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I[TOACHUTEJIBHASA 3AITNCKA

'eomeTpust KaK OJIJMH M3 OCHOBHBIX Pa3/ie/ioB LIKOJbHON MaTeMaTHKH, UMEIOLUi CBoei
1[e/lbl0  00ecIieunTh H3yueHHe CBOWCTB M pa3MepoB (UTyp, MX OTHOIIEHWH W B3aWMHOE
pacriosio’keHue, OMNMPAaeTCss Ha JIOTUYEeCKYH0, J0Ka3aTelbHYH JMHHIO. LIeHHOCTb W3ydeHus
reoMeTprH Ha YPOBHE OCHOBHOTO 00I1[ero oOpa3oBaHMs 3aK/TFOYAeTCsl B TOM, UTO 00YYarOIUHACs
YUUTCS TIPOBOJUTH JlOKasaTe/ibHble PpacCYy)K[AeHUs, CTPOUThb JIOTMYeCKHe YMO3aK/IHoueHMUs,
JIOKa3blBaTh WCTHUHHbIE VTBEPXKIEHWS W CTPOUTh KOHTDPIIPUMEPhI K JIOKHBIM, TIPOBOAUTH
pacCykieHusl «OT TIPOTUBHOTO», OTJIMUaTh CBOMCTBA OT MPU3HAKOB, (hOPMY/IMPOBaTh 0OpaTHbIe
YTBepXKJeHHUs.

Bropoii 11e/1b0 U3yueHUsi TeOMETPUM SIBJISIETCSl UCTO/Ib30BaHUe eé KakK MHCTPyMeHTa Mpu
pellleHMA KaK MaTeMaTH4YeCKUX, TaK W TpaKTUUeCKUX 3a/lay, BCTPeuaroluxcsi B peaybHOU
u3Hu. OOydYaroluiics [JOJDKeH Hay4YUThCSl OTpele/IiTh TeOMeTpUUecKyr (urypy, ornvcaThb
CJIOBaMU JIAHHBIA 4epTéX WM PUCYHOK, HAaMTH TUIOL{aZlb 3eMebHOTO yuacTKa, pacCUMTaTh
HeoOXOJVMYI0 [IIMHY ONTOBOJIOKOHHOTO Kabenss wiM TpeOyemble pa3Mepbl rapaka Ajist
aBTOMOOU/IE. DTOMY COOTBETCTBYET BTOpAsi, BIUUC/IUTE/bHASL JIMHUS B U3yUYEeHUU T'eOMETPHH.
[lpu pemieHWW 3afau TPAKTUUECKOTO  XapakTepa OOYYalOLIUHCS  yUUTCA  CTPOUTh
MaTeMaTUuUeCcKue MOJe/Id peanbHbIX J>XM3HEHHBIX CUTyalluid, TPOBOJUTb BBIYMC/IEHUS U
OLIeHUBaTh a/|eKBaTHOCTb I10/Iy4eHHOT 0 pe3yJ/ibTara.

KpaiiHe BaXHO TIOJUEPKHBATh CBSI3M TeOMETPHUU C JDYTMMU Y4eOHBIMH TIpeAMeTaMH,
MOTHUBUDOBaTh  WCII0/Ib30BaTh  OMpeZie/ieHUs  IeOMeTpUYeCKUx GUryp ¢ MOHSTHH,
JIeMOHCTPUPOBATh MPUMeHeHHe M0/TyYeHHbIX YMeHHI B (pU3KKe U TeXHUKe. JTH CBs3U Haubosiee
SIPKO BU/HBI B TeMax «BeKTopbl», « T pUroHoMeTpuyeckue COOTHOLLEHUs», «MeTo KoopAuHaT»
u «Teopema ITudaropa».

YuebGHbIii Kypc «['eomeTpusi» BK/IIOUaeT C/eyHOI[de OCHOBHbIE pa3/iesibl COZeP>KaHUs:
«eomeTpuueckue GUTYpBI W WX CBOHCTBa», «VI3MepeHHWe TeOMETPUUYECKUX BeTMUHH»,
«/lekapTOBbl ~ KOODJWHATBI HA IUIOCKOCTH», «BekTopbl», «/IBW)KEHUS  TIOCKOCTH»,
«[TpeobpazoBanus MOAOOUSI».

Ha u3yuenue yuebHoro Kypca «I'eomeTpusi» orBoautcsi 204 yaca: B 7 Kiacce — 68 uacoB
(2 yaca B Hepen0), B 8 Kiacce — 68 yacoB (2 yaca B HeJle/nt0), B 9 knacce — 68 uacoB (2 vaca B
HeJiesto).



COAEPXXAHUE OBYUYEHUSA
7 KJIACC

HauanbHbie 1i0HATHUS TeoMeTpuu. Touka, TipsMasi, OTPe30K, Jiyd. YToJ. Buael yrios.
BeprukanbHble U CMexHble yribl. buccekrpuca yria. JIlomaHas, MHOrOYrO/IbHUK.
[TapanienbHOCTb U NeprIeHAUKY/IIPHOCTD MIPSMBIX.

CummeTrpuuHble ¢purypsl. OCHOBHbIe CBOKCTBA 0CEBOM CUMMeTpUU. IIpumepsl cummeTpun
B OKPY’KarollleM Mupe.

OcCHOBHbIE TIOCTPOEHUSI C TIOMOILIBIO LWMPKY/asd U JMHeUKu. TpeyrosbHUK. BbicoTa,
Me/iaHa, OMCCeKTPUCa, UX CBOMCTBA.

PaBHOOGeZipeHHBIV 1 PABHOCTOPOHHUI TPeyro/bHUKW. HepaBeHCTBO TpeyrobHUKa.

CpolicTBA M TpU3HAaKW paBHOOepEHHOrO TpeyronbHUKa. [IpuM3HaKW paBeHCTBa
TPeyro/JbHUKOB.

CBolicTBa U NMPU3HAKKU Mapaje/nbHbIX NpsaMblx. CymMMa yrioB TpeyroibHHKa. BHeliHue
YTJIbl TPEYT O/IbHUKA.

[TpssMoyronbHbIM TpeyronbHUK. CBOWCTBO MeZMaHbl IPSIMOYTOJIbHOIO TpPeyroJIbHUKa,
MpOBeIEHHOW K rurnoreHy3e. IIpu3Haku paBeHCTBa IIPSIMOYTO/IbHBIX —TpPEYrOJIbHUKOB.
[TpsimoyTO/BbHBIN TPEYro/bHUK C yriaoM B 30°.

HepaBeHcTBa B reoMeTpyy: HepaBeHCTBO TPeyroJibHUKA, HEpPaBeHCTBO O JJIMHe JIOMaHOH,
TeopeMa 0 GosbliieM yryie ¥ 60/IbILIel CTOPOHe Tpeyro/bHUKa. [leprneHAKy/Isip M HaK/IOHHas!.

'eomeTprueckoe MecTo TOueK. buccekTpuca yrna M cepefvHHBIM MepHNeHAUKY/ISIP K
OTpe3KYy Kak reomeTpuyecKue MecTa TOUeK.

OKpYy)XHOCTb M KpYI, XOpJa M J[uameTp, HUX CBOMCTBa. B3anMHOe pacriono)xeHue
OKPY>KHOCTU U NpsMoil. KacaTenbHast M ceKylast K OKpY)KHOCTH. OKpY)KHOCTb, BIIMCAHHasl B
yro/. BrivcaHHas 4 onvcaHHasi OKpY>KHOCTH TpeyroJIbHUKA.

8 KITACC

YeTbipéxyronbHukd. IlapanienorpamMmM, ero mnpu3Hakud M cBodcTBa. YacTHble ciiydau
TapasijiesiorpaMMoB  (TIpSIMOYTO/TbHUK, pOMO, KBaJpaT), UX TMpPU3HAaKW W CBOWCTBA. Tpamerus,
paBHOOOKasi Tpamelysi, eé CBOMCTBa U NMpu3Haku. [IpsMoyrosbHas TpamneLysl.

Metog, yaBoeHusi Mejvasbl. lleHTpanbHas cumMetpus. Teopema daneca u TeopeMma O
MPONOPLMOHAIBHBIX OTPe3Kax.

CpeziHYe MMHUY TPeyroibHUKA U Tpanelyu. LIeHTp Macc TpeyroyibHUKa.

[Togobue TpeyronbHUKOB, Ko3pduimeHT nogobus. [Ipu3Haku 1mogo0usi TpeyrobHUKOB.
[TpumMeHeHMe TIOAOOUS TIPU PellleHnH TIPaKTUUYeCKUX 3a/1au.

CaoiicTBa moujazield reoMeTpuueckux (uryp. @opmysbl /s TOLIAAA TPEYroabHUKa,
rapa’siiejiorpaMMa, poM0a 1 Tparneriyii. OTHoOIIeHHe TToLaZiel MoA00HBIX GUryp.

BeIuncsieHue 1iio1azieil TpeyrojbHUKOB U MHOTOYTO/TbHUKOB Ha KJjleTuaToi Oymare.

Teopema IIudaropa. IlpumeneHnue Teopemb! [ludaropa npu pelleHWH MPaKTUUECKUX
3azau.

CHHyC, KOCHMHYC, TaHTeHC OCTpOro Yyrja MpsIMOYTOJbHOIO TpeyrojbHuKa. OCHOBHOe
TPUTOHOMETPUUEeCKOe TOX/AeCTBO. TpuroHoMmerpuueckue GyHKLMHU yrioB B 30, 45 u 60°.

BrucanHble U LjeHTpa/ibHbIE YTJ/Ibl, YIOJ MeX/]y KacaTe/JbHOW W XOPJAOU. YTJIbI MEXAY
XOpJlaMd ¥ CeKyllMMH. BrivcaHHble MW ONMCaHHble YeTbIDEXYTOJbHUKHU. B3anMHOe



pacriosio)keHue ABYX OKpy)kHOcTeli. Kacanue okpyxHocteid. OOiiye KacarelbHble K JBYM
OKDY>KHOCTSIM.
9 KJIACC

Cunyc, kKocuHyc, TaHreHc yrioB oT O pgo 180°. OcCHOBHOe TpPUTrOHOMETpUUECKOe
TOXZeCTBO. POPMY/Ibl IIPUBE/|€HUS.

Pemenne TpeyronpHuMKOB. Teopema KOCHHYCOB W TeopeMa CHHYCOB. Perenuve
NpaKTUYeCKUX 3a/lau C UCT0JIb30BaHUEM TeOpeMbl KOCUHYCOB U TeOpeMbl CUHYCOB.

[Tpeobpa3oBanue mog06us. [Tog00Me COOTBETCTBEHHBIX 3/IEMEHTOB.

Teopema 0 npov3BesieHNH OTPe3KOB XOPJ, TeOPEMBI O NPOU3BeZeHUH OTPE3KOB CEeKYIUX,
TeopeMa O KBaJipaTe KacaTe/bHOU.

Bektop, pgnuHa (MOAy/nb) BeKTOpa, COHAmpaB/ieHHble BeKTOPbl, MPOTUBOIOIOXHO
HaripaB/leHHble BeKTOpPbI, KOJJIMHEeapHOCTb BEKTOPOB, PAaBE€HCTBO BEKTOPOB, OIlepaljuy Haf,
BeKTOpamH. Pa3yio)keHre BeKTOpa I10 IBYM HeKOJ/UIMHeapHbIM BeKTopaM. KoopzyHaTel BeKTopa.
CkassipHOe TIpoM3Be/ileHre BeKTOPOB, IPUMeHeHUe /11 HAXO0XKJeHUs [I/IUH U YTJIOB.

[ekapToBbl KOOpAWHAThI HA IIJIOCKOCTH. YpaBHEHUSI TIPSIMOM W OKPY)XXHOCTHM B
KOOp/JMHATax, repeceueHre OKPY>KHOCTeN U MpsiMbIX. MeTo/, KOOpAUHAT U ero prMeHeHue.

[TpaBuibHBIE MHOTOYTONBHUKY. [l1MHA OKpY)XKHOCTHU. ['pajycHas v pajyaHHas Mepa yrIia,
BBIUMC/IEHHE [I/IUH LyT OKpY>KHOCTel. [1o1ans Kpyra, ceKTopa, cerMeHTa.

[BY>KeHUsI JIOCKOCTH M BHYTPeHHUe CUMMeTpUU (pUryp (3/eMeHTapHble MpefcTaB/ieHus).
[TapannenbHbIM niepeHoc. IToBopoT.



IVIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUWSA ITPOI'PAMMBI YUYEBHOI'O KYPCA
«EOMETPHSI» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3y/bTaTbl OCBOEHMSI MporpaMMbl  yueOHOro Kypca «['eomeTpuisi»
XapaKTepU3yITCS:

1) maTproTIYeCKOe BOCIIUTaHHE:

TIPOsIBJIEHWeM HHTepeca K TIPOLUIOMY W HAaCTOSIIEMY POCCHHACKOM MaTeMaTHKH,
L[EHHOCTHBIM OTHOLIEHHeM K [JOCTI)KEHUSIM POCCHUHCKMX MaTeMaTUKOB U  POCCHICKOM
MaTeMaTHUeCKOU ITKOJIbI, K UCTIOIb30BAHUIO 3TUX [JOCTHXKEHUH B IPYTMX HayKaxX U MPUK/IaJHBIX
cohepax;

2) rpaKAaHCKoe ¥ yXOBHO-HPaBCTBEHHOE BOCIIUTaHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO OOSI3aHHOCTeN TpakKAaHWHA U pean3alidl ero IIpas,
Tpe/CTaB/ieHNeM O MaTeMaTHUYeCKMX OCHOBaX (YHKI[MOHMPOBAHWS Pa3/UUHBIX CTPYKTYP,
sIBJIEHUH, MPOLIeAYP TPa’KJAHCKOro olijecTBa (Harmpumep, BbIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
00CYXX/IEHUIO 3TUYeCKHUX Tpo0JieM, CBSI3aHHBIX C TPAKTUUECKUM TPUMEHEHWeM [OCTHKeHUH
HayKH, 0CO3HAaHHEM BaXKHOCTH MOPa/TbHO-3THUECKHX TPUHLUIOB B AeATeIbHOCTUA YUEHOTO;

3) TpyI0BO€ BOCITATaHHE:

yCTaHOBKOW Ha aKTUBHOE yyacTHe B peIIeHWM IMPaKTHUUeCKuX 3aZiau MaTeMaThUyecKou
HarpaB/JIeHHOCTH, 0CO3HAHUEM Ba)KHOCTH MaTeMaTH4eCKOro 00pa30BaHUs Ha MPOTSHKEHUHU BCel
JKU3HU /IJ1S YCTIELTHOM TIpodeCcCOHaIbHOM /IesiTe/TbHOCTH U Pa3BUTHEM HeOOXOJMMBIX YMEeHHH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHMEM WHIUBH/yaJbHOW TpPaeKTOpUM 00pa3oBaHUS U
YKU3HEHHBIX TJIAHOB C YYETOM JIMUHBIX MHTEPeCOB U 00I1[eCTBeHHBIX MOTPeOHOCTeH;

4) scTeTYecKoe BOCTIMTaHMe:

CTMOCOOHOCTBI0 K 3MOLIMOHAJILHOMY M 3CTeTUUYEeCKOMY BOCIIPHUSATHIO MaTeMaTHUeCKUX
00BEKTOB, 3a/1a4, pellieHnuH, pacCyX/JeHUl, YMEHUIO BUJIeTh MaTeMaTHUYeCKre 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) 1{eHHOCTH Hay4YHOTO IMTO3HaHU:

OpHieHTalLlMell B JIeATeJIbHOCTH Ha COBPEMEHHYIO CHCTeMY Hay4HbIX TIpe/ICTaB/ieHHuH 00
OCHOBHBIX 3aKOHOMEDHOCTSIX pa3BUTHsI YesOBeKa, TPUPOAbI U O00IecTBa, MOHUMAaHHEM
MaTeMaTHUeCKOW HayKu Kak cdepbl 4e/soBeueCKOW [esTeTbHOCTH, 3TallOB e€ pa3BUTHUS U
3HAUMMOCTH [Ijis Pa3BUTHSI [IUBUIN3alMU, OB/IaZIeHeM SI3bIKOM MaTeMaTUKU U MaTeMaTH4yeCKoin
KyJbTYpPOM KaK CpEeJCTBOM TIO3HAaHWsSI MWpPA, OBJa/leHUEM TIPOCTEMIIMMU  HaBbIKaMH
WCC/Ie[IOBaTeIbCKOU JIeTeTbHOCTH;

6) ¢usmueckoe BocTMTaHWe, (OPMUPOBaHME KYJILTYPhI 3JOPOBbS M 3MOLMOHAILHOTO
6naronosmyuus:

TOTOBHOCTBIO TIPUMEHSTh MaTeMaTHuecKhe 3HaHWs B WHTEpecax CBOEro 3/0POBbS,
Be/IeHHs 3/[0pOBOro obOpa3sa >KU3HU (3J0pOBOe MUTaHWe, COATAHCUPOBAHHBIN PEXXKUM 3aHSATUN U
OTIbIXa, peryysipHas (u3nueckasi aKTUBHOCTb), CHOPMHPOBAHHOCTHIO HaBblKa pediekcuw,
TIPU3HAHKEM CBOETO TPaBa Ha OMIMOKY M TaKOTO >Ke TIpaBa Ipyroro 4ejioBeKa;

7) 9KOJIOrMyecKoe BOCTIUTaHKe:

OpHieHTalLlMel Ha MpPUMeHeHHe MaTeMaTUYeCKUX 3HAHWM /IS PelleHus 3a7ady B 00/acTu
COXPaHHOCTH OKpY)Karolllel cpepl, TUIAHUPOBAHWS TIOCTYITKOB W OLIEHKA WX BO3MOXXHBIX
TIOC/Ie/ICTBUM [I/Isi OKPY’Karollleld Cpefibl, 0CO3HaHWeM TI7100a/bHOTO XapakKTepa 3KOJ0TMUecKUuX
npo0JieM U TyTel MX pelleHusT;



8) ajarrraiys K M3MeHSIOIMMCS YCIOBHSIM COLMA/IbHOM Y IPUPOAHOM Cpeibl:

TOTOBHOCTBIO K /IeHICTBUSIM B YC/IOBUSIX HEOMpe/e/IEHHOCTH, TOBBIIIEHHI0 YPOBHS CBOei
KOMITeTeHTHOCTH Yepe3 MPAKTUUeCKYI0 JesiTe/IbHOCTh, B TOM UKC/e YMEHHe YUUThCS y APYTUX
nrofield, mpruobpeTaTh B COBMECTHOU JieSITe/TbHOCTU HOBBIE 3HAHWSI, HAaBbIKU W KOMIIeTeHIIUU U3
OTbITA APYTUX;

Heo0X0AUMOCTEIO B (DOPMUPOBAaHUM HOBBIX 3HAaHWM, B TOM 4Kcjie (pOpMy/UpOBaTh UJEH,
TIOHSATHSI, TUMOTEe3bl 00 00BEKTaX W SIB/IEHUSX, B TOM UHC/Ie PaHee HeW3BECTHBIX, 0CO3HABATh
JeULUTHI COOCTBEHHBIX 3HAHUM M KOMITeTEHTHOCTEH, TIJIaHUPOBaTh CBOE Pa3BUTHE;

CTIOCOOHOCTBIO  OCO3HABaTb  CTPECCOBYIO CHUTYallUl0, BOCIIPUHUMATh CTPECCOBYHO
CUTYallUl0 KakK BbBI3OB, TPeOyIUii KOHTPMep, KOPPEKTUPOBaTh IPUHUMAeMble peIIeHUus U
JercTBusi, POpMYIMPOBaTh U OL[eHUBATh PUCKU U TIOC/Ie/ICTBUSI, (HOPMUPOBATh OIIBIT.

METAITPEIMETHBIE PE3YJIbTATHI
I[To3HaBaTe/IbHBIE YHUBEPCAILHBIE yueOHbIe AeiCTBYSA

Ba3oBbie noruyeckue AeUCTBUS:

® BBLISB/IATh M XapaKTepU30BaTb CYIleCTBEHHbIE MPU3HAKW MaTeMaTUYeCKUX OOBLeKTOB,
TIOHSITUM, OTHOLIEHWW MeXAy MOHATHSMH, (OPMYIMPOBATh OIpefe/ieHusl TOHSATHH,
yCTaHaB/IMBaTh CYIIIeCTBEHHBIN MPHU3HAK K/lacCU(UKALIMH, OCHOBAHUS /1J1s1 0000IIEeHUs U
CpaBHEeHUsI, KpUTepUX TTPOBOAUMOTrO aHa/l13a;

e BOCIPUHMMATh, (HOpMy/IHUpOBaTh U TIPeoOpa30BLIBATH CYXKAEHUS: YTBEDAUTE/TbHbIE U
OTpUlLIaTe/IbHbIE, e[UHUUHbIe, YaCTHBIE U 001i[1e, YC/IOBHBIE;

® BBIB/ISATHL MaTeMaTHUeCKre 3aKOHOMEepPHOCTH, B3aMMOCBSI3U U TIPOTUBOpeYUs B (pakTax,
JNAHHBbIX, HAOMIOeHUSX W YTBEPXKAEHUSX, TpeJjiaraTb KPUTEPUM [jisi BbISIBIEHUS
3aKOHOMEpPHOCTeW ¥ MPOTUBOPEUNi;

e JeflaTb BBIBOJbI C MCIOJb30BaHHWEM 3aKOHOB JIOTHMKH, AeJyKTUBHBIX W WHJYKTUBHBIX
YMO3aK/IFOUeHUH, YMO3aK/IFOUeHHUM 10 aHa/I0THH;

e pa3bupath JOKa3aTelbCTBa MaTeMaTUUeCKUX YTBEPKAeHUH (MPsiMble U OT TTPOTHUBHOTO),
TIPOBO/JIUTb CaMOCTOSATE/IbHO HeCJI0)KHbIe Jl0Ka3aTe/lbCTBa MaTeMaThyecKuX (haKToB,
BBICTpauBaTh apryMeHTallyio, TIPUBOUTL TIPUMePhl U KOHTPIPHUMEDPbI, 000CHOBBLIBAThH
COOCTBEHHBIE PACCYXKIEHUS;

e BpIOMpaTh Crocob pelleHysi yueOHOUM 3afiauu (CpaBHUBATh HECKOJIBKO BapHUAHTOB
pellieHNs], BBIOMpaTh Hanubosiee MOAXOAIINNA C YUETOM CAMOCTOSITE/TBHO BBIJIe/IEHHBIX
KpUTEepUeEB).

ba3oBbie ucciieoBaTe/IbCKIE [eCTBUA:

® CMO/Mb30BaTb  BOMPOCHI  KakK  UCCAel0BaTeNbCKUMM  WMHCTPYMEHT  [I03HaHUS,
(hopmMynHrpoBaTh BOMPOCHI, (PUKCUPYIOIIMe TTPOTUBOPeure, 1pobiemMy, CaMOCTOSITe/TbHO
yCTaHaB/IMBaTh MCKOMOe W JlaHHOe, ()OPpMHPOBATH T'MIIOTE3y, apryMeHTUPOBATh CBOHO
TO3ULMI0, MHEHHUE;

® TIPOBOJUTHL IO CAMOCTOSITEJIbHO COCTaBJ€HHOMY IIJIaHy HEeC/IOKHBIA SKCIIePUMEHT,
HeOO/bIlIOe  UCC/Ie/IOBaHWE TI0 YCTAHOBJIEHWIO OCOOEHHOCTeM MaTeMaTH4eCKOro
00BeKTa, 3aBUCUMOCTe 00BEKTOB MEXK Ty COOO0M;

e camocTosTeNIbHO  (hopMysupoBaTh  0000IeHHMsT W BBIBOABI 110  pe3y/bTaTaM
TIPOBe/IEHHOTO HAOMI0/IeHUs], UCC/Iel0BaHUsl, OLeHUBATh [OCTOBEPHOCTb IOJTyUeHHbIX
pe3y/IbTaToB, BLIBO/IOB M 0000IIIeHHIH;



MPOTHO3UPOBaTh BO3MOXKHOE Pa3BUTHE MPOLeCCa, a TAK)Ke BbIABUTaTh MPeTOI0KeHHUs
0 ero pa3BUTHU B HOBBIX YC/IOBUSIX.

Pa6ora c uadopmarmeii:

BBISIB/IITH HEJJOCTaTOYHOCTb U M30BITOYHOCTb WH(OPMALIWH, JaHHBIX, HEOOXOAUMBIX [IJIsI
pelleHus 3a7,auy;

BbIOMpATh, aHa/JIM3UPOBaTh, CHUCTEMAaTHU3UPOBaTb W WMHTEPIIPETUPOBaTh WHGOpPMALUIO
pa3/IMyHbIX BU/I0B U (hOPM Mpe/iCTaBIeHuS;

BbIOMpaTh GopMy TipeZicTaB/ieHuss MHGOPMALMK U WITHOCTPUPOBAThH pelllaeMble 3a/jauu
CXemMaMHu, iMarpaMMaMH, THOU rpadUKoi U Ux KOMOMHAL[USIMY;

OLleHMBaTh HaZlE)KHOCTh MH(OPMaLMU M0 KPUTEpUsM, TMpeJ/IoKeHHbIM yuuTeseM WId
c(hOopMyIMPOBaHHBIM CAMOCTOSITE/IBHO.

KoMMyHMKaTHBHbIE YHUBEPCA/IbHBIE yUeOHbIe JAeiCTBUS:

BOCIIPUHUMATE U (HOPMY/IMPOBATH CYXK/I€HUsS B COOTBETCTBUM C YC/IOBUSMHU U LIeJISIMH
o0IIleHusi, SICHO, TOYHO, TPAMOTHO BBIPa)KaThb CBOK TOYKY 3peHUs B YCTHBIX W
MUChbMEHHBIX TeKCTax, /laBaTh MOSICHEHUs TI0 X0y pelleHUs 3a/laud, KOMMEeHTHDPOBaTh
TIO/TyYeHHBIHN pe3yJibTar;

B X0Jie 00CY>K[eHUsI 3a/jaBaTb BOTIPOCHI TI0 CYIIECTBY OOCY>KJaeMOU TeMbl, TTpo0/ieMbl,
pellaemMoii 3aJjaud, BbICKa3bIBaTh M/1e€H, HaLle/IeHHbIe Ha MOUCK PelleHHUs], COTIOCTaB/ISTh
CBOU CYXKJI€HUSI C CY)KJ€HUSIMU APYrUX YUaCTHUKOB JiMiasiora, 0OHapyKUBaTh pa3iduue
M CXOACTBO TMO3WLIMK, B KOPPEKTHON Qopme (opMynupoBaTh pas3HOr/Iacusi, CBOU
BO3Pa)XEHMUS;

TIpeJICTaB/IsATh Pe3y/bTaThl PeIlleHusl 3a[aud, SKCIIePUMeHTa, WCC/IefoBaHus, MPOeKTa,
CaMOCTOSITE/IbHO BbIOMpaTh (JOpMaT BBICTYIIEHHSI C y4YETOM 3ajau Tpe3eHTaluu U
0co0eHHOCTe! ayAuTOpUY;

TOHUMATh ¥ UCIOJIh30BaTh MPEUMYIIeCTBa KOMaHJHON ¥ MHAWBUYa/TbHON pabOThI TIpH
pelieHUH yueOHBIX MaTeMaTHUYeCKUX 3a/1ay;

NPUHUMATh L1e/lb COBMECTHOM /IesiTeJIbHOCTH, TVIAHMPOBATh OpPTraHU3aldi0 COBMECTHOMU
paboThI, pacnpesieNiATh BUABI PabOT, 0roBapuBaThCs, 00CYX/aTh MPOLECC U pe3y/IbTaT
paboTbl, 00600111aTh MHEHHUST HECKOTBKUX JIFO/IeH;

y4acTBOBATh B IPYIIOBBIX popMax paboTel (00CyKaeHus, 0OMeH MHEHHUSIMHU, MO3TOBbIe
IITYPMBI U IPYTHE), BBITIOJHATH CBOIO YacTb pabOThI M KOOPJUHUPOBATH CBOM /1€HCTBUS
C JPYTUMHU YjieHaMHM KOMaH/bI, OLIEHMBATh KaueCTBO CBOETO BK/aZia B OOIUI MPOAYKT
TI0 KpUTEepUsIM, CHOPMYTMPOBAaHHBIM YYaCTHUKAMH B3aUMO/IEHCTBYSI.

PerynsaTvBHbIE YHUBEPCA/IbHbIE YueOHbIe AefCTBUSA

CamoopraHu3aLys:

CaMOCTOSITE/IbHO COCTaBJIATh T/IaH, a/JTOPUTM pellleHuss 3ajaud (WA ero 4YacTh),
BbIOMpaTh crmoco0 pellleHWss C Y4ETOM HMEIOIIUXCS PecypcoB U COOCTBEHHBIX
BO3MO)XHOCTEH, apryMeHTUPOBaTb M KOPPEKTUPOBATh BAapUAHTHI PeIIeHHi C YyuéToM
HOBOI UH(OpMaLiu.

CaMOKOHTPOJIb, SMOLIMOHAIbHBINA UHTE/UIEKT:

B/IaJieThb Cr1ocobamMy CaMONPOBEPKH, CAMOKOHTPOJISI TPOLecca M pe3y/bTaTa PelleHHs
MaTeMaTH4eCKO 3a/1auu;



e TIpe/BUZETh TPYAHOCTH, KOTOpPbIe MOTYT BO3HHMKHYTH IPH PeIIeHUH 3aJaud, BHOCHTb
KOPPEeKTHBBI B JIeSITe/IbHOCTb Ha OCHOBE HOBBLIX OOCTOSATE/BCTB, HaWIeHHBIX OLIMOOK,
BBISIBJIEHHBIX TPYJHOCTeH;

e OIleHMBaTh COOTBETCTBHE pe3yJbTaTa [esTeJbHOCTH IOCTAB/IeHHOM LIed U YC/IOBUSIM,
OOBSCHATH MPUYMHBI JOCTVKEHHUST WM HeJOCTKEHHS 11eJTH, HaXOJUTb OIIMOKY, aBaTh
OLIeHKY MPHOOPETEHHOMY OTIBITY.

I[MPEAMETHBIE PE3YJIBTATBI

K koHmy obyyeHuss B 7 kjacce OOyYarOUIMIACS TIOYYUT CJIeyIOLIe TpeJMeTHbIe
pe3y/bTaThl:

Pacrio3HaBaTh u3yueHHble TreoMeTpUueckue GUIyphl, ONpefeasaTb UX B3aUMHOe
pacrionio>keHre, W300pakaTb TreoMeTpUYecKHe (GUryphbl, BBIOIHATh UEPTEKH T0 YCIOBHIO
3afaui. V3MepsaTh JIMHeMHble W YIJIOBble BeJIMUMHBL. Pemnath 3a/aud Ha BbIYMC/IEHUE [JIUH
OTPEe3KOB U BeJIMUMH YTJIOB.

Henats TpyOyI0 OLIEHKY JIMHEHMHBIX W YIJIOBBIX BEJMUMH MPEJMETOB B PeasbHOM >KU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Pa3muatk pa3Mepsl 3TUX 00BEKTOB TI0 MOPSAKY BeJTMUNHBI.

CTpouTh YepTeXXy K reOMeTpUUeCKUM 3a/jaduaM.

[Tonb30BaThCsl NpU3HAaKaMM paBeHCTBA TPEYroJbHUKOB, MCII0/Ib30BaTh IIPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYrObHUKOB IIPU PeLlIeHUH 3a/iau.

[TpoBOAUTE JIOTMYECKHe PacCy KAeHHUs C UCTI0/Ib30BaHUEM reOMeTPUUeCKUX TeOpeM.

[Tonb30BaThCs NpH3HAKaMM paBEHCTBA IIPSIMOYTO/IbHBIX TPeYrOJbHUKOB, CBOWCTBOM
Me/lMaHbl, TPOBEJEHHOM K TUIIOTeHy3e IPSIMOYTOJIbLHOIO TpeyrojbHUKa, B PpeLIeHuu
reoMeTpUUeCKUX 3ajau.

OrmpefiesisiTh Mapasuie/IbHOCTh TPSIMBIX C TIOMOIIBIO YIJIOB, KOTOpble 0Opa3yeT C HUMH
cekywas. OnpefensTs napasie/bHOCTb MPSMBIX C TIOMOILbIO PaBeHCTBA PacCTOSIHUN OT TOYeK
OJIHOM MPSIMOM [10 TOUEK JIPYTroi MPSIMOM.

Periath 3alaun Ha KetyaToii Oymare.

[TpoBOgUTHL BBIUMC/IEHUSI U HaXOJWUThb UWCIOBble M OykBeHHble 3HaueHWs YIJIOB B
reOMeTpUYecKMx 3aZlauax C  MCIO0Mb30BaHWEM CYMMbl  YIVIOB  TPeYrOIbHUKOB U
MHOTOYTO/IbHUKOB, CBOWCTB YI7IOB, 00pa30BaHHBIX TpU TiepeceueHrH JBYX Tapasuie/ibHbIX
MpSIMBIX CeKyllleld. PeliaTh MpakTHuecKue 3a/jauy Ha Hax0X/jeHUe yTJI0B.

BnazieTh MOHSTHEM reOMETPUUECKOT0 MeCTa TOueK. Y MeThb orpeie/isiTb OMCCeKTPUCY yrjia
Y cepeJIUHHbIN NeprIeHUKYJ/ISp K OTPe3Ky Kak reoMeTpUuecKrle MecTa TOUekK.

dopmynMpoBaTh OMpefie/ieHUs] OKPY)KHOCTH U Kpyra, XOpZbl U JraMeTpa OKPY>KHOCTH,
T10/1b30BaThCsl UX CBOWCTBAMM. Y MeTb IIPUMEHSITh 3TH CBOMCTBA NP peLleHry 3a/ay.

BnasieTb MOHATHEM OIMMCAHHOM OKOJIO TPeyrojbHUKa OKPY)XKHOCTHU, YMeTb HaXOJUTb eé
1eHTp. [Tosb30BaTbCsl pakTaMy O TOM, UTO OMCCEKTPUCHI YITIOB TPeYyroibHUKA TepeceKkaroTcs B
OJJHOM TOYKe, U O TOM, UTO CepeJVHHble MepHeHJUKY/IsIpbl K CTOPOHAM TpeyrojbHHUKa
TIepeceKaroTCsl B OJHOU TOUKe.

BnaseTb mMOHSATMEM KacaTe/JIbHOM K OKPY)KHOCTH, TI0/b30BaThCsi TeOpeMOW O
NeprieHUKY/ISIPHOCTH KacaTeJbHOM U paZinyca, MPOBeIEHHOr0 K TOUKe KaCaHusl.

[Tosnb30BaThCs MPOCTEMILIMMU TeOMEeTPUYEeCKUMHM HepaBeHCTBaMM, TOHMMaTb UX
MPaKTUYeCKUU CMBICII.

[TpoBOgUTH OCHOBHBIE TeOMeTPHUYECKHEe TTOCTPOEHUS C TIOMOLLBIO LIUPKYJ/IS U IMHEHKH.



K koHily obyuyeHuss B 8 xjacce oOydwaroluiicsi MOAYYUT CJlefiyole TpeJMeTHble
pe3y/bTaThl:

Pacrio3HaBaTh OCHOBHBbIE BU/bl UETHIPEXYTOJILHUKOB, UX 3/IEMEHTHI, I0J/Ib30BaThCs HX
CBOMCTBaMM IpY pellieHNH TeoOMeTpUUecKUX 3a/au.

[IpyMeHATb CBOMCTBA TOYKM TlepeceueHUsi Me[uaH TpeyrojbHUKa (LleHTpa MacC) B
pelLleHnH 3a7iau.

BnazeTb noHsTHeM cpejiHell IMHUM TPeyrojibHUKa U TpareLyy, IPUMeHSTh UX CBOWCTBA
NPy pellieHWd reoMeTpuyeckux 3azay. Ilonb3oBatbesi Teopemoit daneca U TeopemMoil 0
MIPOTIOPLIMOHAIBHBIX OTpe3KaX, IPUMEHSTh UX [ijIsl pellleHHs IPaKTUUeCcKUX 3a/au.

[TpuMeHsTH MPHU3HAKY M0J00MSI TPEYTOJIbHUKOB B PeIlieHUH TeOMeTPUUeCcKUX 3aau.

[Tonb3oBatbesi Teopemoi [ludaropa fAas pellleHUs] TeOMeTPUUECKUMX UM TPaKTUUYeCKUX
3azay. CTpouTh MaTeMaTU4eCKyl0 MOJe/b B MPaKTUUECKUX 3ajlayax, CaMOCTOSTe/IbHO JienaTh
YyepTéX U HaXO/IUTh COOTBETCTBYIOLIME /IJIUHBI.

Bnaserb MOHATUAMH CHHYCA, KOCMHyCa W TaHreHCa OCTPOro yrja IpsMOYIOJbHOTO
TpeyroJyibHUKa. [10/1b30BaThCsl STUMU TIOHSATUSIMU J1J1s1 PellleHus PaKTUUeCKrX 3ajad.

Beruncnare  (pa3nuuHbIMM - criocobamu)  JIOI@Ab  TPEYrojJbHMKA W TUIOLaJH
MHOTOYTO/IbHBIX ~ ¢Uryp (TO/B3ysACh, TJe HeoOXoAUMO, KalbKyasTopoMm). IIpumeHsTH
ToJlyuyeHHbIe YMeHHs B IPaKTUUeCKHX 3a/jauax.

BnaseTb MOHATUSMU BIMCAHHOTO W L@HTPaJbHOIO YTJa, WCI0/Ib30BaTb TeOpeMbl O
BIMCAHHBIX yIJ/aX, yr/ax MeXxAy XopJamMu (CeKylMMHU) U yrjie MeXAy KacaTelbHON U XOpAoi
TIpY pellieHny reoMeTpUYecKrX 3aziau.

BnazeTh MoHSATHEM OINMMCAHHOTO UeTHIPEXYTOJbHMKA, TIPUMEHSITb CBOMCTBA OIMHCAHHOTO
YeTbIPEXYTo/IbHUKA TPY pellieHrH 3a/ay.

[IpuMeHATH TIOMyUeHHbIe 3HAaHUS HA MPAKTHKe — CTPOMTb MaTeMaTHuecKue MOJeNu AJIst
3a7lay peaybHOM >KU3HU U MPOBOJUTh COOTBETCTBYIOILME BHIUMC/IEHUS C IPUMEHeHUeM T0/[00Ms
Y TPUTOHOMETPHH (TI0/TB3YSCh, T/le He0OX0IUMO, KalbKY/IITOPOM).

K koHiy obyuyeHuss B 9 k/macce 0OydYarOLIMHACS TIOMYYUT CJIeyIOIIe TpeJMeTHbIe
pe3y/bTaThl:

3HaTb TpPUrOHOMETpHUeCcKHe (YHKIMK OCTPbIX VIJIOB, HAXOAUTh C MX IOMOIIbIO
pa3/iiiyHble  3/IeMeHThl  TPSIMOYrOJbHOTO  TPeyrojbHUKa («pelleHrhe  TPSIMOYTObHbIX
TPEYroNIbHUKOB»). HaxoauTh (C TIOMOIIBI0 KalbKY/ISTOPA) JMHBI U YTJIbl JIIS1 HeTaOJIMYHBIX
3HaUeHU.

[MTonb3oBaTbCst opMynaMu MpYBeieHUs] 1 OCHOBHBIM TPUTOHOMETPUUECKUM TOKAE€CTBOM
JJ1sl HAXOXKJIeHUsI COOTHOLLIEHUM MeX/ly TPUTOHOMeTPUYECKUMU BelTMYMHAMH.

Vcrnonb3oBaTh TeOpeMbl CUHYCOB M KOCHMHYCOB [I/Isi HAXOXK/I€HUsSI Pa3/IMUHBIX 3/1eMEHTOB
TPeyro/ibHUKa («pelleHre TPeyroJbHUKOB»), TIPUMEHSITh WX TPH PelleHHH TeOMeTPHUUeCKUX
3ajau.

BnageTb noHsaTusimu ripeobpa3oBaHusi 1o100Ksi, COOTBETCTBEHHBIX 3/IeMEHTOB TM0/I00HBIX
¢uryp. [Tosnb30BaThCs CBONCTBaMU 1M0/I00MsI POM3BOMBbHBIX (DUTYD, YMETb BBIUUC/STD JJUHBI U
HaXOJUTb YIJIbl y TIOA00HBIX ¢uryp. IIpumeHsTh CBOWCTBA MOJ00MS B MPAaKTHUECKHUX 3ajauax.
YMeTb PUBOIUTH TIPUMEPHI MOJ00HBIX GUTYP B OKPY’KAIOII[eM MHUPe.

[Tonb30BaThCsl TEOpeMaMH O TIPOU3BE/IEHHMH OTPe3KOB XOp/[, O MPOW3BeJeHUU OTPEe3KOB
CeKyIIUX, O KBajipaTe KacaTe/IbHOM.

[Tonb30BaTbCsi BEKTOpaMH, IOHUMAaThb WX TeOMEeTPUYecKUd U (PU3NYeCKUil CMBICT,
MPUMEHSITh UX B pelLIeHWHd reoMeTpuYyecKUx U (u3nueckux 3ajad. [IpUMeHSTb CKassipHOe
TIpOu3BeZieHre BeKTOPOB /IJIsi HAXOXKAeHUs I/TMH U YTJIOB.



[Tonb30BaThCsl MeTOLOM KOOpJAUHAT Ha IUIOCKOCTH, IPUMEHSITb €ro B PpelleHrud
reoMeTpUUeCKHUX M MPaKTUYeCcKuXx 3ajau.

BnageTs MOHATUAMM NMPaBUIBHOIO MHOTOYTOJIbHUKA, [/IMHBI OKPY)XHOCTH, JJIMHBI IyTHU
OKDY)XHOCTM W pafiuaHHOM Mepbl yIja, YMeTb BBIUMC/ATH IIIOLIaJb Kpyra U ero uacTem.
ITprMeHATH M0/yyeHHble YMeHHs B IPaKTUYeCKUX 3a/jauax.

HaxoauTe ocu (WM LIeHTPbI) CUMMETpPUU (PUTyp, NMPUMEHSTh [BM)KEHHSI IJIOCKOCTH B
MPOCTENIINX CTyYasx.

[TprMeHATH NOy4YeHHble 3HaHUSI Ha MpakTUKe — CTPOUTb MaTeMaThyecKue MOZeIu /s
3a7lay peaybHOM >KHU3HU U MPOBOJUTH COOTBETCTBYIOLME BHIUHC/IEHHS C IPUMEHEeHUeM I1000Us
Y TPUTOHOMETPUUeCKUX (QYHKLMH (TI0/b3YsICh, TAe HeOOX0AUMO, Ka/TbKYy/ISITOPOM).



TEMATUYECKOE ITNIAHUPOBAHUE

7 KIIACC
KomuectBo yacoB 3
€KTPOHHbIe OBbIe
Ne /i HanMmeHoBaHue pas/ie/ioB 1 TeM IPOrpaMMbl Kontpormsaere  IIpakTiueckue JIEKTD (tnacppoBEre)
Bcero obpa3soBaTe/bHBIE PeCypChl
paboTsI paboTsI
o .
| i cootren Tomepece rmmerpens | 14 Brorera LOOK
' P P https://m.edsoo.ru/7f415e2e
BeJIMUMH
bubmoreka IIOK
2 T 22 1
PEYTOTRHUKH https://m.edsoo.ru/7f415e2e
3 [TapannenbHble TipsMble, CyMMa YIJIOB 14 1 bubnmoreka [JOK
TpeyrojibHUKa https://m.edsoo.ru/7f415e2e
4 OKpy>KHOCTB U Kpyr. ['eomeTpuueckue 14 1 bubnmoreka [JOK
TOCTPOEHUsI https://m.edsoo.ru/7f415e2e
bubnuoreka [IOK
5 1 600 i 4 1
OBTOPEHHUE, ODODIIEHAE SHAHHIH https://m.edsoo.ru/7f415e2e
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




8 KJIIACC

KomuectBo yacoB 3 (i )
€KTPOHHEIe OBbIe
Nerm/m = HawumeHoBaHue pa3/e/ioB U TeM IPOrpaMMbI KoutposeHele  IIpakTrueckue JEKTPOHBTE (HIAPORH!
Bcero obpa3oBare/bHEIE PECYPCHI
paboTsI paboTsI
bubmoreka IIOK
1 q 8 12 1
CTRIPEXYTOILHUKM https://m.edsoo.ru/7f417e18
T o
2 Hegll')l(e)MaI/Ioiljzsl(:Il-I]IjI; i)()Tpeel:Iia(:( 1o/j00HbIe 15 1 Bubmmorexa LIOK
boriopH P » 1104 https://m.edsoo.ru/7f417e18
TPeyroJibHUK!
, Hjlom;,qb. HixomeHOHZ nn;)ma,qef/i(b ) , Bu6mioreka LIOK
T JIbHUKOB U MHOT JIbHBIX UTYD.
beyr yr P https://m.edsoo.ru/7f417e18
[Tnotaay mogoOHBIX GUryp
4 Teopema ITudaropa v Hauaa 10 1 bubmorteka LJOK
TPUTOHOMETPHUH https://m.edsoo.ru/7f417e18
YTrbl B OKPY>KHOCTU. BriicaHHble 1
5 ONMCAHHBbIE YeThIPeXyrO/IbHUKH. 13 1 bubnuoreka LIOK
KacaresnbHble K OKpy>xHOCTU. KacaHue https://m.edsoo.ru/7f417e18
OKDPY>KHOCTeM
bubmiorteka LJOK
6 I1 , 0600 i 4 1
OBTOPEHHUE, ODODIIEHAE SHAHMH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0




9 KJIACC

Ko/muecTso yacos 3 (i )
€KTPOHHEIe OBbIe
Ne 1/n1 HavmeHoBaHue pa3zie/nioB 4 TeM IIPOrpaMMEL KonTtpombHele  IIpakThueckue FIEKTPOFHEE (IPPOBLE
Bcero obpa3oBaTe/bHbIe peCcypChl
paboTsI paboTsI
1 Tpuronomerpus. TeopeMbl KOCUHYCOB U 16 1 Bbubmoteka LIOK
CUHYCOB. PellieHure TpeyroJbHUKOB https://m.edsoo.ru/7f41al2c
9 [Tpeobpa3oBanue mogo6us. MeTpuuecke 10 1 Bbubmoteka LIOK
COOTHOIIIEHUS] B OKPY>KHOCTU https://m.edsoo.ru/7f41al2c
bubmorteka LJOK
3 B 12 1
CKTOPEI https://m.edsoo.ru/7f41al2c
4 JexapToBbl KOOpAMHATHI Ha IJIOCKOCTH 9 1 Bubworexa LOK
P PA https://m.edsoo.ru/7f41al2c
I .
, | e A |
Pyt tHaab Kpyre. https://m.edsoo.ru/7f41a12c
Brruriciienue noiazei
bubmorteka LJOK
6 6
HABIDKEHHS MIOCKOCTH https://m.edsoo.ru/7f41al2c
. [ToBTOpEHue, 00001IeHre, CCTeMaTH3aLs 7 9 bubnuoreka LIOK
3HAHUH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0







I[TIOYPOYHOE ITJTAHUPOBAHUE

7 KITACC
Ko/muecTso yacos
Ne /it Tema ypoka KoHTtponeele — ITpakTuueckue flara MEKTPORHLIE La(ppoBbIe
Bcero u3yuyeHus:  obOpasoBaTe/bHBIE PECYPCHI
PEGT S paboTsI
Bbubmoteka LIOK
1 Hpamast u OTpe3oK. Jlyd u yron. 1 https://m.edscli).ru/8866b724
Bbubmoteka LIOK
2 Tpamas 1 OTpe3oK. JIyd u yron. 1 https://m.edS(])_E).ru/8866cb6a
3 CmexxHble ¥ BepTUKa/IbHbIe YIJIbI 1 Bubmorexa LIOK
https://m.edso0.ru/8866c5c0
4 CMerxkHbIe U BepTUKaJIbHbIE YIJIb 1 Bubmorexa [OK
https://m.edsoo.ru/8866c7be
5 CMerxkHbIe U BepTUKaJIbHbIE YIJIb 1
6 CmexxHble ¥ BepTHUKa/IbHbIe YIJIbI 1
7 CMerxkHbIe U BepTUKaJIbHbIE YIJIb 1
8 CmexxHble ¥ BepTHUKa/IbHbIe YIJIbI 1
V3mepeHue IMHeNHBIX U YTJIOBBIX
9 Be/IMYMH, BbIUKC/IEHHE OTPe3KOB U 1
yIJI0B
0| senmem memcreme openonn 1 Enmorexa LIOK
- ’ https://m.edsoo.ru/8866c3ea
V3mepeHue TMHEUHBIX U YIJIOBBIX
11 BeJINYUH, BbIYUC/IEHVE OTPe3KOB U 1
yIJI0B
12 V3mepeHue TMHENHBIX U YTJI0BBIX 1




BeJINUVH, BbIUMC/IEHHE OTPEe3KOB U
yIJIOB

13 IleprieHAUKY/IIPHBIE TIPAMBIE
14 PerieHue 3agau
KoHTposmbHas pabora Ne 1 Bu6uoreka LOK
15 :i;:a}];ﬂ}fle reoMeTpirieckue https://m.edsoo.ru/8866ce80
«TpeyroLHuKU»
16 TpeyronbHUK. Busibl Bubmoteka LIOK
TPeyTro/bHUKOB. https://m.edsoo.ru/8866d1fa
17 TpeyronsHUK. Bujbl bubmorteka LJOK
TPeyroJbHUKOB. https://m.edsoo.ru/8866d34e
18 TpeyrosibHUK. [TepBbIii MpH3HaK bubmoreka IIOK
paBeHCTBa TPeYroJbHUKOB https://m.edsoo.ru/8866e01e
19 Pemrenue 3aziau 110 TOTOBBIM
yepTexaM
20 BTopoli mnpu3Hak paBeHCTBa
TPEeYroJIbHUKOB
71 Bropoli npu3Hak paBeHCTBa Bbubmoteka LIOK
TpeyrojbHUKOB https://m.edsoo.ru/8866e88e
29 TpeTuii mpU3HaK paBeHCTBa
TPeyroIbHUKOB
23 Perrenue 3agau
CBOICTBO MeiaHbI
24 HpHMOYFO]]bH'E([)FO TpPeyroJjibHUKa, Bubmorexa LOK
. . https://m.edsoo.ru/8866e9ec
MPOBeJIEHHON K TUTIOTeHY3e
CBOWCTBO Me/IhaHbI
25 MPSIMOYTOJIbHOTO TPeYro/IbHUKa,

TIPOBE/IEHHOM K TUTIOTeHY3e




PaBHOOeipeHHbBIE U

bubmiorteka LJOK

26 PaBHOCTOPOHHUE TPeYTrobHUKU https://m.edsoo.ru/8866d6fa
57 [1pr3HaKy 1 CBOMCTBA bubmiorteka LJOK
paBHOOEZPEHHOT0 TPeYTro/IbHUKA https://m.edsoo.ru/8866d880
78 [Tpu3Haku 1 CBOMCTBa Bbubmoteka LIOK
paBHOOE/IPeHHOT0 TPeyTrobHUKa https://m.edsoo.ru/8866d880
79 [Ipr3HaKy ¥ CBOMCTBa bubmorteka LJOK
paBHOOE/IPEHHOT0 TPeyrobHUKa https://m.edsoo.ru/8866e26¢
30 HepaBeHcTBa B reomeTpuu
31 HepaBeHctBa B reomeTpuu Bubmorexa LOK
https://m.edsoo.ru/8866e3a2
32 HepageHcTtBa B reomeTpun
33 HepaBeHcTtBa B reometpuu
34 [IpsAMOYTOMBHBIN TPEYTONBHUK C bubmoteka LJOK
yriom B 30° https://m.edsoo.ru/8866eb22
35 [IpsiMOyTONBbHBIN TPEYTOIbHUK C
yrjiom B 30°
36 KoHTposbHas pabora 1o Teme 1 bubnuoreka IIOK
"TpeyrosLHMKH" https://m.edsoo.ru/8866ecbc
Ilapane/sHbIe psMBIe
37 ITapannensHble NpsAMble, UX bubnuoreka LIOK
CBOICTBa https://m.edsoo.ru/8866ef64
38 [Tarei nocrynatr EBknuga
Hakpect nexaruue,
COOTBETCTBEHHbIE 1
39 OJHOCTOPOHHUE YIJIbI, Bubmorexa LOK

obpa3oBaHHbIe IIPY NTepeceueHn
Trapa’uie/IbHbIX MPSIMBIX CeKyILeit

https://m.edso0.ru/8866f086




40

HaxkpecT nexaruue,
COOTBETCTBEHHbIE U
OJHOCTOPOHHUE YIJIbI,
oOpa3oBaHHbIE [TPU ITePeCeUeHur
Trapasiie/ibHbIX MPSIMbIX CeKylllen

41

HaxkpecT nexaruue,
COOTBETCTBEHHbIE U
OIHOCTOPOHHUE YIJIbI,
oOpa3oBaHHbIe [TPU TIepeceueHNH
rapasuie/ibHbIX MPSIMbIX CeKylllel

42

HaxkpecT nexaruue,
COOTBETCTBEHHbIE U
OJHOCTOPOHHUE YIJIbI,
obOpa3oBaHHbIe TIPU TIepeCceUeHUU
rapasiie/ibHbIX MPSIMbIX CeKylllel

43

HaxkpecT nexaruue,
COOTBETCTBEHHbIE U
OIHOCTOPOHHHUE YIJIbI,
oOpa3oBaHHbIe MPU IepeceyeHrn
rapasiie/ibHbIX MPSIMbIX CeKylllel

bubmioreka LJOK
https://m.edsoo.ru/8866f3b0

44

45

[Tpr3HaK napasiesibHOCTH MPSIMbIX
yepe3 paBeHCTBO PaCCTOSTHUM OT
TOUEeK O/IHOM MPSIMOM 10 BTOPOH
NpsIMOU

[Tpr3HaK napasiesibHOCTH MPSIMbIX
yepe3 paBeHCTBO PaCCTOSTHUM OT
TOUEeK O/IHOM MPSIMOM 10 BTOPOH
MpsIMOiA

46

CyMMa yr/10B TpeyrojbHUKa

Bbubmoteka LIOK




https://m.edsoo.ru/8866f630

47 CyMma yrJioB TpeyroJjibHuKa Bubmorexa LOK
https://m.edsoo.ru/8866f8ba
48 BHelHue yriisl TpeyroabHUKa Bubmorexa [OK
https://m.edsoo.ru/8866fa5e
49 BHelHMe yribl TpEyro/ibHUKA
0| apasmms s o | Bioexa LIOK
S —— https://m.edsoo.ru/8866fe6e
OKpYXHOCTb
51 OKpY’KHOCTb, XOpZbl U AUamMeTp, UX bubmorteka LJOK
CBOMCTBa https://m.edso0.ru/88670800
52 KacarenbHas K OKpY>KHOCTH Bubworexa [OK
https://m.edsoo.ru/88670e9a
53 OKpY’KHOCTB, BIIMCAHHAas B yroJl
54 OKpy>XHOCTb, BIIMCaHHAs B yroJl
55 [Tonstne o I'MT, nnpumeHeHue B Bubmoteka LIOK
3ajiayax https://m.edsoo.ru/8867013e
56 ITonsitne o I'MT, niprmeHeHue B bubmorteka LJOK
3a/1auax https://m.edsoo.ru/88670508
buccektpuca u cepeiJHHBIN
57 [epreHAUKYy/IsAp Kak
reoMeTpruecKre MecTta TOYeK
58 OKpY’>KHOCTb, OMUCaHHAas OK0JIO bubmiorteka LJOK
TpeyroJabHUKa https://m.edsoo.ru/88670a62
59 OKpY’>KHOCTB, OMUCaHHAas OKO0JIO

TpeyroJbHUKa




OKpY’KHOCTb, BIIMCaHHasi B

bubmiorteka LJOK

60 TPeyroJibHUK ! https://m.edsoo.ru/8867103e
61 OKpY’>KHOCTb, BITMCAHHAasI B 1
TPeYroJbHUK
- [Tpocretimume 3azaun Ha 1 bubmoreka IIOK
MOCTpPOeHHe https://m.edsoo.ru/88671188
63 ITpocreiimme 3ajaun Ha 1 bubmorteka LJOK
MOCTPOeHUe https://m.edsoo.ru/886712d2
o | moempursses puom o e 1 BuGnorexa LIOK
https://m.edso0.ru/88671462
I'eoMeTpHUecKUe ITOCTPOEHUS"
[ToBTOpeHUe 1 0000IIIeHHe 3HAHUH
65 OCHOBIbeX TIOHATUH ?MeToAOB 1 Bubmorexa LIOK
https://m.edsoo0.ru/886715b6
Kypca 7 Kjacca
bubmiorteka LJOK
66 MTorosast KoHTpOLHas padoTa 1 https://m.edsoo.ru/886716ec
IToBTOpEeHUe 1 00001I[eHHe 3HAHUI
67 OCHOBHBIX TIOHSITUH ¥ METO/IOB 1
Kypca 7 Kjacca
[ToBTOpEHME 1 000OIIIEHHe 3HAHUH
68 OCHOB]—II)IJIX TOHSTUH ?METOAOB 1 Bubmorexa LOK
https://m.edsoo.ru/886719bc
Kypca 7 Kjacca
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




8 KJIIACC

KomuecTBO uacoB

Ne Hara OneKTpOHHbIe I(POBLIe
Tema ypoka KOHTpOJIbHBIE IMTpakTHyeckue
nn Bcero u3ydeHusi  06pa3oBaTe/bHbIE PECYPCHI
PEGT S paboTsI
1 [Tapannenorpamm, ero rpu3sHaKkv U 1 509 bubmmoreka IIOK
CBOMCTBA ' https://m.edsoo.ru/88671af2
9 [Tapannenorpamm, ero rpu3sHaKkv 1 1 4.09 bubmoreka IIOK
CBOMCTBA ' https://m.edsoo.ru/88671ca0
3 ITapannenorpamm, ero MpU3Haku U 1 9.09 bubmorteka LJOK
CBOMCTBa ' https://m.edsoo.ru/88671ca0
q
o | e |
PAMOYE > POMD, KBIAPAT), ’ https://m.edsoo.ru/88671dea
WX TIPU3HAKK U CBOWCTBA
q
;| e
PAMOYE > POMD, KBIAPAT), ‘ https://m.edso0.ru/88671f20
WX TIPU3HAKM U CBOWCTBA
. :IaCTHzIe Znyan nagagnen(;rpzM;v[os ) - Bu6morexa LIOK
psSIM JIHUK, pOMO, KB T .
pAMOYT ’ p., > KBAADAL), https://m.eds00.ru/8867209c
WX TIPU3HAKK U CBOWCTBA
bubmoreka IIOK
7 T 1 22.09
parietys https://m.eds00.ru/88672358
8 PaBHOOOKast ¥ TIPSIMOYTOJIbHAS 1 75,09 bubnuoreka LIOK
TpareLuu ' https://m.edsoo.ru/8867252¢
9 PaBHOOOKast ¥ IIPSIMOYTOJIbHAsT 1 30.09 bubmoreka IIOK
TpareLuu ' https://m.edsoo.ru/88672858
bub6 OK
10 Merto[ yaBoeHUs MeuaHbl 1 1.10 nomiotexa L

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




bubmiorteka LJOK

11 7.10
HenpabHas cMMeTpi https://m.eds00.ru/88672b14
KoHTposbHas pabora 1o TeMe bubnuoreka LIOK
12 ) 9.10
"YeThIpEXYTO/IbHUKH " https://m.edsoo.ru/88672c9a
13 Teopema daseca u Teopema o 14.10 Bbubmoteka LIOK
MIPOMOPLIMOHA/IBHBIX OTPe3Kax ' https://m.edsoo.ru/8867337a
bubmorteka LJOK
14 C 16.10
DEAFA JIAHIA TPEYTOIIbHHKA https://m.edsoo.ru/88672e0c
bubmorteka LJOK
15 C 21.10
DEAFA JIHIA TPEYTOIIbHHKA https://m.edsoo.ru/88672f38
bubmoreka IIOK
1 T ¢ 23.1
° PATICLI, BF CPEAHI JHHIA 310 https://m.eds00.ru/88672358
bubmorteka LJOK
17 T é 6.11
DAITCLHA, €€ CPEAHAA THHA https://m.edso0.ru/88673064
bubmorteka LJOK
18 1 11.11
POTIOPHHORAJIGHLIE OTPEskH https://m.edsoo.ru/88673794
bubmiorteka LJOK
1 I1 13.11
7 POTOPRIOHATIGHBIE OTPESIH ¥ https://m.eds00.ru/88673794
bubmorteka LJOK
20 18.11
Lentp macc B Tpeyrobike https://m.edsoo.ru/886738fc
bubmiorteka LJOK
21 [Togo6 20.11
OAODHBIE TPEYTO/ILHHKH https://m.edsoo.ru/88673a78
9 Tpu npr3Haka nopoous 511 bubnuoreka LIOK
TPeyro/ibHUKOB ' https://m.edsoo.ru/88673bae
23 Tpu npr3HaKa nogoous 97 11 bubmoreka IIOK
TPeyroJbHUKOB ' https://m.edsoo.ru/88673d52
94 Tpu ripu3Haka mo06us 512 bubmioteka LJOK

TPEeYroJIbHUKOB

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




Tpu ripu3Haka mog006us

25 4.12
TPeyrobHUKOB
26 [TpumeHeHMe TI000US TTPU pelLeHUH 9.1
MpaKTUYeCKUX 3a7au
57 KoHTposbHas pabora 1o Teme 1112 bubmoreka IIOK
"TIomo6GHbIe TPEYroO/IbHUKH" https://m.edsoo.ru/8867445a
)8 CaoticTBa muiomazen bubmorteka LJOK
reoMeTpuuecKux puryp https://m.edsoo.ru/886745fe
79 ®opmyJibl AJ1 IO bubmorteka LJOK
TPeyro/bHUKa, Mapasjenorpamma https://m.edsoo.ru/88674860
30 DopMyiIbl AJ1s IUI0LAAN Bbubmoteka LIOK
TpeyroJibHUKa, rapasjiesorpaMmma https://m.edsoo.ru/88674a22
31 ®opmyJibl AJ1 IO AN bubmorteka LJOK
TPeyro/bHUKa, MapasjiesorpaMmma https://m.edsoo.ru/88674a22
19 ®opmyJibl AJ1 IO bubmorteka LJOK
TPeyro/bHUKa, MapasjienorpaMmma https://m.edsoo.ru/88675288
33 ®opMyiibl A1 IUI0LAAN bubnuoreka LIOK
TpeyroJibHUKa, rapasiesorpaMmma https://m.edsoo.ru/8867542c
34 BrruricsieHue moiasen CI0KHbIX bubmorteka LJOK
¢buryp https://m.edsoo.ru/88674e78
35 [Tnouaau ¢uryp Ha K1eT4yaToun bubnuoreka LIOK
Oymare https://m.edsoo.ru/8867473e
36 [Tnoraau ogo6HBIX GUryp
37 [Tnomaau moo6HBIX GUTyp
38 3a/iauu C NpakTUYeCKUM bubnuoreka LIOK
cofiep>kaHreM https://m.edsoo.ru/88675558
39 3ajiauul ¢ NpakKTUYeCKUM Bbubmoteka LIOK

coziep)KaHHeM

https://m.edso0.ru/88675684




Pertiennie 3a/1a4 C TIOMOII[BIO METO/IA

bubmiorteka LJOK

40 BCIIOMOTaTe/IbHOM TI0LLa/ind https://m.edsoo.ru/88674£90
41 KonTponbHasi paboTa 1o Teme bubmiorteka LJOK
"ITnomazap" https://m.edso0.ru/8867579c
4 Teopema IIudaropa u eé Bbubmoteka LIOK
NpUMeHeHue https://m.edsoo.ru/88675918
43 Teopema IIudaropa u eé bubmorteka LJOK
npYuMeHeHue https://m.edsoo.ru/88675918
44 Teopema ITudaropa u eé bubmorteka LJOK
TpUMeHeHue https://m.edsoo.ru/88675abc
45 Teopema ITudaropa u eé
rpUMeHeHue
46 Teopema IIudaropa u eé
rpUMeHeHue
OrnpeienieHrie TPUTOHOMETPUUECKHX
KLWM OCTPOro yria
47 Sg:M(L)Iyroan[())ro T?éYTOIILHI/IKa, Bubmorexa LOK
https://m.edsoo.ru/88675d32
TPUTOHOMETPUUECKHe COOTHOLLIEHUST
B MIPSIMOYTO/IbHOM TpeyTrOoIbHUKe
48 OCHOBHOe TPUTOHOMeTpUUeCcKoe bubmoreka IIOK
TOX/1€CTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETpPUYeCKoe
TOXK/eCTBO
50 OCHOBHOe TPUTOHOMETPHUYEeCKOoe
TO>KJ€CTBO
KoHTponbHas paboTa o Teme Bubmiorexa LIOK
51 "Teopema ITudaropa v Hauana

TPUTOHOMEeTpUK"

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




BnucaHHbie u LeHTpadJ/IbHbIE YTJIbI,

bubmiorteka LJOK

52 YroJ1 MeXX/1y KacaTelbHOM U XOpJoi https://m.edsoo.ru/8a1415b2
53 BrivicanHble U LieHTpasibHbIe YTJIbI, bubmiorteka LJOK
yro/l MeX/1y KacaTebHOM U XOpAoi https://m.edsoo.ru/8a141940
54 BrivcanHbIe U LieHTpa/bHble YIJIbI, Bbubmoteka LIOK
yroJ1 MeXK/1y KacaTelbHOM U XOpJoi https://m.edsoo.ru/8a141b34
55 Yrbl MeXXAy X0pAaMH U CeKYILLUMU
56 Y1i1bl MEXAY XOpAamMH U CeKyLLUMU
BrivicaHHbIe 1 onMCaHHbIE
57 YeTbIPEXYT0JIbHUKH, UX TPU3HAKU U Bubmmorexa LIOK
- https://m.edsoo.ru/8a140f86
CBOUCTBa
BrivicaHHbIe 1 onMCaHHbIE
58 YeTbIPEXYT0/IbHUKH, WX TPU3HAKU U Bubmorexa LOK
. https://m.edsoo.ru/8a1416d4
CBOICTBa
BrivicaHHbIe 1 OMMCaHHBIE
59 YeThIPEXYI0/IbHUKU, UX IPU3HAKYU U Bubmmorexa LOK
. https://m.edsoo.ru/8a1416d4
CBOMCTBa
[IprMeHeHMe CBOWCTB BMMCAHHBIX U
60 OTMCaHHbIX YeThIPEXYT0JbHUKOB
TIpU pellieHnH TeOMeTPUUYeCKUx
3a/1a4y
[TpyMeHeHMe CBOWCTB BIMCAHHBIX U
61 OTMCaHHbIX YeThIPEXYT0JbHUKOB
TIPU pellieHnH TeoOMeTpUYeCKUX
3a/1a4y
B3auMHoe pacriosioxkeHue JByX bubmiorteka LJOK
62 .
OKDPY>KHOCTeM, 0011[1e KacaTe/IbHbIe https://m.edsoo.ru/8a1410a8
63 KacaHnue okpy>xHOCTeM bubmoreka IIOK




KonTposibHast paboTa 1o Teme

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

bubmiorteka LJOK
64 "V .B 1
HIBLE OKPYHHOCTH HHC&IHH,I,)IE " https://m.edsoo.ru/8a141c88
OIMCAHHbIE YeTHIPEXYTO0/IbHUKH
[ToBTOpEHME OCHO 0 7
6 | weomoskypcos7uBmccos, | 1 BuGorera LIOK
HOB VP . ’ https://m.edsoo.ru/8al41ddc
0000111eH1e 3HAHUH
I .
q | s |
A P o ’ https://m.edsoo.ru/8al41efe
0600111eH1e 3HAHUH
bubmorteka LJOK
67 n § 1
TOTOBAL KOHTPOTIbHA paboTd https://m.edsoo.ru/8a142368
I .
0 | e |
HOB VP . ’ https://m.edsoo.ru/8al420ac
000011[eHre 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




9 KJIACC

KomuectBo yacoB
J/eKTpOHHbIE I(POBLIe
ITpakTrue
Ne /1 Tema ypoka KOHTpO/IbHEIE Jlara usyueHus obpa3oBare/bHbIE
Bcero CKue
paGOTI:I pecypchl
paboThI
IloBTOpEeHue
OcHOBHbIe reoMeTpruUecKre QUrypsl Bubmmorexa LIOK
1 P YpPL- 1 2.09 https://m.edsoo.ru/8al424
Pemienue 3azmau.
bc
2 Oxpy>xHOCTb. Pelienue 3asau. 1 4.09
BexTopbl
OnpepneneHue BeKTOPOB. bubnmoreka [JOK
3 PU3NUeCKUN U reOMeTPUUeCKUM 1 9.09 https://m.edsoo.ru/8a1433
CMBICJT BEKTOPOB 6¢
C
4 JIO’KeHUe U BbIUUTaHKe BeKTOPOB, 1 11.09
YMHO)KeHHe BeKTopa Ha Uuciio
Pa3znoxxenue BekTopa 1o ABym Bubmmorexa LIOK
5 PaTIo Ay 1 16.09 https://m.edsoo.ru/8a142d
HEeKOJI/TMHeapHbIM BEKTOpaM o
bubmoreka [JOK
6 KoopauHats! BeKTOpa. 1 18.09 https://m.edsoo.ru/8al42e
8a
CkasnsipHOe TIpOM3Be/leHre BeKTOPOB,
7 ero npyMeHeHue [iJi1 HaXOXJeHUs 1 23.09
JUTUH U YTJIOB
C )
3 KaJIIpHOe TIPOr3Be/ieHre BeKTOPOB 1 95.09
ero rMpUMeHeHHe J/is1 HaXOXIeHUs




OJIMH U yI/I0B

Pemienue 3amayu ¢ MOMOLLIBIO

bubmoreka LJOK

OKPY>KHOCTH U TIPSIMOM».

9 30.09 https://m.edsoo.ru/8a1430
BEKTOPOB
b0
Perienvie 3a1au ¢ MOMOLLIBIO Bubworexa LIOK
10 A ™ 2.10 https://m.edsoo.ru/8a142a
BEKTOPOB
c0
[TpriMeHeH1e BEKTOPOB IJisl PellieHust Bubmmorexa LIOK
11 P POB ATAP 7.10 https://m.edsoo.ru/8al42a
3afiau GU3MKU
c0
[lekapToBbI KOOP/IMHATHI TOUEK Ha Bubmorexa LIOK
12 P bA 9.10 https://m.edsoo.ru/8al42a
TJIOCKOCTH
c0
bubnmoreka [JOK
13 YpaBHeHue npsMon 14.10 https://m.edsoo.ru/8al42a
c0
bubmoreka [LJOK
14 YpaBHeHue nipsiMon 16.10 https://m.edsoo.ru/8al42c
3c
15 YpaBHeHVe OKPYKHOCTHU 21.10
KoopauHathbl TOuek nepeceveHust Bubmmorexa LIOK
16 PA P 23.10 https://m.eds00.ru/8a1439
OKPY>KHOCTH U TIPSIMO# 9a
Perienue 3azau 1o teme bubnuoreka LIOK
17 «[Ipocretiimue 3asaun B 6.11 https://m.edsoo.ru/8al43a
KOOpZMHATaX». b0
18 Perienue 3az1au 1o Teme «YpaBHeHHe 111 bubnuoreka LIOK

https://m.edsoo.ru/8a143d




Peluienue 3azau 1o teme «YpaBHeHHe

19 N 13.11
OKDY’>KHOCTH U TIPSIMO¥A».
bubmioteka LIOK
20 Konporai pabora Nel 1o Teme 18.11 https://m.edsi.ru/8a1440
«BekTopsl. MeToz KOOpAMHAT». 6o
CooTHolLIeHHs1 MeXXly CTOPOHaMH U yIJlaMH TpeyroJIbHHKa »
OnpeseneHre TPUTOHOMETPUUECKHX Bubmmorexa LIOK
21 . 20.11 https://m.edsoo.ru/8a1441
¢dynkuuii yrios ot 0° go 180° .
bubmoreka [JOK
22 dopmy/bl IpUBeIeHUS 25.11 https://m.edsoo.ru/8a1442
da
bubnmoreka [JOK
23 Teopema KOCUHYCOB 27.11 https://m.edsoo.ru/8a143f
06
bubnmoreka [JOK
24 Teopema KOCUHYCOB 2.12 https://m.edsoo.ru/8a1443
fc
bubmoreka LIOK
25 Teopema KOCMHYCOB 4.12 https://m.edsoo.ru/8a1445
78
bubmoreka [JOK
26 Teopema cUHYCOB 9.12 https://m.edsoo.ru/8a1447
a8
bubmoreka [JOK
27 Teopema CHYCOB 11.12 https://m.edsoo.ru/8a1449

60




bubmoreka [JOK
28 Teopema cHYyCOB 1 16.12 https://m.edsoo.ru/8al44a
8c
bubmoreka [JOK
29 PellieHrie Tpeyro/JbHUKOB 1 18.12 https://m.edsoo.ru/8a144d
52
30 Haxo’xaeHue [AJIMH CTOPOH U 1 93.12
BEJIMUMH YTJIOB TPEYroJbHUKOB
31 PerieHvie TpeyrojiHUKOB 1 25.12
bubnmoreka [JOK
32 PerieHue TpeyroibHUKOB 1 https://m.edsoo.ru/8a144f
be
bubmoreka [JOK
33 Pemenne TpeyroibHUKOB 1 https://m.edsoo.ru/8a1453
9c
[TpakTHyeckoe MpUMeHeHHe TeopeM Bubmorexa LIOK
34 1 https://m.edsoo.ru/8a1455
CUHYCOB Y KOCHHYCOB 0e
[TpakTHyeckoe MpUMeHeHHe TeopeM Bubmorexa [IOK
35 1 https://m.edsoo.ru/8al44c
CUHYCOB U KOCHHYCOB
3a
bubmoreka LIOK
36 Kowrpormsas pabora Ne 2 1io Teme 1 1 https://m.edS(])—}).ru/8a1458
"PellleHue TpeyroJLHUKOB" a
ITpaBWILHEIE MHOTOYTO/THUKH.
37 [TpaBUIbHBIE MHOTOYTOJIbHUKHY, 1
BBbIUMC/IEHUE UX 7IeMeHTOB
38 Yucno n. [ImHa OKpy>KHOCTH 1 bubmoreka LJOK




https://m.edsoo.ru/8al145b
08

39 Yucno n. InvuHa OKpy>KHOCTH
bubmoreka LJOK

40 [nvHa oyTv OKpY>KHOCTU https://m.edsoo.ru/8a145c
48

41 Pagnannas mepa yria
bubmoreka [JOK

42 [Tnowmaae Kpyra, ceKTopa, CerMeHTa https://m.edsoo.ru/8a1463
5a
bubmoreka [JOK

43 [Inowane Kpyra, ceKkropa, cerMeHTa https://m.edsoo.ru/8a1466
20

44 [1nomazae Kpyra, cekropa, cerMeHTa

45 ITonsiTHe 0 ABW>KEHWUH TIJIOCKOCTH

46 [TapanienbHBIN NIepeHOC, TOBOPOT
bubnmoreka [JOK

47 [TapanienbHbIN IEpeHOC, MOBOPOT https://m.edsoo.ru/8al46e
Oe
bubmoreka [JOK

48 [TapanienbHbIN MIepeHOC, TOBOPOT https://m.edsoo.ru/8a146f
da
bubmoreka [JOK

49 [TapanienbHBIN MIepeHOC, TOBOPOT https://m.edsoo.ru/8a1472
c8

[TpuMeHeHe ABW>XEeHUM TIPU Bubmmorexa LIOK
50 https://m.edsoo.ru/8a1471

peleHnur 3a4a4

4c




KontposbHast pabora Ne 3 1o Temam

51 "[IpaBWIbHBIE MHOIOYTOJ/IbHUKMN. 1
OKpyHOCTb. JIBIDKeHHs IVI0CKOCTH"
IMpeobpa3oBaHus IIOCKOCTH. [IBIDKEHUS
bubmoreka LJOK
52 [ToHsiTHE ABMKEHUS. 1 https://m.edsoo.ru/8a1471
4c
bubmoreka [JOK
53 [TapanienbHBIN IEPEHOCHO 1 https://m.edsoo.ru/8a1474
26
bubnmoreka [JOK
54 [ToHsiITHe CHUMMETpPUH. 1 https://m.edsoo.ru/8a1477
50
[TpuMeHeHe ABV>KEHUM K pelleHn0 Bubmorexa LIOK
55 1 https://m.edsoo.ru/8a1477
3a/au.
50
Pemnienue 3aziau 1o Teme: Bubmorexa TIOK
56 1 https://m.edsoo.ru/8al47c
«/IB>KEHHE» 82
IToBTOpeHue Kypca reomeTpuu 7 - 9
IToBTOpeHue, 00001IIeHME,
CI/ICTel\faTI/ISaL[I/IH 3HL§HHI?I. N3mepenue Bubnmorexa LIOK
57 1 https://m.edsoo.ru/8a147f
reoMeTpUUeCKUX BeJUUKH. 16
TpeyroysibHUKU -
[ToBTOpeHHne, 06001eHIe
CI/ICTel\faTI/Ba,L[I/IH 3HL2HHI?I. ’ Bubmmorexa LIOK
58 1 https://m.edsoo.ru/8a147f

[TapasnnenbHble ¥ NieprIeHAUKY/ISIPHbIE
NpsiMble

16




59

[ToBTOpeHMe, 060011eHNE,
cUCTeMaTr3alus 3HaHUM.
OKpy’>KHOCTb U KpYT.
['eomeTprueckye NOCTPOeHUS. YTJbl
B OKPY’>KHOCTHU

60

61

62

63

64

[ToBTOpeHMe, 060011eHNE,
cucTeMaTH3alys 3HaHWH. BrivcaHHbIe
1 OTMCaHHbIe OKPY>KHOCTH
MHOTOYTOJTbHUKOB

[ToBTOpeHMe, 060011eHNE,
cucTeMaTU3alvsl 3HaHUM. M3mepeHue
reoMeTpUUeCKUX BeJTMUHH.
TpeyroyibHUKU
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ITPOBEPSIEMBIE TPEEOBAHNA K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOY ITPOTPAMMEI

7 KJIIACC

Kopg,
TIPOBEPSIEMOT0
pesy/bTara

6

6.1

6.2

ITpoBepsieMbIe NPeMETHLIE PE3Y/ILTaThl OCBOEHHS OCHOBHOM
obpa3oBaTe/bHO¥ IMPOrpaMMBI OCHOBHOT'O 0011iero 06pa3oBaHus

['eometpus

Pacrio3HaBaTh M3yueHHble reoMeTpuyeckue (Uryphbl, OINpefensiTh UX
B3aMMHOE pacIriojio)keHue, H300pakaTb TreoMmeTpuueckue (GUrypHl,
BBIMO/IHATh UEPTeXXW IO YCJIOBUIO 3ajaud. V3MepsTb J/MHelHble U
YIJIOBble BeJIMUMHBL. PelllaTh 3a/jaud Ha BbIYKC/IEHHE [/IUH OTPe3KOB U

BeJIMYMH YTJIOB
Henats rpyOyt0 OLIEHKY JIMHEHHBIX M YTJIOBBIX BEJIMUMH MPEJMETOB B
peanbHOW JKWU3HW, pa3MepoB TIPUPOJHBIX O0BEKTOB. Pa3iuuaTh

pa3Mephbl ITUX 0OBEKTOB T10 TOPSAKY BeTAYMHbI

6.3

CTpouTh YepTeXXu K reOMeTpUUeCcKUM 3a/iauam

6.4

ITonb3oBaThCS MpHU3HAKaMKW PaBE€HCTBA TPE€YTrOJbHUKOB, HCII0/JIb30BdTh

TIPH3HAKW U CBOWCTBA paBHOOEAPEHHBIX TPEYroJIbHUKOB TIPH PEeIIeHUN

3azau

6.5

6.6

6.7

6.8

6.9

[TpoBoAUTL  JIOTUYECKHE  PacCy)KJAeHHsT C  UCIOJb30BaHUEM

reoMeTpuiYeCKux TeopemM

[Tonb3oBaThCs MpU3HaKaMu paBeHCTBa MPSIMOYTOTbHBIX
TPeyrolbHUKOB, CBOWCTBOM Me/IMaHbl, TMPOBEAEHHON K TUIOTEHY3e

MMpAMOYT'OJIbHOT'O TPeYIroJIbHHKA, B PEIIeHHWHW 'eOMETPHUYECKUX 3da4

OnpezensaTs napasie/slbHOCTb MPSIMBIX C TIOMOLIbIO YIJIOB, KOTOpbIe
obpasyer ¢ HumH cekyuias. OnpefensTh NapanielbHOCTb MPSIMBIX C
MOMOILIBK0 PABEHCTBA PAaCCTOSIHUW OT TOYEK OJHOW MpSIMOM 10 TOUeK
JIpyroy npsiMou

PeriaTh 3a/1auu Ha KjieT4yaToil Oymare

HpOBOAI/ITB BBIYHMC/IEHHWA W HaXOAWUTb UMC/JIOBBIE U 6y'KBEHHLIe
3HaueHud yIJIOB B reOMeTPUUYECKHUX 3a/jddaX C UCI10/Ib30BadHHUEM CYMMBbI

yrjioB  TpeyrojbHHUKOB u MHOI'0yroJibHUuKOB, CBOMCTB YI'JIOB,




O6pa3OBaHHI:>IX Mpyu T1iepeceyeHrr [BYX TIIdpa/l/IeJIbHBIX TMIPAMBIX

ceKkylieu. Pemmath npakTUyecKye 3a/laul Ha HAXOXeHue YIrioB

Briasets oHATHEM reOMeTPUUYECKOr0 MeCTa TOUYeK. Y MeThb OIpeesiiTh

6.10 OUCCeKTpUCY yIyila U CepefuHHBIA TepreHJUKY/IsIp K OTpe3Ky Kak
reoMeTpuuecKre MecTta TOYeK
dopMynMpoOBaTh OMpefe/ieHdss OKPY)KHOCTM U Kpyra, XOpAbl U
6.11 JlyaMeTpa OKpY)KHOCTH, TI0/Ib30BaTbCs WX CBONCTBaMHU. YMeTb
TPUMEHSTb 3T CBOMCTBA IMPU PeLLeHNH 3a1au
BrageTe TMOHSATHEM OINWCAHHOW OKOJI0O TPeYrojbHUKA OKPY>XHOCTH,
yMeTb HaxofuTb eé ueHTp. [lonb3oBaThCsi (pakTaMd O TOM, UTO
6.12 OMCCeKTPHUCHI YIJIOB TPEYTO/IbHUKA TIepeceKaroTcsl B OJHOU TOUKE, U O
TOM, 4YTO CepeJVHHble TeprneHAUKY/ISIpbl K CTOPOHAM TpeyrojbHUKa
repeceKaroTcsl B OAHOM TOUKe
Bnasets mMoHATHMEM KacaTelbHOW K OKPYXKHOCTH, I10/Ib30BaThCs
6.13 TeopeMOM O TeprneHJUKY/ISIPHOCTA  KacaTeJlbHOW W pajuyca,
TPOBEEHHOI0 K TOUKe KaCaHUs
614 [Tonb30BaTbCs MPOCTEMILIMMU TeOMeTPUYeCKUMU HepaBeHCTBaMU,
' MOHUMATh UX NPAKTUYeCKUH CMBICIT
615 [IpoBOAUTL OCHOBHBIE TeOMETpUUeCKHe TOCTPOeHUs] C TOMOILbIO
' LIUPKYJISl ¥ JINHEUKU
8 KJIACC
Kop .
ITpoBepsieMeble IpeAMeTHEIE pe3y/bTaTbl OCBOEHUS OCHOBHOM
TPOBEPFEMOTO o6pa3oBare/bHOM MPOrpaMMbI OCHOBHOT'O 001iero o6pa3oBaHust
pe3y/bTara
6 I'eomeTpus
61 Pacrio3HaBaTh OCHOBHBIE BH/bI YeTbIPDEXYTOJBHUKOB, WX 3JIEMEHTHI,
‘ M0J/1b30BaThCsl UX CBOMCTBAMU TPH PellleHUU reoMeTpUUecKrx 3aziau
6.2 [IpyMeHATb CBOMCTBA TOUKM T[epeceueHusi MeJuaH TpeyrojbHUKa
' (ueHTpa Macc) B pellleHUH 3a7a4d
Bragets TmioHsITUEM cpefiHeM JIMHUM TpPeyrojibHWKA U TpareLuu,
63 MPUMEHATb MX CBOWCTBA TIPU pELIeHWH TreoMeTpUYecKux 3ajad.

ITonb3oBaThbcsi TeopeMoii Paneca ¥ TeopeMoi O MPOMOPLMOHANTBHBIX

OTpe3KdX, IIPUMEHATb UX [JIA PeIIeHUA ITPAKTUYEeCKUX 3a/a4




6.4

6.5

[MpuMeHsITH TIPU3HAKWA T10/00Ms  TPEYroJIbHUKOB B pelleHuu

reoMeTpruyeCkKux 3aad4d

[MTonb3oBatbest Teopemoii [Tudaropa f/1s pelieHysi reOMeTPUUECKUX U
npakThyeckux 3azady. CTpouTh MaremMaTH4yecKyrHd MoJelb B
NPaKTUYeCKUX 3ajauyax, CaMOCTOSITE/IbHO JiefaTb YepTéxX U HaXOAUTb

COOTBETCTBYHOLIIHE JIMHBI

6.6

Bnasers MOHATHSMM CHHYyCa, KOCMHyCa M TaHIreHca OCTpOro yrja
NIPSIMOYTOJIBHOTO Tpeyro/ibHUKa. [10/1630BaThCsl STUMU MOHATUSAMU 7151

peneHus IPpAKTHYeCKUX 3a4a4

6.7

6.8

6.9

Bbruncsiate  (pa3muMuHbiMA - criocobamMu) IUIOLIAb TPeYrojbHUKa |
TUIOL[A/I]i  MHOTOYTOJIbHBIX GUryp (Mosb3ysich, TI7e HeoOXoAuMo,
KaJbKy/aTopoM). [IpuMeHsITb MOMy4YeHHble YMeHUsI B MPaKTHYeCKUX

3ajjauax

BnazieTb NOHATUAMM BIMCAHHOIO Y LIEHTPaJbHOIO YIJIa, UCII0/Ib30BaTh
TeopeMbl O BIIMCAHHBIX yT/aX, YIJax MeXJy XOpAaMu (CeKyLUMH) U
yrie MeXJAy KacaTebHOH W XOpJOW IpU pellleHUH reoMeTpUYecKUx
3a/a4

BnageTp mnoOHATHEM ONMUCAHHOTO YeTHIPEXYrObHUKA, IPUMEHSTH

CBOCTBA OMMCAHHOI'0 YeThIPEXYTrO/IbHUKA TIPU pellieHrH 3aZau

6.10

HpI/IMEHHTb MoJTy4€HHbIe 3HdHHWA Ha  IIPAKTHKeE - CTPOUTH
MaTeMaTu4YeCKHe Mozead AJid 3da44d4 peaﬂLHOﬁ JKU3HHU W TIPOBOJHWTDH
COOTBETCTBYIOLIIME  BBIYMC/IEHHWA C T[IPUMEHEHHUEM HO,E[O6I/IH n

TPUTOHOMETpPUH (TTO/Tb3YSICh, I/le HE0OXOIUMO, Ka/IbKY/IATOPOM)

9 KJIACC

Kop
TpOBEPSIEMOro
pe3y/abTara

6

ITpoBepsieMbI€ MPeAMETHBIE Pe3y/IbTaThl OCBOEHHS OCHOBHOM
o6pa3oBare/bHO MPOrpaMMbI OCHOBHOT'O 001{ero 0o6pa3oBaHus

['eomeTpus

6.1

3HaTh TPUrOHOMeTpUYeckKue (QYHKLMU OCTPBIX YIJIOB, HAXOAWUTbH C MX
TIOMOLL[bI0  pa3/IMyHble 3/IeMEeHTbl TMPSMOYTOJILHOTO TpeyrojibHUKa
(«perieHre MPSIMOYTOJIBHBIX TPEYT0JIbHUKOB»). HaxoauTh (C MoMoILbio

KaJ'IbeJ'ISITOpa) AJIUHBI U YTJIbI OJ14 HeTab/IMUHBIX 3HaYeHUH




6.2

6.3

6.4

6.5

6.6

6.7

6.8

[Tonb3o0BatbCs dbopmynamu TpUBe/JeHUs u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKJECTBOM [JIi HaxO)XKAEeHHs COOTHOLLEHUM

MeXAy TPUrOHOMETPHUYECKHMMH BeJIMUMHAMHA

Wcnonb30BaTh TeopeMbl CUHYCOB M KOCUHYCOB JJii HaxOXK[eHUs
Pa3/IMUHbIX 3/IEMEHTOB TPEYro/ibHUKA («pelleHue TPeyroIbHUKOBY),

IMMPUMEHSATH UX IIPpH pellleHWH reOMeTPpHUYeCKUX 3aa4d

Bnageth moHSTUSMU Tipeobpa3oBaHuMsi T10/j00Ms, COOTBETCTBEHHBIX
3/IeMeHTOB MOA00HbIX ¢uryp. Ilonb3oBarbcsi CBOWMCTBaAMU T0J00Hs
TIPOM3BOJIbHBIX (PUTYP, YMeTb BBIUMC/ATH AJIMHBI U HAaXO[UTh YTJIbl Y
noj00HbIX ¢uryp. IIpuMeHSTH CBOWCTBA MOZOOMS B TIPAKTUUYECKUX
3afjauaX. YMeTb TIDUBOJWTH TpUMepbl TOAO0HBIX (uryp B
OKpY>KarollleM Mupe

[Tonb30BaThCcs TeopeMaMd O TPOU3BEJEHUM OTPE3KOB XOpA, O

TIPOKM3Be/IeHHMH OTPEe3KOB CEKYILMX, O KBaJpaTe KacaTeJbHON

[Tonb3oBaTbCcs  BeKTOpaMH, I[IOHMMAaTb WX TeOMeTPUYeCKUd |
(ur3nuecKuii CMBIC/I, TPUMEHSITb UX B peIlIeHWHd TeOMeTPUYeCKUX U
¢dusnueckux 3azau. [IpUMeHsTH cKansipHOe MpPOU3BeZieHHe BEKTOPOB

J1s1 HAXOXKJeHUs1 JIVH U yTJI0B

[Tosib30BaThCs METO/OM KOODJWHAT Ha TJIOCKOCTH, TPUMEHSITh ero B

pelieHr reOMeTpUUeCKHUX U IIPAKTUYECKHUX 3d/a4d

Bnasetb  MOHATUAMH  NPaBUBHOTO  MHOTOYTOJIbHMKA,  JIJTMHBI
OKPY>KHOCTH, [JJIUHbI [yTM OKPY)XHOCTM U paJilMaHHOM Mephbl yria,
yMeTb BBIUHUC/IATH IUIOIIAAL Kpyra U ero uvacred. [IpumeHATbH

MOoJIiy4eHHbIe YMEHHUSA B TIPAKTUYECKUX 3aJd4dX

6.9

HaxoiuTh OCH WU LIeHTPbl CUMMeTPUM (PUTyp, TPUMEHSITh JBH)KEHUS

IIJIOCKOCTH B HpOCTEﬁU.IHX Cnydasax

6.10

[IpuMeHATb TOJNydYeHHble 3HaHUS Ha TIpakKTUKe —  CTPOUTh
MaTemMaThueckKhe MoJenu A/ 3a/ay peasbHOM >XU3HHW U TPOBOJUTH
COOTBETCTBYIOIIE BBIUMC/IEHWS C TIPUMEHeHWeM I1ofo0us U
TPUTOHOMETPUYEeCKUX (QYHKOMKA  (TOMb3ysich, Tr7e HeoOXogumo,

KaJIbKYJ/IITOPOM)




[TPOBEPSIEMBIE 3JIEMEHTHBI COOEP>XKAHUA

7 KITACC
Kog ITpoBepsieMbIi 3/7IEMEHT CO/IePKaHUs
6 ['eomeTpust
HauanbHble noHaTUs reomerpud. Touka, rpsMas, OTpe3oK, Jy4. YToJ. Bujpl
6.1 yr0B. BepTukanbHble W CMeXHble VyIJbl. buccektpuca yria. JloMmaHas,
MHOI'Oyro/ibHUK. [lapasie/lbHOCTb U NepreHAUKY/IIpHOCTD NIPAMBIX
6. CummerpuuHble  ¢urypel. OCHOBHbIE CBOMCTBAa OCEBOM CHMMETPHM.
' [IpuMepsbl CUMMeTpUH B OKPY>KarollleM MUpe
63 OcCHOBHbIE TIOCTPOEHHUSI C TIOMOIIBIO LUPKY/ISl W JMHENKU. TpeyroybHUK.
' BricoTa, MefuaHa, GMCCeKTprCa, X CBOMCTBA
64 PaBHOOeZpeHHBIW ¥ PAaBHOCTODOHHWN  TpeyrojbHUKWA. HepaBeHCTBO
' TpeyroJibHUKa
65 CeoiicTBa ¥ TIPpU3HAKH pPABHOOEJPEHHOr0 TpeyrojbHWKa. [Ipu3HaKU
' paBeHCTBa TPeyroJbHUKOB
66 CBolicTBa Y MPU3HAKU Mapajie/bHbIX NpsMbIX. CyMMa yrjiOB TPeyrobHUKA.
' BHelllHKe yrIJIbl TPeyTrO/IbHUKA
[TpssmoyronbHbIM  TpeyroabHUK. CBOWCTBO Me[uaHbl MPSMOYTOJBLHOTO
6.7 TPEYro/JibHUKa, TPOBEJEHHOM K rurnoreHy3e. IIpusHaku paBeHCTBa
' MPSIMOYTO/TIbHBIX TPeYrOo/IbHUKOB. [IpSIMOYro/IbHBIN TPEYroabHUK C YI7I0M B
30°
HepaBeHcTBa B reomeTpuu: HEpPaBeHCTBO TPEYrOJbHUKA, HEPaBeHCTBO O
6.8 JUIMHe JIOMaHoW, Teopema O OosblieM yrie U 0Oojblleil  CTOpoHe
TpeyroyibHUKa. [lepneHuKyisap ¥ HakJIOHHast
69 'eomeTprueckoe MecTto TOueK. buccekrpuca yrna W CcepeAVHHBIN
' TepreHUKYJIsp K OTpe3Ky Kak reoMeTpryecKre Mecra Touek
OKpy)KHOCTb M Kpyr, XOpAa M JuaMmeTp, UX CBoicTBa. B3zammHoe
6.10 pacriosiokeHue OKPY)XHOCTM M mpsMou. KacatenbHasgs M cekyuas K
OKPY>KHOCTHU
611 OKpy>XHOCTb, BIKMCAHHAas B yro/j. BrmucaHHasg M OMUWCaHHAas OKPY>KHOCTH

TpeyrojbHUKa




8 KJTACC

Kopg, ITpoBepsieMbIii 3/7IEMEHT COJeprKaHUs

6 ['eomeTpust

6.1 YeTblpéxyrosbHUKM. [1apasiiesiorpamMm, ero rnpru3Haky U CBOMCTBA

6.2 [TpsiMoyTo/bHUK, poMO, KBaJpaT, MX IIPU3HAKW U CBOMCTBA

63 Tpamnerusi, paBHOOOKast Tparieliyisi, eé CBOMCTBA U MpuU3HaKu. [IpsimoyronbHas
' TparneLus

64 Metop, yaBoeHusi meguanbl. LlenTpanbHas cumMmetrpus. Teopema daseca u
. TeopeMa O IIPONOPLIMOHA/IbHBIX OTPe3Kax

6.5 CpefHye TMHUM TPeyrobHYKa U TparneLuu. [leHTp Macc TpeyrojibHUKa

66 [Togobue TpeyrosbHUKOB, KO3 ¢urmeHt moaobus. Ilpu3Haku mogobus
. TPeyro/jibHUKOB. [IprMeHeHMe TI000usI TIPY pellieHNH TIPAaKTUYeCKUX 3a/1au
6.7 dopmysibl A7 TUIOMIAAW  TPEYrojibHWKa, TiapajjiesiorpamMma, pomba u
' TpaneLuu

63 CpolicTBa muowiazeil reomerpuueckux @uryp. OTHOIIeHUWe TUIOIIAel
. MoJ00HBIX (uryp

69 Bbruvcnenue miiojaZiel TpeyroJbHUKOB U MHOTOYTOJIbBHUKOB Ha KJ/1eT4aToun
' Oymare

6.10 Teopema IIudaropa. IlpumeHeHue Teopembl I[ludaropa mnpu peleHUN
' MpaKTUYeCKUX 3a7au

CuHyC, KOCHHYC, TaHTe€HC OCTpPOro yria MpsSIMOYrOJIbHOTO Tpeyro/bHUKA.
6.11 OcHOBHOe  TpPUTOHOMETpPUYEeCKOe  TOXZAEeCTBO.  TpuroHomeTpuyeckue
¢yskum yrios B 30°, 45° u 60°

6.10 BrivcaHHble U LleHTpa/ibHble YIJIbI, YIOJl MeX/Jy KacaTeJbHOM M XOpZOM.
' Yrbl Mexay XopAamu U CeKyIIUMHA

6.13 BricanHble ¥ OnMcaHHbIe YeThIPEXYTOIbHUKU

6.14 B3aumHoe pacriosniokeHre [ByX OKpyXHOcTel. KacaHue oKpy>XHOCTeM.

9 KJIACC

OO0mme KacaTesbHbIE K IBYM OKPY)KHOCTSIM




Kog ITpoBepsieMbIii 37IEMEHT COZepyKaHMs
6 I'eometpus
61 Cunyc, KocuHyc, TanreHc yrjoB ot 0 go 180°. OCHOBHOe TPUrOHOMEeTpUYeCKoe
' TOX/eCTBO. POPMY/Ibl IIPUBE/|€HHUS
Pewrenne Tpeyro/sbHUKOB. TeopemMa KOCMHYCOB U TeopemMa CHHYCOB. PerneHue
6.2 MPaKTUYeCKUX 3a37lad C MCIO0/Ib30BaHWEM TeopeMbl KOCHUHYCOB W TeOopeMbl
CHUHYCOB
6.3 ITpeobpa3oBanue mog06us. [Tomo0ve COOTBETCTBEHHBIX 3/IEMEHTOB
64 Teopema 0 NMpou3BeeHUU OTPE3KOB XOPJ, TeOpPeMbI O NPOU3BEIeHUN OTPe3KOB
' CeKyl1X, TeopeMa O KBaJipaTe KacaTe/JbHOU
Bektop, pgmuHa @ (MoAy/nb)  BeKTOpa, — COHarpaB/ieHHble  BEKTOPbI,
65 MPOTMBOMNOJIOJKHO  HampaB/ieHHble BEKTOpbl, KOJIJIMHEAPHOCTb BEKTOPOB,
' PaBeHCTBO BEKTOPOB, Orepalyy Haj, BeKTopaMu. Pa3ioxeHue BeKTopa 10 JByM
HEeKOJ/IMHeapHbIM BEKTOpam
66 Kooppunatse! BekTopa. CkansipHOe Mpou3BeZileHUe BeKTOPOB, IIPUMeHeHre s
' HaxO0>X/JleHUs [I/TIUH U YIJIOB
[exapToBbl KOOpAMHAThl Ha MJIOCKOCTU. Y PaBHEHUS MPSMON U OKPY)KHOCTU B
6.7 KOOpJMHAaTax, repeceuyeHre OKPY)KHOCTeU U MpsMbIX. MeTos KOOpJuHAT U ero
TpUMeHeHue
6.8 IIpaBUIBbHBIE MHOTOYTOJIBHUKU
69 HnuHa okpyxHocTH. ['pasycHast ¥ pafriaHHasi Mepa yrJia, BbIlYMC/IeHUe [IJTIUH AyTr
' OKDY’>KHOCTeM
6.10 [Inomaae Kpyra, cekropa, cermeHTa
611 [Br>keHUs] TIJIOCKOCTU W BHYTPeHHUE CUMMeTpuu (uryp (3/1eMeHTapHble

nipezicTaBsienyst). [lapaienbHeiii mepeHoc. TToBopot




I[TPOBEPSIEMBIE HA OI'S I1IO MATEMATUKE TPEBOBAHUA K PE3YJIbBTATAM
OCBOEHNA OCHOBHOM OFPA30OBATEJILHOWV ITPOI'PAMMEI OCHOBHOT'O OEBIIETO
OBPA3OBAHUSA

Kog ITpoBepsieMbIe TPeOOBaHKS K MPeMETHBIM Pe3y/IbTaTaM OCBOEHHUS
TIPOBEPSIEMOTO OCHOBHO¥} 00pa30BaTe/IbHO# NPOrpaMMbI OCHOBHOT'O 00IIiero
TpeboBaHMs obpazoBaHus Ha ocHoBe @I'OC

YMeHue ornepupoBaTb TOHATHUSMU: MHOXECTBO, IIOJMHOXXeCTBO,
orepaLyy HaJ, MHOXKeCTBAMU; YMeHHe OMeprupoBaTh MOHATUSIMU: rpad,
CBSI3HBIA Tpad, ZepeBo, LMK/, NPUMEHATb MX TpPH pelleHuH 3ajay;
yMeHHe MCIO0/b30BaTh rpaduueckoe Ipe/CTaBIeHUe MHOXXECTB [JIs1
OMMCaHUsl peaslbHbIX TPOLIeCCOB U SIBJIEHUM, NPU pelleHud 3ajay M3

JPYrUX yueOHBIX IpeMeTOB

YMeHue orepupoBaTh MOHATUSMU: OfpejiesieHre, akChoMa, Teopema,
Jl0Ka3aTenbCTBO; yMeHWe pacrlo3HaBaTb MCTUHHbIE U JIOKHBIE
BbICKa3bIBaHUs, TPUBOAUTHL TIPUMEPbl U KOHTPIIPUMEpPHI, CTPOUTH

BBICKA3bIBdHHWA M OTPULaHHUA BBICKa3bIBaHUI

YMeHue orepupoBaTh TMOHSATUSIMU: HaTypaJbHOE YMC/I0, TPOCTOe U
COCTaBHOE UM(JIO, [JeIUMOCTb HaTypaJbHbIX YWCes, [PU3HaKU
JIeTUMOCTH, 1ieJoe YHMC/I0, MOAY/b uucjia, OObIKHOBEHHasl /po0b U
JecsiTUuHasi 1po0Ob, CTAaHJAPTHBIA BWJ, YKMC/Ia, PALMOHA/TBHOE YHCIIO,
3 VppalLyoHaJbHOe YKC/I0, apyudMeTHUYecKuii KBaZpaTHbIM KOpDEHb;
yMeHue  BBIMOJHATb JeWCTBUS C UMCJIaMM, CpaBHUBaThb W
yopsiiouMBaTh UWC/Ia, TNPeACTaBAATb 4YKMC/Ia HAa KOOPAWHATHOM
NpsIMOM, OKDPYIVIATH UWCJ/a; YMeHWe [eflaTb TPUKUAKY U OLIeHKY

pe3y/ibTaTa BBIUMCIeHUI

YMeHue orepupoBaTh IOHATHUSMU: CTeleHb C Lie/bIM IIOKasareseM,
aprdMeTHUeCKUil KBaZipaTHbIM KOpeHb, MHOTOUY/IeH, airebpadueckas
Apo0b, TOX/ECTBO; 3HAKOMCTBO C KOpPHEM HAaTypajJbHOM CTerneHu
Oosibllle eVHULIBI; yMeHHe BBITIOJIHATL pacuéThl 10 (opmysam,
npeoOpa3oBaHusi  1ie/bIX, /IPOOHO-PAl[MOHA/BHBIX BBIPAKEHUHA |
BbID&KEHUM C KOPHSIMU, pa3/0KeHWe MHOrou/JeHa Ha MHOXXWTeNH, B
TOM 4YHCAe C MCIonb30BaHueM (OpMyJ pasHOCTH KBaJpaToB U

KBaJpdTa CYMMbI U Pa3HOCTHU

5 YMeHue OreprupoBaTh IMOHATHUAMMA: YHUC/JIOBOE€ DABEHCTBO, YpPaBHEHUE C




OJHOM TlepeMeHHOM, UYHCI0BOe HepaBeHCTBO, HepaBeHCTBO C
NepeMeHHOM; yMeHHWe pellaTh JIMHelHble W KBaJpaTHble YpaBHEHMs,
ApoOHO-palliOHabHble ypaBHEHUs] C OJHOM IepeMeHHOH, CHCTeMbl
[BYX JIMHEWHBbIX ypaBHEHWH, JIMHeMHble HepaBeHCTBA U UX CUCTEMBI,
KBajlpaTHble U ApOOHO-pallMOHaNbHble HepaBeHCTBA C  OZHOU
NepeMeHHOM, B TOM UKC/ie [P pellleHnH 3a/ja4 U3 Jpyrux rnpeiMeToB U
NpaKTUYeCKUX 3a/lay; yMeHHe UCI0/b30BaTh KOOPAUHATHYIO MPSIMYIO U
KOODJMHATHYI0 TIJIOCKOCTh /i1 M300pa’keHusl PeIIeHWi ypaBHEHUH,

HEpaBeHCTB U CUCTEM

YMeHue orepyupoBaTh MOHATUAMU: QYHKLMS, TpadUK (YHKIUU, HYIU
(yHKLMH, IPOMEXKYTKH 3HaKOMOCTOSIHCTBA, TPOMEXKYTKHU BO3pacTaHus,
yObIBaHUsA, HauOo/blllee U HauMeHbIlee 3HaueHWs (QYHKIUK; yMeHHe
OTepyupoBaTh TOHSTUSMU: TpsiMasi TPOMNOPLIMOHAIBHOCTh, JUHEeHHast
GbyHKUMsA, KBafpaTHUuHasi (yHKLMs, oOpaTHasi IMPOIOPIMOHATBHOCTS,
napabosia, rwurepbona; ymeHWe CTpouTh Tpaduku  HYHKLUH,
WCTIOMb30BaTh TpaduKy [Jis OmpeJe/ieHrs] CBOWCTB TIPOLIECCOB U
3aBUCUMOCTeH, /IS pellleHust 3a/jau U3 JPYrux y4eOHbIX TIPeIMETOB U

peasibHOM >KU3HU; yMeHHe BbIpakaTh (hOPMYy/IaMU 3aBUCUMOCTH MEXIY

BeJIMUYMHAMU
YMmenue ornepupoBaTh TOHSITUSIMU: MOC/Ie/I0BaTe/IbHOCT,
apudmetrrueckass W reoMeTpuueckas  TpOTPeccUd;  yMeHHe

VICTI0/Ib30BaTh CBOMCTBA IOC/e0BaTebHOCTEN, (POPMYJIbI CYMMBI U
obiero usieHa Mpu pellieHWH 3afilady, B TOM YKC/e 3ajau U3 JPyrux

yueOHBIX TIPeJIMETOB 1 PeaslbHOM YKU3HU

YMeHue pemiath 3a7lauM pasHbIX THIIOB (B TOM YHC/e Ha IPOLIEHTHI,
JIO/TA ¥ YaCTH, JBWKeHre, paboTy, LIeHy TOBapOB U CTOMMOCTh MOKYTIOK
W YCIyr, Hajord, 3afladyd W3 o0jacTv yrpaB/ieHWs JIMUHBIMA U
ceMelHbIMM (pMHAHCAMU); yMEHHe COCTaBJ/ISITh BbIpaXKeHUs], ypaBHEHMUS,
HepaBeHCTBA WM CHUCTeMbl II0 YCJOBMIO 3a/aud, MCC/Ie0BaTh
TIOJIly4yeHHOe pellieHWe U OLeHWBATh IPaBJoIo00HOCTb TMOMYYeHHBIX

pe3y/bTaToB

YMeHue ornepupoBaTh MOHATUAMU: (GUrypa, TOUKa, OTPe30K, MpsiMas,
Jyd4, JIOMaHasi, yroj, MHOTOYTOJIbHUK, TPeYTOJIbHUK, PaBHOOepeHHbIN
Y DPaBHOCTOPOHHUM TpPEYroJbHUKH, TPSIMOYTOJIbHBIA TPeyro/bHUK,

Me/liaHa, OMCCeKTpUca M BBICOTA TPEYrObHHKA, UeThIPEXYrobHUK,




napasiesiorpaMM, pom0, TIpSMOYTOJIbHUK, KBajpaT, TparieLus;
OKDY>KHOCTh, KpYT, KacaTe/ibHasi; 3HAKOMCTBO C TMPOCTPaHCTBEHHBIMU
¢urypamu; ymeHue peliaTb 3a/laud, B TOM YKC/e U3 TOBCEJHEBHOM
JKU3HH, Ha HaXOXKJeHWe TeOMeTPUUECKHUX BeIMUMH C TPUMEHEeHWeM

W3y4eHHBIX CBOMCTB (PUTyp U (PakTOB

10

YMeHue onepupoBaTh MOHSATUSIMU: DPAaBEHCTBO (UIYp, paBEHCTBO
TPEeYro/IbHUKOB; Tapajjle/IbHOCTh W TeplneHAUKY/ISIPHOCTh IPSIMBIX,
yron Mexay TMpsIMbIMU, TepreHAUKY/sip, HaK/IOHHas, IPOeKLus,
nogobue ¢uryp, mofobHbIe TPeyroJbHUKHA, CHMMETPHSI OTHOCUTE/TEHO
TOUKM U TPSIMOM; yMeHHe paclio3HaBaTh PaBEHCTBO, CUMMETPHIO U
nogobve ¢uryp, mapauiesibHOCTb M TePIeHJUKY/ISIPHOCTb TIPSIMBIX B

OKpY’KaroIeM MUpe

11

YMeHve onepupoBaTh MOHATUAMU: [J/IMHA, PAacCTOSIHUE, YIoJ
(BelMuMHA yrya, CMHYC U KOCHHYC yI/a TpPeyroJIbHHKA), IIOLa/ib;
yMeHHe OLleHHBaThb pa3Mepbl NpeIMETOB U 0OBEKTOB B OKPY)KaroleM
MHUpe; yMeHHe TIpUMeHsTb (OpMy/bl TepuMeTpa U  IUIOLIAU
MHOTOYTOJIbHUKOB, [JIMHBl OKPYKHOCTM M IIIOL{aAX Kpyra, obbema
NIPSIMOYTOJILHOTO Tapasuiesieuefia; yMeHue IPUMEHSITb IPU3HAaKU
paBeHCTBa TPEYTrOJIbHUKOB, TEOpeMY O CyMMe VIJIOB TPeyroJIbHHKa,
TeopeMy Iludaropa, TpuUroHOMeTpuuecKWe COOTHOLIEHUs  JJist

BBIUMCJ/IEHUS [IJTMH, PACCTOSIHUM, TIIOMIa el

12

YMeHve wu300paxaTb IUIOCKWe (UTyppl W WX KOMOWHALWH,
TIPOCTPAHCTBEHHbIE (UT'YPBl OT PYKH, C TIOMOIIbIO UEepPTEKHBIX
WHCTPYMEHTOB M 3JIEKTPOHHBIX CpEJACTB 10 TEKCTOBOMY WU

CHUMBOJIBHOMY OITMCAHWIO

13

14

YMeHue  onepupoBaTh  IOHATUSIMM:  TMPSIMOYroJibHas — cUCTeMa
KOOp/IMHAT;  KOOpJWHAThl TOUKH, BEKTOpP, CyMMa BeKTOPOB,
TIpOM3BeZieHre BeKTOpa Ha UMCJI0, CKa/IIPHOe TIPOU3BefieHre BeKTOPOB;
yMeHHe HCII0/Ib30BaTb BEKTOPbl M KOODJWHATHI [/l TIpeJCTaB/IeHUs
JAHHbIX W pelIeHus] 3aJau, B TOM YWUCIe W3 JPYTruX YyueOHBIX

MnpeaMeToB U peanLHof/i JKHU3HHU

YMeHue orepupoBaTh TOHATHSMHU: CTOJIOMKOBbIE U  KDYrOBble
avarpamMMel,  TaOmuIpl,  cpegHee  apudMeTHUecKoe,  MeZMaHa,
Hauborblilee M HavMeHblllee 3HAueHWs, pasMax YWCIOBOro Habopa;

yMeHWe  U3B/leKaTh, HWHTEPIIPeTHPOBaTh W  IpeoOpa3oBbIBaTh




15

16

vHpOpMaLMIo, Tpe/CTaBJeHHYl0 B Tab/ivijax ¥ Ha /Judarpammax,
OTPa’Kalolllyl0 CBOMCTBA M XapaKTePUCTUKU peasibHbIX TPOLIeCCOB U
SIBIEHUIM; yMeHue pacro3HaBaTb HW3MEHUMBble BeJMYMHBI B
OKpY’KatollleM MUpe

YMeHHe OrnepupoBaTh MOHATUSIMU: CAy4YalHBIM OMbIT (C/Iy4aliHBIA
SKCIIEPUMEHT), 3/ieMeHTapHoe CoObIThe (3/IeMeHTapHBIM  HCXO[)
CJIyYallHOTO OIbITa, C/ydyaliHOe COOBbITHE, BEpPOSITHOCTb COOBITHS;
yMeHHe HaxOJUTb BePOSITHOCTH CIydaliHBbIX COOBITUH B OMBITaX C
PaBHOBO3MO)XHBIMM 3/IeMEHTapHBIMU COOBITHUSIMM; YMEHHWe pellaTh
3aJlaud METOZIOM OpraHW30BaHHOTO Tiepebopa M C HCMO/b30BaHHWEM
TpaBWIa yMHOXeHUs; yMeHHe OlLIeHWBaTh BEpPOSTHOCTH peabHbIX
COOBITHI W sIBJIEHWM, TTOHUMAaTh POJib MPAKTUYECKU AOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUM B OKPY)KAIOL[EM MHpe M B JKU3HH;
3HAaKOMCTBO C TIOHSITUEM HE3aBUCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OO/IBIIKMX YMCET U ero POJIBIO B MdCCOBBIX ABJIEHUAX

YMeHHe BbIOMpaTh TMOAXOASIMIMN W3YUEHHBIA MeTO[ AJIsl pelleHust
33/jauy, TMPUBOJAUTH TPUMEpPbl MaTeMaTHYeCKHUX 3aKOHOMEpPHOCTel B
NIpPUPOJie Y XKU3HU, paclio3HaBaTh IPOsIBJIEHHE 3aKOHOB MaTeMaTUKU B
VCKYCCTBe, OMUCHIBaTh OTZAe/bHble  BbIJAOL[MECS]  pe3yJ/bTarThl,
MOJIyUeHHble B XOZle pa3BUTHs MaTeMaTMKU KaK HayKu, NPUBOJUTH
NpUMephbl MaTeMaTUUeCKUX OTKPLITUM U WX aBTOPOB B OTeUeCTBEHHOU

Y BCEMUPHOM UCTOPUU




ITEPEYEHB 3JIEMEHTOB COAEPXAHNS, ITPOBEPAEMBIX HA OI'3 ITO

MATEMATHUKE
Koz ITpoBepsieMbIii 371EMEHT CO/[epKaHUs

1 Uucia ¥ BBIYUCTIeHUS

1.1 HarypasnbHsble u 1jesble unciia. [IpyU3Haky Je/IMMOCTH LieJIbIX Yrces

- OOBIKHOBEHHBIE M JIeCATHYHBIE  ApOOM, TMPOLeHTh, OecKOHeUHbIe
' repruoAuYecKre 1pobu

3 PanvonaneHbple uncna. ApudmeThueckye onepalydyd C palyOHaJbHbIMU
' YyKrcaaMu

4 HeticTBuTe/ibHble yKc/ia. ApudMeTHUecKre oreparjuu C JAeUCTBUTebHbIMU
' YyKcaaMu

L5 [TpubnvkéHHbIe BBIUMC/IEHUS, TIPaBU/a OKDPYTJIeHUs, TIPUKWAKA U OLleHKa
' pe3yJibTaTa BbIUMC/IeHUN

2 Anrebpanueckue BbIpayKeHUsI

2.1 BykBeHHbIe BbIpa>keHUs (BbIpaXKeHUsI C iepeMeHHbIMH )

55 CreneHb c 1jenbIM MNoka3aTesieM. CTereHb C palMOHANbHBIM TOKa3aTesieM.
. CBoOWCTBa CTeneHU

2.3 MHorouseHsl

2.4 Anrebpanueckast JpoOb

”c ApudpmeTnueckuii  KOpeHb  HaTypajJbHOW  CTerneHU. [leHCTBUS  C
. aprdMeTHUeCKUMU KOPDHSIMU HaTypa/lbHOU CTereHn

3 YpaBHeHus1 U HepaBeHCTBa

- Lenbie u ApoOHO-palMoHanbHble ypaBHeHUs. CHCTEMbl W COBOKYITHOCTU
' ypaBHEHUM

- Lenbie 1 apobOHO-palioHanbHBIE HepaBeHCTBA. CHUCTEMbI U COBOKYITHOCTU
' HepaBeHCTB

3.3 PerieHue TekCTOBBIX 3a/a4u

4 YuicioBble MOC/Iej0BaTeIbHOCTH

4.1 [TocnenoBaTeIbHOCTH, CITOCOOBI 3a/IaHUS TIOC/IeZI0BATE/TbHOCTEH

4.2 Apudmernueckasi U TeomeTpuueckas rporpeccud. Popmyna CI0XKHBIX




TIPOLIEHTOB
5 DyHKLIUU
@OyHKIMA, crnocobbl 3a7aHus  QyHKIMH. [padwk dyHkiyuu. O6macTh
ornpejieieHUsT W MHOXECTBO 3HaueHUW (QyHkuu. Hymu  dyHKImM.
5.1. [TpomMeXXyTKu 3HAKOIIOCTOSIHCTBA. [IpOMeXXyTKH MOHOTOHHOCTHM (DYHKIIWH.
MakcrmMymbl 1 MUHUMYMBI (GyHKIUHA. Hanbornbiiee 1 HaMeHblilee 3HaUeHue
(GYHKLMY Ha IPOMEXKYTKe
6 KooppuHaTs! Ha PSAMOU U TIJIOCKOCTH
6.1 KooppgvHatHas nipsimast
6.2 [JlexapToBbI KOOpZIMHATHI Ha TJIOCKOCTH
7 I'eometpus
7.1 I'eomeTpuueckre GUTrypbl ¥ UX CBOMCTBA
7.2 TpeyrosbHUK
7.3 MHOroyrosbHUKA
7.4 OKpY>KHOCTb U KPYyT
7.5 W3mepeHue reomeTpuyeCcKrx BeJIMYUH
7.6 BekTopsl Ha T/1I0CKOCTH
8 BeposTHOCTB ¥ cTaTUCTHKA
8.1 OrnuvcarenbHast CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 KombunaTopuka
8.4 MHoecTBa
8.5 I'padbr

CUCTEMA OLHEHKHA JOCTUXEHHUA OBYYAIOIIINUMHUCA

INVIAHUPYEMBIX PE3YJIBTATOB OCBOEHUS OBPA3OBATEJIBHBIX
ITPOI'PAMM HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUAA

OreHka JOCTHKEHUS TUTAHUPYEMBIX PE3YJIbTATOB OCYIIECTBISIETCS B COOTBETCTBHH C
WH(POPMAIIMOHHO-METOIMYECKUM TMHCHMOM 00 OCOOCHHOCTSX TMPENoJaBaHus  y4eOHOro
npenmera «Matematuka» B 2025/2026 YHEBHOM I'OJlY https://edsoo.ru/mr-matematika/
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