCTBa https://m.edsoo.ru/88671ca0
4 [Tapannenorpamm, ero rpu3sHakv 1 1 bubmoreka IIOK
CBOMCTBA https://m.edsoo.ru/88671ca0
YacTHble cy4yau rapasiiesiorpaMMOB
bubmorteka LJOK
5 (MpsiMOYyTOJIHUK, pOMO, KBaJjpar), 1
. https://m.edsoo.ru/88671120
WX MPU3HAKU U CBOMCTBA
YacTHble cyyau napasiesorpaMMoB
bubmiorteka LJOK
6 (IpsIMOYTOJTEHUK, pOMO, KBaJ[par), 1
. https://m.edsoo.ru/8867209c
WX MPU3HAKU U CBOMCTBA
bubmiorteka LJOK
7 Tparnerus 1
https://m.edsoo.ru/88672358
g PaBHOOOKast ¥ IPSIMOYTOJIbHAST " bubmoreka IIOK

TpaneLuu

https://m.edsoo.ru/8867252e




9 PaBHOOOKast ¥ TIPSIMOYTOJIbHAs bubmoreka IIOK
TparneLuu https://m.edsoo.ru/88672858
bubmiorteka LJOK
10 Merto, yaBoeH s MeJjaHbl
https://m.edsoo.ru/88672b14
bubmmoreka IIOK
11 LleHTpasibHass CUMMeTPUS
https://m.edsoo.ru/88672b14
12 KonTposbHast paboTa 1o TeMe Bbubmoteka LIOK
"YeTbIpEXyTrobHUKHU https://m.edsoo.ru/88672c9a
13 Teopema dasieca v Teopema o Bbubmoteka LIOK
TMPOMOPLMOHA/IBHBIX OTpe3Kax https://m.edsoo.ru/8867337a
bubmoreka IIOK
14 CpefHsas MMHUA TPeyrobHUKa
https://m.edsoo.ru/88672e0c
bubmorteka LJOK
15 CpeHsisi TMHUSA TPeyroJIbHUKa
https://m.edsoo.ru/88672f38
) bubnuoreka IIOK
16 Tpaneuws, eé cpefHsAs TUHUAS
https://m.edsoo.ru/88672358
bubmorteka LJOK
17 Tpanenysi, eé cpefHsist IMHUS
https://m.edsoo.ru/88673064
bubnuoreka IIOK
18 [TpornopioHanbHbIe OTPE3KU
https://m.edsoo0.ru/88673794
bubmiorteka LJOK
19 [IporoprioHanbHbIe OTPe3KU
https://m.edsoo.ru/88673794
bubmoreka IIOK
20 LleHTp Macc B TpeyrojbHUKe

https://m.edsoo.ru/886738fc




bubmoreka IIOK

2! HopobtIe TpeyromHirkis https://m.edsoo.ru/88673a78
2 Tpu rpu3HakKa rmogoous bubmiorteka LJOK
TPeyroJIbHUKOB https://m.edsoo.ru/88673bae
23 Tpu npu3Haka nozpobus Bbubmoteka LIOK
TPeyro/IbHUKOB https://m.edsoo.ru/88673d52
04 Tpwu npu3HakKa mogoous bubmorteka LJOK
TPeyroJbHUKOB https://m.edsoo.ru/8867400e
- Tpu npu3Haka nopobus
TPeyro/ibHUKOB
26 [TpumeHeHMe OAOOUS TTPU PeIIeHNH
MpaKTUYeCKUX 3a7iau
57 KonTposbHast paboTa 1o TeMe Bbubmoteka LIOK
"TTopo6HbIe TpeyTo/bHUKH'" https://m.edsoo.ru/8867445a
08 CaoticTBa nuiomazei Bubmoteka LIOK
reoMeTpUUecKux Quryp https://m.edsoo.ru/886745fe
29 @opmyJibl AJ1 IO bubmorteka LJOK
Tpeyro/ibHUKA, Napajienorpamma https://m.edsoo.ru/88674860
30 dopMyiIbl A1 IUI0LAAN Bubmoteka LIOK
TpeyroJibHUKa, Napajjienorpamma https://m.edsoo.ru/88674a22
31 @opMmyJIbl AJ1 IO AN bubnuoreka LIOK
TpeyroJibHUKa, Iapajjienorpamma https://m.edsoo.ru/88674a22
3 @opmyJIbl AJ1 TI0LIAaAN bubmoreka IIOK

TPeyroJibHUKa, MapasuiesiorpaMmma

https://m.edsoo.ru/88675288




33 dopMyiibl AJ1d II0AAN Bbubmoteka LIOK
TPeyroJibHUKa, MapasuiesiorpaMmma https://m.edsoo.1u/8867542c
34 BoiunciieHue nuionazied C/1I0>KHbIX bubmiorteka LJOK
duryp https://m.edsoo.ru/88674e78
35 [Tnowazu ¢uryp Ha KineTdyaTou Bbubmoteka LIOK
Oymare https://m.edsoo.ru/8867473e
36 [Tnomazu nmogo0HBIX GUryp
37 [Tnotaay nojoOHBIX GUTryp
38 3ajjauu C NpakKTUYeCKUM Bbubmoteka LIOK
cojiep>KaHueM https://m.edsoo.ru/88675558
39 3aZjauu C IpakTUYeCKUM bubmorteka LJOK
cofiepKaHueM https://m.edso0o.ru/88675684
40 Perienue 3az1au ¢ moMolLp0 MeToga bubmoreka IIOK
BCIIOMOTaTe/IbHOM MJI0Lau https://m.edsoo.ru/88674f90
A1 KoHTponbHas pabora 1o Teme Bbubmoteka LIOK
"ITnomans" https://m.edsoo.ru/8867579c
42 Teopema I1ugaropa u eé Bubmoteka LIOK
TpUMeHeHue https://m.edsoo.ru/88675918
43 Teopema I1ugaropa u eé Bubmoteka LIOK
NIpUMeHeHue https://m.edsoo.ru/88675918
" Teopema ITudgaropa u eé bubmoreka IIOK
TIpUMeHeHne https://m.edsoo.ru/88675abc
A5 Teopema I1udaropa u eé

MMpUMeHeHne




Teopema ITudaropa u eé

46
NpYUMeHeHHe
OnpepiesieHre TPUTOHOMETPUYECKHUX
HKLIWI OCTPOro yria
Py poroy Bbubmoteka LIOK
47 TPSIMOYTOJILHOT'O TPEYTOJIbHUKA,
https://m.edsoo.ru/88675d32
TPUTOHOMeTpUUEeCKHe COOTHOLIEeHUS
B IIPSIMOYTOJIbHOM TPeyTOJIbHUKe
48 OCHOBHOe TPUTOHOMeTpUUeCKoe bubmoreka IIOK
TOX/IECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOe TPUTOHOMETpUYEeCKOoe
TOK/|eCTBO
50 OCHOBHOe TPUTOHOMETpUYEeCKoe
TOK[|eCTBO
KoHTponbHas paboTa 1o Teme
bubmorteka LJOK
51 "Teopema [Tugaropa 1 Hauana
https://m.edsoo.ru/8a1407e8
TPUTOHOMETpUH"
£ BrivcanHble U LieHTpa/bHbIe YIJIbI, bubmorteka LJOK
YTOJ1 MeX/y KacaTeJIbHOW U XOpZ0u https://m.edsoo.ru/8a1415b2
c3 BrnincaHHbIe U LieHTpa/bHble YIJIbl, bubnuoreka LIOK
Yro/1 MeX/ly KacaTeJIbHOM U XOpZor https://m.edsoo.ru/8a141940
£4 BrivicanHble U LjeHTpabHbIe YIJIbl, bubmoreka IIOK
YTOJI MeXZly KacaTeJIbHOM U XOpZ0r https://m.edsoo.ru/8a141b34
55 Yrel MeXAy XopamMu U CeKyLIUMU
56 Yrael MeXAy XOpAaMH U CeKyLIUMU
57 BrivcanHble U onuvcaHHbIe bubmoreka IIOK




YeTbIPEXYT0/IbHUKH, UX MPU3HAKU U

https://m.edsoo.ru/8a140f86

CBOWCTBA
BrivcaHHble 1 onvcaHHbIe
, Bbubmoteka LIOK
58 YeTbIPEXYTO/IbHUKY, UX NTPU3HAKU U
. https://m.edsoo.ru/8a1416d4
CBOWCTBA
BrivcaHHble 1 OnucaHHbIe
B bubmiorteka LJOK
59 YeTbIPEXYTO/IbBHUKH, UX TIPU3HAKU U
B https://m.edsoo.ru/8a1416d4
CBOWCTBa
[TprMeHeHYe CBOKCTB BIMCAHHbBIX U
60 OIHCaHHBIX YeThIPEXYT0/IbHUKOB
TIpY pelleHny TeOMeTpUYeCcKUX
3azau
[TprMeHeHYe CBOWCTB BIMCAaHHBIX U
61 OIMCaHHBIX YeThIPEXYT0/IbHUKOB
TIpY pelleHny TeOMeTpUYeCcKUX
3azau
6 B3auMHoOe pacrionoskeHue JByx bubnuoreka LIOK
OKPY)KHOCTeH, 00111e KacaTebHbie https://m.edsoo.ru/8a1410a8
. bubmorteka LJOK
63 Kacanue okpy»kHOCTeM
https://m.edsoo.ru/8a1410a8
KonTposbHas paboTa 1o Teme "YribI
bubmoreka IIOK
64 B OKPY)XHOCTHU. BricaHHbIe 1
| https://m.edsoo.ru/8a141c88
OIMMCAaHHbIE YeThIPeXyroIbHUKI
65 [ToBTOpPEHHE OCHOBHBIX MOHATUU U bubmoreka IIOK

MeTO/0B KypCOB 7 1 8 KJ1acCoB,

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




000011IeH1e 3HAHUH

[ToBTOpEHWE OCHOBHBIX MMOHSATHM U

bubmmoreka IIOK
66 MeTO/[0B KYpCOB 7 1 8 K/1acCOB, 1
. https://m.edsoo.ru/8al41efe
0060011[eHIe 3HAHUH
bubmmoreka IIOK
67 WTtorosasi KOHTpO/IbHast paboTa 1
https://m.edsoo.ru/8a142368
[ToBTOpPEHWE OCHOBHBIX MMOHSATHM U
bubmoreka IIOK
68 MeTO/I0B KypCOB 7 U 8 KJ1acCOB, 1

0060011[eHIe 3HAHUHI

OBIIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

https://m.edsoo.ru/8al420ac




9 KJITACC

KonuecTBO 4acoB

Hara J/eKTpOHHbIE I POBLIe
Ner/m = Tema ypoka KonTtposmHeie ITpakTHUYecKue
Bcero u3ydeHuss  0Opa3oBaTe/bHbIE PECYPCHI
paboTsI paboTsl
[ToBTOpPEHWE OCHOBHBIX MOHATUN
1 Kypca 7 v 8 K/accoB 1
5 OrnipefeneHrie TPUTOHOMETPHUUECKUX 1 bubmoreka [JOK
¢byskumii yrios ot 0° go 180° https://m.edsoo.ru/8a1424bc
3 @opMmyJibl TIpUBeieHUs 1
bubmoreka [JOK
4 TeopeMa KOCMHYCOB 1
https://m.edsoo.ru/8a14336¢
bubmoreka [JOK
5 Teopema KOCMHYCOB 1
https://m.edsoo.ru/8al142d5e
bubnmoreka [JOK
6 Teopema cCUHYCOB 1
https://m.edsoo.ru/8al42e8a
7 Teopema CHHYCOB 1
8 Teopema CHHYCOB 1
g HaxoxxaeHuve [/1MH CTOPOH U { bubmoreka [JOK
Be/IMUMH YTJIOB TPEYrOJIbHUKOB https://m.edsoo.ru/8a1430b0
bubmoreka LIOK
10 Perienvie TpeyrosibHUKOB 1
https://m.edsoo.ru/8al42ac0
bubmoreka LIOK
11 Pelienue TpeyroisHUKOB 1

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




bubmoreka LJOK

12 PelieHue TpeyroibHUKOB
https://m.edsoo.ru/8a142ac0
bubmoreka [JOK
13 PerieHvie TpeyrosbHUKOB
https://m.edsoo.ru/8al42ac0
14 IIpakTHUyeckoe IIpuMeHeHre TeopeM bubmioteka LIOK
CUHYCOB 1 KOCUHYCOB https://m.edsoo.ru/8a142c3c
15 [TpakTHyeckoe MpUMeHeHHe TeopeM
CUHYCOB Y KOCHHYCOB
16 KoHtposbHast paboTa 1o Teme Bubmoteka LIOK
"PellieHue TpeyroJbHUKOB" https://m.edsoo.ru/8a14392a
17 [TousiTve 0 mpeoOpa3oBaHUU BubmoTeka LIOK
ro00ust https://m.edsoo.ru/8a143ab0
18 CoOTBeTCTBEHHBIE 3JIEMEHTHI bubnmoreka [JOK
1o00HBIX GUryp https://m.edsoo.ru/8a143de4
CoOTBeTCTBEHHbIe 37IeMeHThI
19 no/00HBIX GUryp
Teopema 0 Ipou3Be/leHUN OTPe3KOB
20 XO0pJ, TeopeMa 0 MPOu3Be/IeHNH bubnmoreka [JOK
OTPEe3KOB CeKYLIUX, Teopema O https://m.edsoo.ru/8a14406e
KBajlpaTe KacaTe/lbHOU
TeopeMa o0 nIpor3Be/ileHNU OTPE3KOB
91 X0pJ, TeopeMa O Ipou3BeeHIU bubnuoreka LIOK
OTpe3KOB CeKyIINX, TeopeMa O https://m.edsoo.ru/8al441a4
KBaJjpare KacaTeJbHOU
22 Teopema o nipou3sBe/ieHUN OTPE3KOB bubnuoreka LIOK




XOpJI, TeopeMa 0 TIPOU3Be/|eHUH
OTPE3KOB CEKYIIHX, TeOpeMa 0

KBaJjpaTe KacaTeJbHOU

https://m.edsoo.ru/8al442da

23 IIpumeHeHre TeOpeM B pelleHur bubmoreka [JOK
reoMeTpUUeCcKUX 3ajjau https://m.edsoo.ru/8a143f06

24 IIpuMeHeHVe TeopeM B pelLleHuu bubmioteka LIOK
reoMeTpuuecKrx 3ajau https://m.edsoo.ru/8a1443fc

75 IIpumeHeHre TeOpeM B pellleHrur bubnmoreka [JOK
reoMeTpUuUeCcKuX 3ajiau https://m.edsoo.ru/8a144578
KoHtposbHast paboTa 1o Teme

o6 "TIpeobpa3oBaHue TOA00OUSI. Bubmoteka LIOK
MeTpuyeckre COOTHOIIIEHUS B https://m.edsoo.ru/8a1447a8
OKPY>KHOCTH"
OnpejeneHrie BEKTOPOB.

27 duU3MYeCcKu U reoMeTpUUecKun Bubmnorexa LIOK

https://m.edsoo.ru/8a144960

CMBIC/T BEKTOPOB

)8 CrnoxeHrie ¥ BbIUNTaHWE BEKTOPOB, bubnmoreka [JOK
YMHOJKeHHe BEeKTOpa Ha Y1C/I0 https://m.edsoo.ru/8a144a8c

29 Cii0’)keHUe U BblUMTaHKe BEKTOPOB, Bubmoteka LIOK
YMHOKeHHe BEeKTOpa Ha UMC/Io https://m.edsoo.ru/8a144d52
Cno>xeHre U BbIUMTaHHEe BEKTOPOB,

50 YMHO)XeHHe BeKTOpa Ha YMCJIo

31 PasnoxeHue BekTopa 1o ABym
HEeKOJI/ITMHeapHbIM BeKTOpaM

32 KoopauHate! BekTOpa bubmoreka [JOK




https://m.edsoo.ru/8al44fbe

CkansipHOe TIpOM3Be/ieHre BEeKTOPOB,

bubmoreka LJOK

33 ero NpuMeHeHUe [1J1s HaXOXKIeHUs
https://m.edsoo.ru/8a14539c
JJIVH Y YTJIOB
CkassipHOe TIpOM3Be/ieHre BEKTOPOB,
bubmoreka [JOK
34 ero NpUMeHeHUe J1J1s HaXOXXJeHUs
https://m.edsoo.ru/8a14550e
JJIVH U YTJIOB
35 Pemienue 3aau ¢ TOMOILBIO bubnmoreka [JOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Perienue 3azau ¢ moMorbro bubmoreka [JOK
BEKTOPOB https://m.edsoo.ru/8a1458c4
37 [TpyiMeHeHe BeKTOPOB IJisl pellieHust
3a7iau PU3MKU
38 KonTponbHast paboTa 1o Teme bubnmoreka [JOK
"BekTopsI" https://m.edsoo.ru/8a145b08
39 leKkapTOBbI KOOP/IMHATHLI TOUEK Ha
MJIOCKOCTH
. bubnmoreka [JOK
40 YpaBHeHue NIpsMOi
https://m.edsoo.ru/8a145c48
41 YpaBHeHue npsiMon
bubmoreka [JOK
42 YpaBHeHVe OKPY>KHOCTU
https://m.edsoo.ru/8a14635a
43 KoopayHatsl TOuek repeceueHust bubmoreka LIOK

OKPY>KHOCTH Y TIPSIMOM

https://m.edsoo.ru/8a146620




MeTog, KOOpAYHAT NPY peLleHnun

44 reoMeTpHUueCcKux 3azad,
MpaKTUUeCKUX 3a/au
MeToj KOOpAMHAT NPY peLleHur
45 reoMeTpuUYeCcKrXx 3ajady,
MPAKTUUeCKUX 3aZiau
MeTon KOOpAUHAT NPU pelleHn
46 reoMeTpyUuYeCcKux 3azad,
MpaKTUUeCKUX 3a/iau
KonTponbHast paboTa 1o Teme
bubmoreka [JOK
47 " [lekapTOBBbI KOOPIUHATHI HA
. https://m.edsoo.ru/8a146e0e
TJIOCKOCTH
48 IIpaBusibHbIE MHOT'OYTO/IbHUKY, bubnmoreka [JOK
BBIUMC/IEHHE UX 3/IeMEHTOB https://m.edsoo.ru/8al46fda
bubmoreka [JOK
49 Yucno 1. [JnvHa OKpY>KHOCTH
https://m.edsoo.ru/8a1472c8
bubnmoreka [JOK
50 Yucsno . [JnvuHa OKPY>KHOCTU
https://m.edsoo.ru/8a14714c
51 JnHa 1yru OKpy>KHOCTU
bubnmoreka [JOK
52 Pagviannas mepa yria
https://m.edsoo.ru/8a14714c
bubmoreka [JOK
53 [1nomazae Kpyra, cekropa, cerMeHTa
https://m.edsoo.ru/8a147426
bubmoreka [JOK
54 [1nomazae Kpyra, cekropa, CerMeHTa

https://m.edsoo.ru/8a147750




bubmoreka LJOK

> HIOMAE KPYTS, CEKTOpa, CerMerTa https://m.edsoo.ru/8a147750

bubmoreka [JOK

56 [ToHaTHE O ABMKEHUU TJIOCKOCTU

https://m.edsoo.ru/8a147c82
. bubmioteka LIOK
57 [TapannensHbIU TEPEHOC, TOBOPOT
https://m.edsoo.ru/8a147f16
. bubnmoreka [JOK
58 [TapasienbHBIN [IepeHOC, I0OBOPOT
https://m.edsoo.ru/8a147f16

59 [TapannenbHbIN NTEpeHOC, TOBOPOT

60 [TapasnnenbHbIN NTEpeHOC, TOBOPOT

61 [IpuMeHeHHe ABUKEeHUMN TIpU bubnmoreka [JOK
peleHuu 3a/jau https://m.edsoo.ru/8a1480e2
KoHntposibHast paboTa 1o TeMam
"[IpaBUIbHBIE MHOTOYTOJ/IbHUKH.

o2 OKpy’XKHOCTb. JIBI>KeHHsI
IJIOCKOCTH"

[ToBTOpeHMe, 060011eHNE,

63 cucTeMaTtr3alus 3HaHUM. bubmoreka LIOK
N3mepeHne reoMmeTprUueCcKux https://m.edsoo.ru/8a148524
BeJIMUMH. TpeyrosbHUKU
[ToBTOpeHMe, 060011eHYE,

64 cUCTemMaTy3alus 3HaHUM. bubnuoreka LIOK
[TapannensHele u https://m.edsoo.ru/8a148650
TiepreH/IUKYy/IsipHbIe TpsiMble

65 [ToBTOpEHMe, 06001IeHNe,




cucTeMaTr3alus 3HaHUM.
OKpy’>XHOCTb U KpYT.
['eomeTprueckye NOCTpOeHUs. YTIIbl

B OKPY’>KHOCTHU

[ToBTOpeHMe, 060011eHNE,

CHCTeMaTH3al[ysl 3HaHUH.

66 1
BrivicaHHbIe U OTMCaHHbIe
OKDY>KHOCTH MHOTOYT'OJTbHUKOB
bubmoreka [JOK
67 VToroeast KOHTpOJIbHast paboTa 1
https://m.edsoo.ru/8a148920
68 [ToBTOpeHMe, 060011eHNE, 1
crcTemMaTH3allysl 3HaHWH
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




TTIPOBEPSIEMEIE TPEEOBAHMA K PE3YJIETATAM OCBOEHVS OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBEI

7 KITACC
Kog
ITpoBepsieMble npeiMeTHBIE pe3y/IbTaThl OCBOEHHA OCHOBHOM
TIPOBEPSIEMOro
obpa3oBaTe/bHOI POrpaMMEI OCHOBHOT'0 00611iero o6pa3oBaHus
pe3y/bTara
6 I'eometpust
Pacrio3HaBaTh U3yueHHbIe reoMeTpruueckue (DUTyphl, OTpeAessTh UX
B3aMMHOE pacIojioKeHHe, W300pakaTb TreoMeTpuuecKue QUrypsbl,
6.1 BBITIOJIHATh UEPTeXU M0 YC/IOBUIO 3afaud. V3mepsATh J/MHelHble U
YIJIOBblE BeJIMUMHBI. PelllaTh 3a/jauM Ha BbIYMC/IEHUE [JIUH OTPE3KOB U
BeJINUMH YTJIOB
Henatb rpyOyro OLIEHKY JIMHEMHBIX W YTJIOBBIX BEJIMUWH MPEIMETOB B
6.2 peanbHOM JKWU3HW, pa3MepoB TIPUPOJHBIX 00BEKTOB. Pa3nuuathb
pa3Mepbl 3TUX 0OBEKTOB 10 TOPSAKY Be/TMUHHBI
6.3 CTpouTb UepTeKu K TeOMeTPUUYECKUM 3a/iauam
[Tonb30oBaTbCA MPU3HAKaMU paBeHCTBA TPEYTOJbHUKOB, MCI0J/Ib30BaTh
6.4 TIPU3HAKK U CBOMCTBA PaBHOOE/IPEHHBIX TPEYTOHLHUKOB TP PellieHHur
3az1au
65 [IpoBoguTh  JIOTMYeCKUMe  pacCyXJeHWss C  UCI0JIb30BaHUEM
. reoMeTpUYeCKUX TeopeM
[Tonb3oBaTbCs TpY3HaKaMu paBeHCTBa MPSAMOYTOJTbHBIX
6.6 TPEYrOJIbHUKOB, CBOWCTBOM Me/[lMaHbl, MPOBEJEHHOMW K THUIIOTeHy3e
MPSIMOYTOJIbHOTO TPEYTO/IbHUKA, B PeIlIeHUH reOMeTPUYeCcKrX 3a7au
OrnpeziesiATh Iapasvle/IbHOCTb MPAMBIX C IOMOLBIO YIJVIOB, KOTOpbIe
67 obpa3syer ¢ HUMHU ceKymasi. OmnpezesnsTs Mapa/uIebHOCTh TPSIMBIX C

MOMOIIBKO pABEHCTBA paCCTOHHHﬁ OT TOUeK OAHOﬁ HPHMOﬁ A0 TOUeK

JIPyToi psiMoit




6.8

Perrath 3a/1aun Ha KjieT4aTon Oymare

6.9

[TpoBOAUTh BBIYMCIEHUSI M HAXOAWTb UKWCIOBble U OyKBEHHBIE
3HaueHHUs YIJIOB B reOMeTPUYeCKUX 3aZjlauax C UCIMOIb30BaHUEM CYyMMBbI
YyIJIOB TPeyrolbHUKOB W  MHOTOYI'OJIbHUKOB, CBOMCTB  YIJIOB,
00pa30oBaHHBIX TIPU T€PECEUEeHUM [IBYX TlapajUle/IbHbIX TIPSMBIX

ceky1iel. Pemate npakTuueckue 3ajauyl Ha HAXOXJEeHUe YII0B

6.10

Brazets noHATHEM reOMeTpHUUYeCcKOro MecTa ToueK. YMeTb OIpe/esiTh
OMCCeKTpUCY yria W CepeuHHBIA MepHeHJUKY/IIp K OTpPe3Ky Kak

reoMeTpruyeckde MeCTa TOUeK

6.11

6.12

6.13

6.14

6.15

dopmyMpoBaTh Orpefie/ieHUs] OKPY)KHOCTHU M Kpyra, XOpAbl M
JuaMeTpa OKDY)KHOCTH, TIO/b30BaTbCsl MX CBOWCTBAMU. YMeTb

TIPUMEHSITb 3TH CBOWCTBA MIPU pellieHrH 3a/iau

BrageTs TMOHSITUEM OIMUCAHHOW OKOJIO TPEYroJibHUKA OKPY)KHOCTH,
yMeTb HaxoAuTb e€ 1eHTp. [lonb3oBaThCcsi (PakTamMu O TOM, 4UTO
OMCCEKTPHUCHI YI/IOB TPEYTO/IbHUKA TepeceKatoTCs B OJJHON TOUKe, U O
TOM, UYTO CepeJuHHble TepPIeHAUKY/sApbl K CTOPOHAM TpeyrojbHUKa

riepeceKaroTCsl B O/IHOM TOUKe

Brazerb mMoOHATHMEM KacaTelbHOM K OKDPY)KHOCTH, TO/Ib30BaThCs
TeopeMOl O TMepreHJUKY/ISIPHOCTA KacaTeJlbHOM W pajuyca,

HpOBe,Z[éHHOl"O K TOUKe KaCdHHA

[Tonb30BaThCsl MPOCTEMIIMMU TeOMeTpPUYeCKUMH HepaBeHCTBaMH,

ITOHUMATh UX HpaKTI/I‘-IECKI/Iﬁ CMBICJI

HpOBO,E[I/ITb OCHOBHbBIE TeOMeTpHhuueCKre II0OCTpOeHHsA C TIIOMOIIbLIO

LMPKYJISl ¥ JINHENKN

8 KITACC

Kog
TIPOBEPSIEMOTO

pe3yJbTaTa

ITpoBepsieMble IpeiMETHBIE pe3y/IbTaTbl OCBOEHMSI OCHOBHOM

o6pa3oBare/bHO# IMPOrpaMMbI OCHOBHOI'O 00miero o6pa3oBaHus

6

I'eomeTtpust




6.1

6.2

6.3

Pacrio3HaBaThb OCHOBHBIE BH/bI I-IETI:,IpéXyl"OJ'H:HI/IKOB, HUX 5JIeMEeHThHI,

I10JIb30BaTLCS X CBOMCTBAMH IMPpH pelieHrr reOMeTpruUYeCKMX 3a4a4

HPI/IMEHHTL CBOMCTBA TOUKH repeceueHrss MeIWadaH TpeyroJIbHUKa

(LeHTpa Macc) B pellleHUM 3a7au

Bnagets noHATHEM CcpefHeN JIMHWM TpPeyroJbHWKA W TparleLyy,
NIPUMEHATh WX CBOMCTBA TpY peLIeHWd T[eoMeTpUYeCcKUX 3ajad.
[Tonb3oBatecst Teopemoii Paneca ¥ TeopeMOW O TPONOPLIMOHAIBHBIX

OTpe3KdX, IPUMEHATDL UX OJIA pellIeHUS IIPAKTHUYECKUX 3a4a4

6.4

[lpuMeHsITh ~ MPU3HAKKW TIOAOOWST TPEYTOJILHUKOB B PeIIeHUU

reoMeTpuyeCKUx 3ajaqd

6.5

6.6

[Tonb3oBatbesi Teopemoit [Tudaropa st pellieHUs] TeOMeTPUUECKUX U
NpakTHyeckux 3ajady. CrTpouTh MaTeMaTUUeCKyl0 MOJe/lb B
MPaKTUYeCKUX 3a/jauyax, CaMOCTOSITE/IbHO fle/laTh YepTéX M HaxOAUThb

COOTBETCTBYHIOILHE NIMHbBI

BJ'I&,Z[ETL MOHATUAMKU CHUHYCd, KOCHMHYCa W TdHI'€HCa OCTPOro yrJja
NpAMOYT'OJIBHOTO TPEYTOJIbHHUKA. ITonb30BaThCS STUMU OHSATUSIMU AJIA

penieHusd IMPpaKTUYeCKUX 3a[a4

6.7

6.8

Beruncnare  (pa3nuuHbBIME - Crioco0aMy) T/I0Ma/lb TPEYrObHUKA U
MJI0IIaZi  MHOTOYTO/bHBIX (GuUryp (rosib3ysich, rje Heo0X0AuMO,
Ka/bKy/siTOpoM). IIpuMeHsTh monyyeHHble yMeHHsI B MPaKTUUECKUX

3aflauax

BnazieTb NOHATUAMYU BIIMCAHHOTO M LJeHTPaJIbHOTO yIJ1a, UCTI0/Ib30BaTh
TeopeMbl O BIMCaHHbBIX yIJ/aX, yriaaX MeXJy XopAaMHy (CeKyLMMH) U
yrje Mex/y KacaTeJlbHOM M XOpZOi TNpU pelleHWHd IeOMeTpUUecKHUx

3aziau

6.9

BJ'IaAETB ITIOHATHEM OITMCAHHOI'O IJ(ETIJII,)éX}/'l"OJ'IbHI/IK(:l, MPpUMEHSATDH

CBOMCTBA OMHMCAHHOTO qublpéxyTOfleI/IKa IpHU pelieHrnHr 3aa4

6.10

HPHMEHHTL MMoJ/IyueHHbIe 3HdHHWA Ha  IIPdKTHKeE —  CTPOMTH
MaTeMaTH4YeCKrue MoJejn AJid 3a[ad peanLHof/i JKWU3HU W TIPOBOJWTDH
COOTBETCTBYHIOII]ME  BBIYMC/IEHHMA C IIpUMEHEeHHeM HO,E[O6I/IH 151

TPUTOHOMETPUH (T10JIb3YSICh, T/le He0OX0JUMO, Ka/IbKYISITOPOM)




9 KITACC

Kog
TPOBEPSIEMOT'0

pe3yJbTara

HpOBEpﬂEMHE IpeaMeTHBIE Pe3y/IbTaThl OCBOCHUA OCHOBHO#M

oOpa3oBaTe/IbHOM TPOrpaMMBI OCHOBHOT'O 0011iero o6pa3oBaHus

6

6.1

['eomeTpus

3HaTb TPUTOHOMETpHYecKHe (PYHKLMM OCTPbIX YIJIOB, HAXOAUTh C UX
MOMOLBIO0  pa3/M4Hble 3JIeMEHThl TMPSAMOYTOJIbHOTO TpeyroJibHUKa
(«pewieHye  NPSAMOYTOJBHBIX  TPeyrojJbHUKOB»). Haxomuts  (c

IMOMOIIBO KaJ'Ibej'IHTOpa) AJIMHBI U YIJIBL U1 HeTab/JIMUHBIX 3HAYeHUH

6.2

[Tonb30BaThCs dbopmynamu TpUBe/ieHus u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKAECTBOM [/l HAaXOXKJEHUs COOTHOIIEeHWH

MeXAy TPUrOHOMETPUYECKHUMH BEJINUYMHAMUA

6.3

6.4

Vcnonp30BaTh TeOpeMbl CHHYCOB W KOCHMHYCOB /i1 HaXOXK[EeHWs
pa3/IMYHbIX 3/1EMEHTOB TPEyroJibHUKa («pelleHre TpeyrojbHUKOB»),

TIPUMEHSITh UX MPY PellieHUU reoMeTpuYecKux 3ajau

Bnageth MOHATUAMH TIpeoOpa30BaHUs IMOA00Us, COOTBETCTBEHHBIX
3/IeMeHTOB T0/I00HBIX ¢uryp. [Tosb30BaThCs CBOWMCTBaAMH TO00MS
MPOM3BOJIbHBIX (PUTYP, YMETb BBIUMC/STh AJIMHBI U HaXO[UThb YTJ/ibl Y
nolo0HbIX ¢uryp. IIpuMeHSITh CBOMCTBA TO00MS B TIPAKTHUECKUX
3afjauax. YMeTb T[IPUBOJAWUTH TIPUMephl TMOAOOHBIX GUTYD B

OKpY’KaIoI[eM MHpe

6.5

Ilonp30BaTbCd TeopeMaMu O IIPOU3Be[eHUW OTPe3KOB XOpj, O

TpOU3Be/IeHUU OTPe3KOB CeKYIIMX, O KBaJipaTe KacaTe/lbHOU

6.6

[Tonb30BaTbCsl BEKTOpaMM, IIOHUMATb WX TeOMETPUYEeCKUd |
(Y31uecKUi CMBIC/, TPUMEHSTh UX B DELIeHWM TeOMeTPUYeCKUX M
¢usnyeckux 3ajau. [IpuMeHATh CKa/isipHOE TPOM3BeZleHHe BEKTOPOB

JLIS1 HAXOXKJeHUs JJ/INH U YTJIOB

6.7

ITonb30BaThCA MeTOAOM KOOpAWHAaT Ha IIJIOCKOCTH, NMPHUMEHATH €ro B




pelieHrr reoOMeTpuYeCKUX U IMpPakKTUYeCKUX 3a/a4d

BJ'IEI,Z[ETI) IMOHATHUAMUA MMpaBHUJIBHOT'O MHOI'0yroJIbHHKa, AJIMHBI

OKDY>XKHOCTH, [JIMHBl [yTM OKPY)XHOCTM W paJjuaHHOW Mephl YIJa,

6.8

yMeTb BBIUMCJIATH IUIOLIAAb Kpyra W ero uvacred. [IpumeHsTb

MO/TyYeHHbIe YMEHUS B MPAKTUUYECKHX 3aJayax

HaxoauTb ocu WM LIeHTPbl CHMMeTPUU (DUryp, PUMEHSITh IBU)KeHUS
6.9

TJIOCKOCTH B TIPOCTEHUIINX CTydastx

[IpuMeHsATb  TMOSyueHHble 3HAaHWS HA TpakKTUKe — CTPOUTh

MareMaTUueckue MoJenu [Js1 3ajad peasbHOU >KM3HU U TIPOBOJUTH
6.10 COOTBETCTBYIOLI[ME BBIUMC/IEHUSI C TIPUMEHEHWeM TMoZoous U

TPUTOHOMETpUUeCKUX (yHKIuM (MOonb3ysick, ThAe Heobxoaumo,

KaJ/IbKY/ISITOPOM)




I[TPOBEPAEMBIE DJIEMEHTBI COOEPXKAHUA

7 KITACC
Kog ITpoBepsieMbIii 3/IEMEHT CO/iep>KaHMs
6 ['eomeTpus
HauanbHble noHATHS reoMeTpuu. Touka, rpsMasi, OTpe3oK, Jay4d. Yroua. Buabl
6.1 yrjoB. BeprukanbHble U CMekHble yrjbl. buccekrpuca yria. JlomaHas,
MHOI'OyTOJIbHUK. [lapasienibHOCTh Y NepneHAUKYISIPHOCTD TPSMBIX
60 CummerpuuHble  ¢urypel. OCHOBHBIE CBONCTBA OCEBOM CHUMMETPHM.
' [IpyMepsl CHMMeTpUU B OKPYKaroLeM MUpe
63 OcHOBHBIE TIOCTPOEHHS C TIOMOIUBIO LIMPKYJ/Sl Y JMHEUKU. TpeyrosbHUK.
' BricoTa, MeivaHa, OMCCeKTpHCaA, UX CBOWCTBA
PaBHOOeZipeHHBIE UM PAaBHOCTODOHHWH  TpeyrojbHUKWA. HepaBeHCTBO
6.4
TpPeyroJbHUKa
65 CBolicTBA ¥ TIpU3HAaKM pPaBHOOEJPEHHOTO TpPEYrolbHUKA. [Ipu3HaKu
' pPaBeHCTBA TPEYTOJIbHUKOB
66 CBolicTBa ¥ MPU3HAKU apase/bHbIX NpsMbIX. CyMMa yrjioB TpPeyroibHUKA.
' BHeriHue yriibl TpeyroyibHUKa
[IpsimoyronbHbll  TpeyrosbHUK. CBOMCTBO Me[uaHbl MPSMOYTOJILHOTO
67 TPEYroJibHUKA, TMPOBEJEHHOM K runoreHyse. IIpu3sHaku paBeHCTBa
' MPSIMOYTOJIbHBIX TPEYTO/bHUKOB. [IpSIMOYTro/IbHBIM TPEyrobHUK C YIJIOM B
30°
HepaBeHCcTBa B reoMeTpuM: HEPABEHCTBO TPEYrOJbHUKA, HEPAaBeHCTBO O
6.8 JUIMHe JIOMaHOW, Teopema O OosibllieM yrie # Oofbliell CTOpPOHe
TpeyroyibHUKa. [lepneH UKy sp U HaK/JIOHHast
69 leomeTprueckoe wmecto ToueK. buccekTpuca yrna U cepeUHHbIN
. TepreHuKYy/Isap K OTpe3Ky Kak reoMeTpryecKre Mecrta ToueK
6.10 OKpy)XHOCTb W Kpyr, XoOpJla W [uaMeTp, WX CBOWCTBa. B3auMHoe




pacrio/iokeHre OKPY)KHOCTH U mpsimoi. KacaTenbHass U ceKyljas K

OKDPY>KHOCTH

OKPY)KHOCTI:, BIIMCaHHadA B YTOJI. BrimcanHasi ¥ omvcaHHas OKPY>XXHOCTH

6.11
TpeyroJbHUKa
8 KITIACC
Kopg, ITpoBepsieMbIii 371eMEHT CO/jeprKaHUs
6 I'eomeTtpusi
6.1 YetbipéxyrosibHUKM. [1apasienorpamMm, ero npusHakv U CBOMCTBA
6.2 [TpsiMmoyTonbHUK, pOMO, KBaZipaT, MX MPU3HAKW W CBOWCTBA
63 Tparnerusi, paBHOOOKas Tparielysi, eé CBOMCTBA U MPU3HAKU. [IpsiMoyTosibHast
' TpareLys
6.4 Mertog yaBoeHus Meguvanbl. LlenTpanbHas cumMmetpus. Teopema Paneca u
' TeopeMa O IIPOINOPLIMOHA/IbHBIX OTPe3Kax
6.5 CpezHue TMHUY TpeyroJibHUKA U Tparenuu. LIeHTp Macc TpeyrosibHUKa
66 IMomobue TpeyrosbHUKOB, Ko3bduimenT mnoaobus. IIpusHaku momoous
. TPeyro/ibHUKOB. [IprMeHeHMe 11010011 TPY pelleHNH TTPAaKTUYeCKUX 3a/1au
67 dopmysibl AT TIIOMIQAW  TPEYroJibHUKa, TlapajjiesiorpaMMa, pomba W
. Tpanenuu
6.8 CroiicTBa muioljajieil reomerpuueckux ¢uryp. OTHoOLIeHMe TIoIazen
' 1o/[00HBIX GUTyp
Bbluncienne nionjaziell TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJ/IeTYaTOU
6.9
Oymare
Teopema IIudaropa. IlpumeHeHue Teopembl [Iudaropa mnpu peleHUU
6.10
MpaKTUUeCKUX 3a/au
CHHyC, KOCHHYC, TaHT€HC OCTpPOro yrja NpsSMOYTOJIbHOTO TpeyroJbHUKa.
6.11 OCHOBHOe  TPUTOHOMETpUYeCKOe  TOXZIEeCTBO.  TpuroHomeTpuyeckKue
¢dbynkumu yrios B 30°, 45° u 60°
6.12 BrivicaHHble W LieHTpa/ibHBIE YIJIBI, YIOJ MeXAY KacaTelbHOW W XOpZOH.




YT7ibl MeXy XOpAamMu U CEeKYIIUMU

6.13 BrnincaHHbIe U onycaHHbIe YeThIPEXYTO/IbHUKU
614 B3arvMHoe pacrniosio)keHue [ABYX OKpYy)KHOcTel. KacaHue OKpY»KHOCTeM.
. OO61mye KacaTesbHbIE K IBYM OKPY>KHOCTSIM
9 KJIACC
Kog ITpoBepsieMblii 371EMEHT CO/jepKaHUs
6 I'eometpus
61 CuHyc, KOCMHYC, TaHreHC yryioB oT 0 1o 180°. OCHOBHOe TPUTOHOMETPUUECKOe
' TOXXJ,eCTBO. POpMyJIbl IPUBEIEHNS
Pemienue tpeyronpHUkoB. Teopema KOCMHYCOB M Teopema CUHYCOB. PenieHue
6.2 MPaKTUYeCKUX 33/laud C MCIO/Ib30BaHUEM TeOpeMbl KOCUHYCOB W TeOpeMbl
CUHYCOB
6.3 ITpeo6pa3oBanue mog06us. [Togo61e COOTBETCTBEHHBIX 3/IEMEHTOB
64 TeopeMa 0 Mpou3BeJjleHUM OTPe3KOB XOp[|, TeEOPeMbI O NPOM3Be/leHUH OTPe3KOB
' CeKyllMX, TeopeMa O KBaJipaTe KacaTe/JbHOU
Bektop, pgmvHa  (MOAy/ib)  BeKTOpa,  COHAllpaB/ieHHble  BEKTOPBI,
. MPOTMBOMNOJIOKHO  HampaB/ieHHble BEKTOpbl, KOJIJIMHEAPHOCTb BEKTOPOB,
' PaBeHCTBO BEKTOPOB, OMepaljiy HaJl, BeKTopaMu. Pa3no)keHue BeKTOpa Mo JByM
HEeKOJI/TMHeapHbIM BeKTOpam
66 Koopgunate! BekTopa. CkansipHOe MpoU3BeZieHHe BEKTOPOB, NPUMEHeHHe st
' HaXOXXJeHUsl [JIMH U yTTI0B
[exapTOBbl KOOpAMHAThl Ha MJIOCKOCTU. Y paBHEHUS MPSAMON M OKPY’KHOCTU B
6.7 KOOpJMHAaTax, IepeceyeHye OKPY>XHOCTeN U NpsMbIX. MeTos KOOpAUHAT U ero
ripyuMeHeHue
6.8 IIpaBUIbHBIE MHOTOYTO/IbHUKU
69 [mHa okpyxHoctu. ['pagycHas U pasvaHHasg Mepa yrIia, BbIYMC/IEHWE [JIMH
' LyT OKPY>KHOCTeMn
6.10 [Inomaze Kpyra, cekropa, cerMmeHTa




[Br>keHUsT TIJIOCKOCTM W BHYTpPeHHUe CUMMeTpuu Guryp (371eMeHTapHbie
6.11
ripezictTaBienus). [lapanienbHbiii iepeHoc. [ToBopoT




I[TPOBEPAEMBIE HA OI'D IIO MATEMATUKE TPEBOBAHHUA K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBHO¥ ITPOI'PAMMBI OCHOBHOI'O OBIIETO
OBPA30OBAHUA

Koz TTpoBepsieMble TPeOOBaHKA K MPEAMETHLIM pe3yJ/IbTaTaM OCBOEHHS
TIPOBEPSIEMOTO OCHOBHO#1 00pa30BaTe/IbHO# MPOrpaMMBI OCHOBHOT'O 00IIero
TpeboBaHMs oOpasoBaHus Ha ocHoBe ®I'OC

YMeHue ornepupoBaTh TMOHSTUSIMU: MHOXKECTBO, TTOJIMHOKECTBO,
orepaluu HaJi MHOXXeCTBAMU; YMeHHe OreprupoBaTh MOHITUSIMU: Tpad,
CBSI3HBIN Tpad, JepeBo, LUK/, TPUMEHSTh WX TPU pelleHud 3ajay;
yMeHHe WCIMO0/b30BaTh Tpadrueckoe MpefCcTaB/ieHHe MHOXKECTB [I/ist
OTMKCaHHWsl peasibHbIX TPOLIeCCOB U SIBJIEHWM, TIDU pellleHud 3ajad U3

JPYyruX y4eOHbIX MpeJMeTOB

YMeHue ornepupoBaTh MOHSATHSIMU: OMpeje/ieHre, aKkCMOMa, TeopeMa,
JloKa3aTenbCTBO; yMeHMe pacrlo3HaBaTb WCTHHHbIE U JIO)KHbIE
BbICKA3bIBaHUs, TMPUBOAUTHL TIPUMEPhl W KOHTPIPHMEpPbI, CTPOUTH

BBICKAa3bIBAHWA W OTPULIAHWA BBICKA3bIBAaHUH

YMmeHue orepupoBaTh MOHATUSMM: HaTypaJbHOE YHC/IO, MPOCTOE U
COCTaBHOE YMCJIO, [eMMOCTb HaTypaJbHbIX UMCes, TpPHU3HaKU
JeTMMOCTH, 1ieJioe YKC/I0, MOAY/b YHc/iaa, OOBIKHOBeHHast [JpobOb U
JlecaThyHasi poOb, CTaHZAPTHBINA BWJ, UKC/a, paljMOHAJbHOE UKMCIIO,
3 VppalLMOHa/IbHOe 4YMCJI0, apu(MeTHYeCKHil KBa/paTHbIM KOPEHb;
yMeHHe  BBIMOJHATH JIeHCTBUSL C  UuC/aMM, CpaBHMBAaTb U
yrops/jouMBaTh 4WC/Ia, IMpeJCTaBIsATh 4YWCAa Ha KOOPAMHATHOW
MpsIMOW, OKDYIVIATb YMC/a; YMeHHe JeflaTb NPUKUAKY U OLIeHKY

pe3y/bTara BbIYUCAEHUN

YMeHue omnepupoBaTh MOHSATUSIMU: CTeNeHb C LieJIbIM I10Ka3aTesieM,
apudMeTHUeCKNd KBa/IpaTHBI KOpeHb, MHOTOUIEH, anrebpanueckast
4 Ipo0b, TOX/ECTBO; 3HAKOMCTBO C KODHEM HaTypaJbHOW CTereH!
Oosbllle eAMHULIBI; YMeHHe BBINOMHATL pacuéTbl Mo GopMmyJiam,

npeobpa3oBaHusi LiebIX, IPOOHO-pal[MOHA/IbHBIX BLIpAXKEHUN U




BbID@)KEHUM C KODHSIMH, pa3/io’KeHWe MHOrO4JieHa Ha MHOJXKWTEeIH, B
TOM UHC/Ie C UCIO0Ab30BaHMEM (OpPMyJl pa3HOCTHM KBaJpaToB U

KBa/lpaTa CyMMbI U Pa3HOCTH

YMeHHe ornepupoBaTh MOHATUSMH: UKMCIOBOE PaBEHCTBO, YpaBHEHUeE C
OJTHOM TepeMeHHOW, UYKMC/IO0BOe HEepPaBeHCTBO, HEPaBeHCTBO C
repeMeHHOM; yMeHHe pelllaTh JiMHelHble W KBa/lpaTHble ypaBHEHUs,
JIPOOHO-palIOHaTbHbIE YpaBHEHUs C OJHOHN IepeMeHHOH, CHCTeMbI
[IByX JMHENHbIX ypaBHEHWM, JMHelHble HepaBeHCTBa U WX CHUCTEMBI,
KBaJ[paTHble U JpOOHO-paljMOHa/bHbIe HEPABEHCTBA C  OJHOU
repeMeHHOM, B TOM UHCJie TIPU pellleHWH 3afiau U3 APYTUX MpeJMeTOB
U TpaKTHUeCKWX 3afiau; yMeHHWe WCII0/Ib30BaTh KOOPAMHATHYIO
MIPSIMYyI0 ¥ KOODJUHATHYIO TIJIOCKOCTb /IS W300paykeHHs pelleHui

ypaBHeHHﬁ, HEpABEHCTB U CUCTEM

YMeHHe OrepupoBaTh MOHATUSAMU: QYHKLYS, rpapuk QyHKIWH, HYIH
(bYHKLUH, TIPOMEXKYTKH 3HAKOTIOCTOSTHCTBA, TPOMEXKYTKH BO3paCTaHus,
yObIBaHUsl, HauboJblllee ¥ HavMeHbIllee 3HaYeHWs (PYHKLUW; YMeHHe
OTepUpPOBATh TOHSATUSMU: TpsMasi TIPOTIOPLIMOHANMBLHOCTD, JIMHeHHast
byHKIMs, KBaZipatuuHas (yHKUWMs, oOpaTHasi TPOMOPLMOHAIBHOCTE,
napabomna, runepbosia; ymeHuWe CTPOUTb rpaduku  QyHKIUH,
UCIIOb30BaTh Tpad¥Ku JJis ONpe/ie/ieHss CBOMCTB TIPOLIECCOB U
3aBUCUMOCTeH, /IS PeIeHUs 3a7iay U3 IPYTUX yueOHBIX TIPeJIMETOB U
peasibHOM >XKMU3HHU; YMeHHe BbIpaKaTh (OPMYJIaMH 3aBUCUIMOCTH MeXIy

Be/IMYNHaAMN

Ymenue orepupoBaTh MOHATUSIMHU: 10C/1e/I0BaTeIbHOCTD,
apudmMeTrueckass M reoMeTpyUyeckas  MPOrpeccud;  yMeHHe
WCIT0/1b30BaTh CBOMCTBA MOC/e/0BaTe/NIbHOCTEN, (OPMy/bl CyMMbl U
of1lero usieHa MpU pellleHWH 3ajauy, B TOM UHKC/Ie 3aJau W3 JPyTux

yueOHBIX TIPEIMETOB U PeanbHOM KU3HU

YmeHue pemiaTb 3a4d4M pPa3HbIX TUIIOB (B TOM UMCJ/Ie Hd IIPOLIEHTHI,
A0J/IM U 4aCTH, ABU)KEHHe, pa60Ty, LIeHy TOBAPOB X CTOMMOCTB IMOKYTIOK

n yQiyr, Ha/JO0TH, 3aAd4d U3 objactu yripaB/ieHHUsd JIMYHBIMU U




ceMeliHbIMM  (UHAHCaMHK); yMeHWe  COCTaBJSITh  BbIPA)KEHUS,
ypaBHEeHHs1, HepaBeHCTBA U CUCTEMBI T10 YCIOBHIO 3a/lauM, UCC/e/l0BaTh
MoJTyueHHOe pellleHre W OI[eHWBATh MPaBZOIOJ00HOCTh MOJ/TyUeHHbBIX

pe3yJIbTaToB

YMeHuve omneprpoBaTh MOHATUSMU: (Urypa, TOUKa, OTPe30K, IpsimMas,
7yd, JIoOMaHasi, yroJi, MHOTOYTO/TbHUK, TPEYTO/IbHUK, paBHOOepeHHbBII
Y DPaBHOCTOPOHHUM TPEYroJbHUKH, IPSIMOYTO/bHBIA TpPEeYro/bHUK,
Me[uaHa, OMCCEKTpUCAa M BBICOTA TPEYrojbHUKA, YeThIPEXYTOJIbHUK,
napasiesiorpaMM, pom0, TpPSIMOYTO/IbHUK, KBajpaTr, TpareLys;
OKDY>KHOCTb, KPYT, KacaTesbHas; 3HAaKOMCTBO C NPOCTPaHCTBEHHbIMU
¢urypamu; ymeHue peumiath 3aJauyd, B TOM UUC/Ie W3 [OBCEJHEBHOU
JKU3HH, Ha HaxXOX/JeHUe reOMeTpUYecKUX BeJMYMH C TNpPUMeHeHHeM

M3yUeHHbIX CBOUCTB GUryp U (akToB
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YMeHve onepupoBaTh IOHSATUSIMM: PaBeHCTBO (UIyp, paBeHCTBO
TPeyroJbHUKOB; [apaie/lbHOCTb W IepHeHJUKYISIPHOCTb TMPSMBbIX,
yroj MexJy TMpsSMbIMH, IepreH/MKYyIsp, HaK/JOHHas, IpOeKLUs,
nogobue Guryp, mofobHbIE TPEYTOMbHUKH, CAMMETPHSI OTHOCHUTETHHO
TOUKU U TPSIMOW; yMEeHHe pacro3HaBaTb pPaBEHCTBO, CUMMETDUIO U
nofobue GUryp, mapaaiesibHOCTh U TepIeH/JUKY/ISIPHOCTb TIPSIMBIX B

OKpY’KarolieM MHpe

YMeHve onepupoBaTh IOHATUSMH: [JIMHA, PpacCTOsIHUe, Yrojl
(BesMurHA yrzia, CMHYC M KOCHHYC yIJjla TpeyrosbHHKA), IJIOLIa/ib;
yMeHHe OlLleHHWBaTh pa3Mepbl TIpeJMeTOB U 00BHEKTOB B OKpY’KarolleM
MHpe; YMeHHe [IpUMEHSTh (OpMy/bl TlepuMeTpa M IUIOLIAU
MHOTOYTOJIbHUKOB, [IJTMHBI OKPY)XHOCTHM W IUIOLIaU Kpyra, oObema
MpSIMOYTO/IbHOTO Tapasuiesienuiiefja; yMeHWe TIPUMEHSTb IpU3HaK!
paBeHCTBa TPEYroJbHUKOB, TEODEMY O CyMMe YIJIOB TPeYyroJIbHHKa,
TeopeMy [ludaropa, TpUroHomeTpuueckue COOTHOILLIEHUS  [JJis

BBIUMCJIEHUS IJIMH, PACCTOSIHUM, TI/IOLIa/ien
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Ymenne wu300pakate TUiocKue (UTypel U UX  KOMOWHALWH,

MIPOCTPAaHCTBEHHbIe (UTYPHl OT PYKH, C TIOMOLbIO UepPTEXKHBIX




13

14

WHCTDYMEHTOB M 3JJIGKTPOHHBIX CpeACTB TII0 TEKCTOBOMY WJ/IU

CHMMBOJIbHOMY OIMMCaHHWIO

YmeHue ornepupoBaTb  IOHATUAMM:  [PSMOYIOJIbHAsh — CUCTeMa
KOOpJWHAT; KOOpAWHATbl TOUKW, BEKTOp, CyMMa BEeKTOPOB,
Npor3Be/leHre BeKTOpa Ha YMCJ/I0, CKa/IsSIpHOe MPOU3Be/ieHle BEKTOPOB;
yMeHHe HCII0/Ib30BaTh BEKTOPbl M KOOPAMHATHI /ISl MpeZCTaB/eHus
JAHHBIX U peIlleHusi 3aZau, B TOM UHC/Ie U3 JAPYruxX y4eOHbIX

NpeIMEeTOB U peasibHOM >KU3HU

YMeHHe OmepupoBaTh TIOHATHSMH: CTOJOWKOBBIE U  KPYTrOBbIe
JuarpaMMbl,  TaO/uIpbl, CpeAHee  apudMeTHUeCKoe, Me/MaHa,
HauOoJblllee ¥ HaWMeHbIllee 3HAuYeHHWsi, pa3Max UMCJIOBOTO Habopa;
yMeHHe  W3B/IeKaTb, MHTEPIIPETHPOBaTh U  TpeoOpa30oBbIBATh
vHbOpMaLUI0, TIPeACTaBJIeHHYI0 B TabiMiax M Ha [JuarpaMmax,
OTpaKarolllyl0 CBOMCTBA U XapaKTePUCTHUKU peaslbHbIX IPOLIECCOB U
SIBJIeHWM; yMeHMe paclio3HaBaTb U3MEHUMBbIe BeMUYUHbI B

OKpY’KalolieM MHpe
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YMmeHue oneprpoBaTh MOHATUSAMU: CAy4YalHbIA OMBIT (C/Iy4YalHbIN
9KCIIEPUMEHT), 37IeMeHTapHoe CoObITHe (371eMeHTapHbId  HMCXO[)
C/Ty4yaliHOTO OTbITA, C/IydaiiHOe COOBbITHE, BEpPOSTHOCTb COOBITHS;
yMeHHe HaxO[WUTb BepOSITHOCTU C/IydyaliHbIX COOBITUH B OMbITaxX C
PaBHOBO3MOXXHBIMH 3/IeMEHTaPHbIMK COOBITUSIMU; yMeHHe PpellaTh
33/lauyd METO/IOM OpraHW30BaHHOTO Iepebopa M C HCIOJIb30BAHHEM
rpaBWwia YMHOXXEHWS; YMeHHe OLIeHHMBaTb BepOSTHOCTU peasbHbIX
COOBITHI U sIBJIEHUM, TMOHUMAaTh POJib TPAKTUYEeCKU [IOCTOBEPHBIX U
MaJ/IOBEPOSITHBIX COOBITHM B OKpY)KalollleM MHpe W B JKW3HU;
3HAKOMCTBO C TIOHSTHEM He3aBUCUMbIX COOBITHI; 3HAaKOMCTBO C

3aKOHOM OOJIBIIIMX UKCE/T U ero POJIBIO B MACCOBBIX ABJIEHUAX
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YMeHve BbIOMpaTh MOAXOJAIIMNA H3yueHHBI MeTOoj AJIsi pelleHus
3alauM, TIPUBOAUTL TIPUMEpPbl MaTeMaTUYecKUX 3aKOHOMepHOCTel B
TIPUPO/ie U KU3HM, PACIO3HaBaTh MPOSIB/IEHHE 3aKOHOB MaTeMATHUKU B

HNCKYCCTBeE, OIIHNChIBATH OTAeJ/IbHbIe  BbIJAIOIHUECd  pe3yJ/bTaThl,




MOJTyuyeHHble B XO/le pa3BUTHSI MaTeMaTUKW KaK HAayKW, MPUBOJWTH
NpUMepbl MaTeMaTUYeCKUX OTKPBITUM U UX aBTOPOB B OT€UECTBEHHOMN

Y BCEMUPHOM UCTOPUU




I[TEPEYEHDb 3JTIEMEHTOB COAEPXAHUSA, ITPOBEPAEMBIX HA OI'D I10

MATEMATUKE
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YuncnoBbie rmoc/jie0BaTe/IbHOCTHU

4.1 ITocnemoBaTeIbHOCTH, CIIOCOOBI 3a/IaHMS IIOC/Ie0BATe/IbHOCTEH
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6.1 KoopauHatHast npsimast
6.2 [exapToBbl KOOpAUHATBI Ha IJIOCKOCTU
7 I'eometpust
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7.2 TpeyronbHUK
7.3 MHOroyronbHuKu
7.4 OKpy>XHOCTb U KPyr
7.5 M3mepeHne reoMeTpU4eCKUX BeJIMUUH
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8.5 I'padni




YUYEBHO-METOJUYECKOE OBECITEYEHWE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI VT YYHEHUKA

METOINYECKHWUE MATEPUAJIBI VT YUUTEJIA

I OPOBBIE OFPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CET UHTEPHET



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucbukaT 74622892844150726796523337175507594912532816879
Bnageney MedbluieHnHa Bepa BukTopoBHa

OeicTevTened C 02.07.2025 no 02.07.2026



http://www.tcpdf.org

		2026-01-15T08:09:08+0500




