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I[TOACHUTEJIBHAA 3AITNCKA

Pabouasi mporpaMMa MO TeoMeTpuM Jjisg OOyuaroluxcs C 3aJep)KKoi
TICUXWYEeCKOTo pa3BuTus (masee - 3[1P) Ha ypoBHe 0CHOBHOTO 00111eTo 06pa3oBaHus
cocTaBfieHa Ha ocHOBe ®ejepasbHOTO TOCYAAPCTBEHHOTO 00Opa3oBaTebHOTO
CTaHZapTa OCHOBHOTrO 0611iero obpa3zoBanus (I1prka3 MuHMCTepCTBa MPOCBeIIeHus
Poccurickonn  ®epepatmn ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunuctepctBoM toctuiiuu Poccuiickor @epepaiiuu 05.07.2021 r., per. HoMep -
64101) (mamee - ®I'OC O00), PeaepanbHOl aZjaNITUPOBAHHOK 00pa30BaTebHOM
TPOrpaMMbI OCHOBHOT'O 00I1Iero 00pa3oBaHus AJ1s1 00YUarOIUXCsl C OrpaHUYeHHBIMU
BO3MOXXHOCTSIMHU 3710POBbsI (YTBep>K/eHa MPHUKa30M MUHHCTePCTBA TIPOCBEIeHMUs
Poccuiickoii ®epepaiu oT 24 Hos06ps 2022 r. Ne 1025), asanTUpOBaHHOM
OCHOBHOM 00111e00pa3oBaTe/ibHON MPOrpaMMbl OCHOBHOTO 0011[ero oOpa3oBaHust
oOyyJarmmxcs C 3a7iep>KKoi rncuxuueckoro pasputusi MAOY COIII Ne 171,
[TpumepHoi paboueli TTporpaMMbl OCHOBHOTO 0011[ero oOpa3oBaHus «I'eomMeTpusi»
(ogobpenHa pettieHHeM GefepasbHOTO yueOHO-MeTOANYEeCKOT0 O0BeMHEHHS T10
obmmeMy obpa3oBaHuio (TIpoTokos oT 15 ceHTsiOpst 2022 1. Ne 6/22). B paboueii
riporpamMme yuTeHbl UZieu U 1oJiokeHus: KoHIleniuu pa3BUTHUsI MaTeMaTUUeCKOoro
obpa3oBanus B Poccuiickoit desjeparium.

Ienmu u3ydyeHus yueOHOro Kypca

OO6mue uenu usydyeHust ydyeGHoOro Kypca «['eomeTpusi» TipefiCTaB/ieHbl B
[TOOIT OOO. OHu 3aK/104ar0TCs, MpeXKie BCero B TOM, UTO Ha YpOKaxX reOMeTpyUu
OOyJarIUics YUYUTCS TIPOBOJUTHL JlOKa3aTesibHble PACCY>KIeHUs, CTPOUTHb
JIOTUYECKHEe YyMO3aK/IIOUeHHsl, [0Ka3blBaTb WCTHMHHBbIE YTBEPXKIEHUSI U CTPOUTH
KOHTPIIPUMEPHI K JIOXKHBIM, TIPOBOJUTDL PaCcCyXJAeHUs! «OT IIPOTUBHOI0», OT/INYATh
CBOMCTBa OT MPHU3HAKOB, (popMysMpoBaTh OOpaTHbIE yTBep)KAeHus. B oOyueHuu
YMEHUIO pacCyXfaTb COCTOUT BaKHOe BOCIIUTATe/IbHOE 3HaueHue H3y4yeHUs
reoMeTpHrH, NIPUCYLLee UMEHHO OTeYeCTBeHHOM MaTeMaTUUYeCKOM LIKOJIe.

Bropoli 1enbl0 MU3ydeHHWs TeOMeTpUU SB/SIETCS WCMO/b30BaHWE eé Kak
VHCTPYMEHTa IIpU pelleHUM KaK MaTeMaTH4yeCKuX, TaK U NpakTUUeCKHUx 3ajad,
BCTPEUAKOLIMXCS B  peajbHOM JKW3HM. OTOMY COOTBeTCTByeT  BTOpasd,
BBIUMCJIUTE/IbHAS JIMHUS B U3yYeHUM TeOMeTpPUU B IIKOJe. I/l 3TOr0 YUYMTesto
peKoMeH/lyeTcss  Toj0upaTh  3aj@aud  TPAaKTUYeCKOro  XapakTepa  [ijis
paccMaTpuBaeMbIX TeM, YUUTb OOYyYaroIUXCsl CTPOMTh MaTeMaThuyeckue Mojesnu
peasbHbIX JKW3HEHHBIX CUTyalMd, T[POBOJUTH BBIYMCJIEHWS W OLIEHHUBATh
a/leKBaTHOCTb TIOJIYYeHHOTO pe3ysibTaTa. KpaliHe Ba)KHO NOJUYEPKMBATH CBSI3U
reoMeTpUu C JPYrMMH TpeJMeTamMH, MOTHMBHDOBATb WCII0/Ib30BATh OIpejeneHUs
reoMeTpuueckux (Uryp U MOHSATHH, JeMOHCTPUPOBATb MPUMEHEHHe MOyUYeHHbIX
yMeHu# B (pr3vike U TexHUKe. DTU CBSI3U HarboJiee sIPKO BUJHBI B TeMaX «BeKTophI»,
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«TpuroHomeTpuueckue COOTHOIIIeHUs», «MeTos, KoopauHaT» U «Teopema
[Tucdaropa».

MecTo yueO0HOro Kypca B yueOHOM IJIaHe

CoryiacHo yuebGHOMY TiaHy B 7-9 Kjaccax u3ydaeTcsi yueOHBIM Kypc
«['eomMeTpusi», KOTOPBIM BK/IFOUaeT Crefyrole OCHOBHBIE Pa3fiesibl COJlepyKaHus:
«['eomeTpuueckre GUryppl W UX CBOWCTBa», «VI3MepeHHe TeOMeTPUUeCKUX
Be/IMUMH», a Takke «/]eKapToBbl -KOOpAWHATHI Ha TUIOCKOCTH», «BeKTophi»,
«[IBYDKEHHS TIJIOCKOCTH» U «IIpeobpa3oBaHust 11000Ms».

YueOHbBIH MJ1aH MpelycMaTpUBaeT U3yueHne reoMeTpyur Ha 6a30BOM ypoBHe,
ucxofs U3 He MeHee 68 yueOGHBIX YyacoB B yueOHOM rofly, BCero 3a TpuU Tofa
oOyueHwus - He MmeHee 204 4acoB.

Cojiep>xaHue yue0HOro Kypca (1mo rojgam o0yueHus )
7 KJIACC
HauanbHble moHATUA reomeTpuu. Touka, npsMas, OTpesoK, Jy4. YToi1. Bujsl
yIJi0B. BepTukasbHble M CMexHble yrjbl. buccektpuca yrzia. JlomaHas,
MHOI0yroJyibHUK. [lapasiesbHOCTh Y NeprieHUKY/ISIPHOCTb PSMbIX.

CummempuuHble ¢pueypbl. OcHogHble ceolicmea oceeoll cummempuur.
IIprMepbl CUMMeTpPUU B OKpYJKarollieM MUpe.

OCHO8Hble NOCMPOeHUst C NOMOWbIO YUPKY/S U AUHEUKU.

TpeyrombHuK.  BbicoTa, MeauaHa, OucCCeKTpuca, UMX  CBOWMCTBA.
PaBHOOe/IpeHHBIN Y PABHOCTOPOHHUM TPeYro/ibHUKK. HepaBeHCTBO TpeyroyibHUKa.

CBoiicTBa ¥ TIpM3HAKU paBHOOe/pEHHOr0 TpeyrojbHUKA. [Ipu3HaKu
paBeHCTBa TPeyIroJIbHUKOB.

CBoKCTBa U NPU3HAKU NapasiiesbHbIX NpsAMbIX. CymMMa YI/ioB TpeyrobHUKA.
BHel1iHu1e yriisl TpeyrojibHUKA.

[IpsimoyronibHbIM  TpeyrojsbHUK. CBOMCTBO MeAWaHbl TPSIMOYTOJIBHOTO
TPeyroJibHWKa, MPOBEIEHHOM K rUroTeHy3e. [Ipu3Haku paBeHCTBa MPSIMOYTOJIbHBIX
TPeyro/ibHUKOB. [IpsIMOYTOJIbHBIM TPEYTOJIbHUK C yrjioM B 30°.

HepaBeHcTBa B reomeTpuu: HepaseHCmeo mpey20/bHUKd, HepaBeHCTBO O
JUIMHe JIOMaHOM, Teopema O OosibilieM yriie U Oo/bllieli CTOPOHe TpeyroJibHUKa.
[leprieHAUKY/ISIp ¥ HAK/IOHHAS.

I'eomempuueckoe mecmo mouek. buccekTpuca yrja W CepeJuHHBIU
TIepIleHAUKYJISIp K OTPe3Ky Kak reoMeTpuyeckKue Mmecra TOYek.

OKpy>XKHOCTb M KpyI, XOpja W JuamMeTp, HX CBOWCTBA. B3anMHoe
pAacCIioyIo’KeHUe OKPY’KHOCTH M mpsiMoM. KacartesibHasi M ceKylasi K OKPY>KHOCTH.
OKpy)XHOCTb, BIIMCaHHas B yroj. BrucaHHasg U OIKWCAHHAsg OKPY)KHOCTU

! 3,[[9CI) " fajiee KypCMBOM 0003HauYeHbI TE€MbI, U3yUe€HHE KOTOPLIX IIPOBOAUTCA B O3HAKOMUTE/IbHOM I1/IdHeE. He,qaror
CaMOCTOATE/IbHO OripeaesseT 06Bem HN3ydaeMOoro MartepuaJia.



TPeyroJIbHUKaA.
8 KJ/IACC

YeTblpéxyronbHUKU. [lapanienorpamMm, ero mpusHaky U CBOMCTBA. YacTHbIe
cjlydyad TiapajijiesiorpaMMoB (TIPSIMOYTOJIBHUK, POMO, KBajpar), UX TpPU3HaKU U
cBoiictBa. Tpareliss, paBHOOOKasi Tpareiusi, €€ CBOWCTBA U IIPU3HAKM.
[IpsiMoyToJibHast TpaneLys.

Memod yodgoeHus meduaHbl. LleHmpanbHas cummempusi.

Teopema Paneca u meopema 0 nNponopyuoHa/abHbix ompe3kax. CpenHue
JIMHUY TPeYTOJIbHUKA U Tpamneuuu. [Jenmp macc mpey20/1bHUKA.

ITooobue mpeyzonbHUKO8, KO3(puyueHm nodobus. IIpusHaku nodobus
mpey2o/1bHUK08. [IpMeHeHue TT0100sI TIPYU pellleHnH TTPAKTUUeCKUX 3a7au.

CBoiicTBa Tiollajeld reometrpuueckux duryp. dopmynbl Ajs TUIOMa[u
TpeyroJjibHUKa, TapasuiejiorpaMmma, pomba u Tpareiyu. OTHoIllleHUe TUIOIa/iei
noI06HbIX (uryp.

Beiunciienve mionjaziel TpeyrojbHUKOB U MHOTOYTOJIbBHUKOB Ha KJ/IeTYaTOu
bymare.

Teopema Iludaropa. I[lpumeHeHve TeopeMmbl I[ludaropa mnpu peleHun
MpaKkTUYeCKUX 3azad.

CHHYC, KOCMHYC, TAHTeHC OCTPOr0 yIJia NPSAMOYTOJIbHOTO TPEYTOIbHYKA.
OCHOBHOe TPUIOHOMETPUUYECKOe TOXK/AeCTBO. TpUroHomMeTpruueckue QyHKIMU
yryioB B 30°, 45° u 60°.

BnucaHHble U LeHTpasjibHbIE YIJ/Ibl, YTOJ MEXAy KacaTe/JbHOW M XOPOH.
Yrbl Mexxay XopAamu U CeKyLIMMU. BrimcaHHbIe ¥ ONMCaHHBIe YeThIPEXYTOJIbHUKH.
B3auMHOe pacrosiokeHue ABYX OKpy)kHocTeill. Kacanuwe okpyskHocTeit. OOiiue
KacaTe/IbHbIe K IBYM OKPY>KHOCTSIM.

9 KJ/IACC

CuHYyC, KOCUHYC, TaHT'€HC yIJioB OT (° o 180°. OcHoBHOe
TPUTOHOMETPUUECKOe TOX/1eCTBO. POpMyJibl TPUBEEHUS.

Pemmenne TtpeyroseHUKOB. TeopemMa KOCHUHYCOB U TeopeMa CHUHYCOB.
PerleHrie npakTH4eCcKUX 3a/iay C UCMOIb30BaHUEM TeOpeMbl KOCUHYCOB U TEOPEMBI
CUHYCOB.

IIpeobpazogaHue nodobus. [Tooobue coomgemcmeeHHbIX 3/1eMEeHMO8.

Teopema o npouszgedeHuu ompe3K0o8 XOp0, MmeopeMbl O npou3sedeHuU
Ompe3K08 Cekywux, meopema o Keaopame Kacame/nbHoll.

Bektop, [p/muHa  (MOAy/nb) — BEeKTOpa, COHAmpaB/ieHHble  BEKTOPHI,
MIPOTUBOIOJ/IOKHO HarpaB/ieHHble BEKTOPbI, KO/JIMHEAPHOCTh BEKTOPOB, PaBEHCTBO
BEKTODOB, Olepalud Haj BeKTopaMu. Pasno)keHue BeKTopa IO JABYM
HEKOJIJIMHeapHbIM BeKTopaM. KoopauHaTel BekTopa. CKaslsipHOe Npou3BefieHue
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BEeKTOPOB, [IPUMeHeHHe /11 HaXO0XKJAeHUs J/IUH U YTJIOB.

HeKapTOBbI KOOD/IMHAThI Ha TVIOCKOCTU. YpaeHeHUs1 NPsAIMOU W OKPYXKHOCTH
B KOODJUHATax, fepeceueHrie OKPY>XKHOCTeM U TpsMbIX. MeTo/, KOOpAUHAT U €ero
TIpYMeHeHue.

[IpaBuibHbIe MHOIOYIOJIBHUKU. [lMHA OKpPY)KHOCTU. ['pasycHas wu
paZviaHHas Mepa yIJa, BbIYMC/IEHWe [JMH Ayr OKpykHOcTed. Ilnomiaab Kpyra,
CEKTOpa, CermMeHTa. /lgujiceHuss NjioCKOCmu U 6HympeHHUe cummempuu uzyp
(31emeHmapHble npedcmasnerust). Ilapaanenbublili neperoc. Iloeopom.

I[INTAHUPYEMBIE I[TPEAMETHBIE PE3YJIBTATEI OCBOEHUA
IIPUMEPHOM PABOYEM IIPOTPAMMEBI KYPCA «I'EOMETPUS» (TIO
I'OJAM OBYUYEHNA)

OcBoenue yuebHoro kypca «['eomeTpusi» Ha YpPOBHe OCHOBHOIO 0OIiero
obpa3oBaHusi [JOJDKHO oOecrieunBaTh [IOCTVDKEHHE CIeAYIOMIUX TpeJMeTHBIX
obpa3oBaTe/ibHbIX pe3y/IbTaTOB:

7 KJ/IACC

Pacrio3HaBaTh U3yueHHble TreoMeTpUueckue (UIypbl, OMNpeJensTh WX
B3aMIMHOe paCIio/io’KeHue, n300pakaThb reoMeTpuyeckue (UIrypbl; BBITIOIHATE
yepTesKH M0 yCJIOBUIO 3a/jaul. VI3MepsTh JIMHelHbIe U YI/I0Bble BEJIMUMHBI. PemaTh
3a/lauM Ha BbIUMC/IEHUE IJIMH OTPE3KOB Y BeJTMUUH YIJIOB.

Henatb TpyOyl0 OLIEHKY JMHEWHBIX W YTJIOBBIX BeJMUWH TIPeIMETOB B
peasibHOM JKW3HH, pa3MepOB TPHUPOAHBIX OOBEKTOB. Pa3muuaTh pa3mepbl 3THX
00BEKTOB I10 TIOPSAKY BeJTUUMHBI.

CTpouth 4epTeXu K TeOMeTpUYeCKMM 3ajadyaMm (C MCIIo/Ib30BaHUEM
CMBIC/IOBOH OTTOPBI: HABO/ISIIFE BOITPOCKHI W/WUJTH a/ITOPUTMAa YUeOHBIX IeiCTBUM).

[Tosb30BaTbCs TIPU3HAKaMM pPaBEHCTBA TPEYrOJIbHUKOB, HWCIO/Ib30BaTh
TIPU3HAKW ¥ CBOMCTBA PaBHOOEIPEeHHBIX TPeYTo/IbHUKOB TIPU pellleHnH 3a/] au.

[TpoBOUTh Z0Ka3aTe bCTBA HEC/IOKHBIX TeOMETPUUECKUX TeOPEM.

[Tonb30BaTECSA TIPU3HAKAaMU DPAaBEHCTBA IPSIMOYT'OJIBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM Me/IMaHbl, IPOBEEHHOM K TMIIOTEeHY3e MPSIMOYTO/IbHOTO TPeyroIbHUKA,
B pelleHnr reOMeTpUYeCcKuX 3aZiad (C MCIo/Ib30BaHWEM 3PUTE/TbHOM HarJsifHOCTH
1/ BepOa/ibHOM OTIOPHI).

OmnpefenaTb napasiebHOCTh MPSIMBIX C TIOMOIIIBIO YTJI0B, KOTOPbIe 00pa3yeT
C HUMH ceKylasg. OnpeziesiaTh Mapasuie/lbHOCTh NPSAMBIX C MOMOIBIO PAaBEHCTBA
PacCTOSHUM OT TOUEK OHOU MPSIMOM 10 TOUEK APYTOou MPSIMOU.

Periathb 3a/1auM Ha K/ieT4aTtou Oymare.

[TpoBOAUTL BBHIUMC/IEHUSI M HAXOAWUTb UMC/IOBble W OyKBeHHBbIe 3HAueHUs
YTJIOB B TeOMETPUUECKUX 3a/layaxX C UCI0Jb30BaHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB
U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBLIX TIPU Te€peceyeHrud ABYX
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rapasijiesibHbIX MPSMbBIX CeKylel. Pelliath rpakTudeckye 3a/laud Ha HaxOK/eHUe
YTJIOB.

VimMeTb nipeicTaBiieHUe O TIOHSITE TeOMeTPUUECKOT0 MecTa TOYeK.

dopMy/IMpoBaTh OMpejie/ieHUs OKPY)KHOCTA M Kpyra, XOpZbl U AuameTpa
OKDY>KHOCTH, TI0/Tb30BaThCsI UX CBOMCTBAMU. Y MeTh NPUMEHSTh 3TH CBOMCTBA MPU
peleHny 3azad.

OpueHTUPOBATLCS B MOHATUSIX: OIKCaHHAas OKOJIO TPeYroJbHUKA
OKDY’>KHOCTb, 1IeHTP OMMCAHHOW OKpY>KHOCTH. OmepupoBaTh Ha 0a30BOM YpOBHe
dakTamMy 0 TOM, UTO OHMCCEKTPHUCHI YIJIOB TPEYrO/JbHUKA TepPeceKaroTCsl B OJHOU
TOUKe, U O TOM, UTO CepeJMHHbIe TepreHAUKY/sIpbl K CTOPOHAM TpPeyroJibHUKA
repeceKaroTCsl B OJJHOU TOUKe.

OpueHTUpPOBaTbCS B TIOHATUSIX M OIMepHpOBaTh Ha 0a30BOM ypOBHE:
KacaTe/bHasg K OKDY’)KHOCTH, Teopema O TepIeHUKYJSIPHOCTA KacaTelbHOW U
pazuyca, NpOBeIEHHOT0 K TOUKe KaCaHUsl.

ViMeTh TipeficTaB/ieHWe O TPOCTEUIINX TeOMeTPUUEeCKHMX HepaBeHCTB, MX
MPaKTUYeCKOM CMBICJIE.

[IpoBOAUTE OCHOBHBIE TeOMETPHUUECKHE MOCTPOEHUS C TIOMOILBbIO LIUPKYJIS U
JTAHEVKH.

8 KVIACC

Pacrio3HaBaTb OCHOBHbIE BH/bl UYeTHIDEXYTOJbHUKOB, WX 3JIEMEHTHI,
T10J/1b30BaThCsl UX CBOMCTBAMU MPH pellleHUH reOMeTpUYecKux 3aau.

OpHeHTHPOBaThCSl B MOHATHY - TOUKU MepecevyeHrs MeJjuaH TpeyroabHUKa
(meHTpa Macc) B pellleHHH 3a/au.

BiiageTe noHATHEM CpeJjHeM JTMHUM TPeyrojbHUKA U TpaneLuu, NPUMeHSTh
WX CBOMCTBAa TpPU pELIeHWH TMPOCTEHIINX TreoMeTpUuueckux 3azad. HVmetsb
npejcraBieHre o TeopeMe Paneca U Teopeme O IMPONOPLIMOHAIBHBIX OTpe3Kax,
NIPUMEHATb WX [/ pelleHrs] MPaKTUYeCKUX 3ajay (C OMmopol Ha 3pUTebHYIO
Har/siJHOCTB ).

[IpuMeHsITh TIPU3HAKW T10/100Ms TPEyrONIbHUKOB B PpeIleHUH HeC/I0KHBIX
reoMeTpUYeCcKrX 3a7adu.

[Tonb3oBaTbcsi Teopemou [ludaropa [asi pelleHUsi TeOMeTPUYECKUX U
NpaKTUYeCKUX 3a7au.

Bnajetp mNOHATHMSIMM CHHyCa, KOCMHyCa M TaHICeHCa OCTPOro yrja
NPSIMOYTOJIBHOI'O TPeYroJIbHUKa. 110/1b30BaThCsl STUMM MOHATUAMM /11 PelleHUs
TIPAaKTUYeCKUX 3afau (1Mpu HeoOXO0AUMOCTH C OTIOPOY Ha arOPUTM TPaBUIa).

Berunciare  (pa3mMuHbBIMU - criocobamu) (C  OMOpOM Ha  CIpPaBOYHYIO
VMH(pOpMaLMI0) IUIOLab TPEYroJbHUKA M IUIOLaZM MHOTOYTOJIBHBIX (Uryp
(Tosnb3ysich, re Heo6X0JUMO, KalbKyasITopoM). [IpuMeHsSTh MoTyueHHble YMeHusI
B [PaKTUYECKUX 3a/auax.



BrafleTb TMOHATUSIMHA BIHWCAHHOTO W LIEHTPA/JIbHOTO YIJIa, WCIO/b30BaTh
TeOpeMbl O BIMCAHHBIX yI/aX, yIjax MeXay XOpAamMH (CeKyIIMMU) U yrjie Mexay
KacaTeJIbHOM Y XOPJ0U MPU PelleHn NPOCTEUIINX FreOMeTPUYEeCKUX 3a/1au.

BiiagieTb MOHSTHEM OIMKUCAHHOTO UETHIPEXYTO/JIbHUKA, TIPUMEHSITh CBOMCTBA
OMMCAHHOTO YeThIPEXYT0JIbHUKA MPU PeLIeHHUU MPOCTeUIINX 3a/1au.

[IpyMeHSITh TO/TyueHHble 3HAaHUSI Ha TPaKTUKe - CTPOUTh MaTeMaThuecKue
MOZieNn [/1s1 3a/jau peaibHOW XKU3HU U TIPOBOAUTH COOTBETCTBYIOLLE BbIUMC/IEHHUS
C TIpUMeHeHHeM TIofo0usi W TPUTOHOMEeTPUM (MO/b3ysCh, TAe HeobXoquMo,
Ka/bKYJISITOPOM).

9 K/IACC

3HaThb TpPUrOHOMeTpUYecKre (YHKLUM OCTPbIX YIVIOB, HAaXOJWUTb C UX
MOMOLIIBK pa3/IMUHbIe 3/IeMEHThl TPSIMOYTO/IBHOIO TPEYroJibHUKA («peLieHue
MIPSIMOYTO/IbHBIX TPEYTO/IbHUKOB»). HaXxoAUTh (C MOMOLLbIO KalbKY/ITOpPa) AJ/IMHBI
Y YIJIBI [J1s1 HeTaOIMYHbIX 3HAaUeHUH.

[Tosib30BaThCst popMysiaMu MPUBeJieHUs] U OCHOBHBIM TPUT'OHOMETPHUYECKUM
TOXKJECTBOM /I HaXOX[EHUS COOTHOLIeHWW MeXAy TPUTOHOMeTpHUYeCKUMHU
BeJIMUMHaMU (C Oropol Ha CIIPaBOUYHYIO HH(OPMaIHIO).

Vcnonb30BaTh TeOpEMbl CUHYCOB M KOCUHYCOB /IJ11 HAXOKJ€HUS Pa3/InYHbIX
3/IEeMEHTOB TpeyrojbHUKa («pelleHre TPeyrojbHUKOB»), TPUMEHSITh WX TpU
pellieHNH MPOCTEeUIINX reOMeTPUUeCKUX 3a/iau.

Bnasetb MNOHATUSAMU — TpeoOpa3oBaHMs — 1O/00Ws, COOTBETCTBEHHBIX
3/1eMeHTOB Moj00HbIX (uryp. [1osb30BaThCs CBOMCTBaMU MOA06MSI IPOU3BOJIBHBIX
¢buryp, ymerb BBIUMC/ATH AJIMHBI U HAXOOUThb YIVIbI y TOA0OHBIX ¢uryp (ro
a/IropuTMy yueOHBIX AelicTBui). [IpUMeHsTh CBOMCTBA MOJ00MSI B MPaKTUUECKUX
3a7iauaxX. YMeThb PUBOUTE MPUMepPhI TIOJ00HBIX (PUTYD B OKPY’KAIOIL[eM MUPe.

[Tonb3oBaThCsl TeOpeMamu (110 BHU3Yya/IbHOM OMOpe) O POU3Be/IeHUH OTPe3KOB
XOpJ, O NPOW3Be/IeHNH OTPe3KOB CEeKYILIUX, O KBaJipaTe KacaTe/bHOU.

[Tosib30BaThCsl BEKTOpPaMH, MOHUMATh UX TeOMETPUYECKUN M (U3NYeCcKui
CMBIC/I, TIPUMEHSITb WX B pelIeHWd TreoMeTpuuyeckux U ¢GU3NUYecKrx 3ajad.
[TpriMeHATH CKassipHOe TIPOM3Be/leHre BEKTOPOB /1JIs1 HAXOXK/eHUs1 IJIMH U YIJIOB.

[Tosib30BaTbCsi METOAOM KOOpDAMHAT Ha TJIOCKOCTH, TPUMEHSITb €ro B
pellleHUy reOMeTpUYeCKUX Y NMPakTUUeCKUX 3azau.

BnazseTb MOHATUSMU NMPaBWIBHOTO MHOTOYTOJIbHMKA, [J/IMHBI OKPY>KHOCTH,
JJIVHBI IyTH OKPY>KHOCTH W paJuaHHOW Mepbl yrja, YMeTb BBIYMC/AThH MJIOLIAJb
Kpyra M ero yvacrten (C Ornopod Ha CHpaBOuHyr HH(opMauuro). [IpumMeHATH
TM0J/lyueHHbIe YMeHUsI B MPaKTUYeCKUX 3a/jayax.

HaxoguTe ocu (MM LIEHTPbI) CUMMETPUM (PUTYp, MPUMEHSITb ABHKEHUS
IIJIOCKOCTH B MMPOCTEUIINX CTyYasX.

IIpriMeHATH MOyYeHHbIE 3HAHUSl Ha TPAKTUKe - CTPOUTh MaTeMaTHhyecKue

7



MOZieIn [/1s1 3a/jlau peasibHOW XKU3HU U TIPOBOAUTH COOTBETCTBYIOLLE BbIUMC/IEHHUS
C TIpUMeHeHHeM TI0Zio0us W TPUTrOHOMETpUUYeCKUX (yHKIMM (TI0/1b3YsICh, T[e
Heo0X0UMO, KaJbKy/ISITOPOM).

KPUTEPUN 1 HOPMbI OHEHKU ITPEAMETHbBIX
PE3YJ/IBTATOB
OBYUYAIOIIINXCH C 3IIP IIO 'TEOMETPUN

BricTaBsisieMble orjeHKY o0yuaromummMcst ¢ OB3 He MOTYT ObITh TTPUpaBHEHBI

K oOlleHKaM oOydJaromnmxcs o01eo0pa3oBaTebHbIX IIIKOM, a SB/SIOTCS JIWIIb
ToKa3aTe/ieM YCIelTHOCTH TMPOZBWKEHHUS IIKOJILHUKOB 10 OTHOIIEHUI0 K CaMHUM
cebe. O1leHKa TakK)Ke UTPaeT POJIb CTUMYJIUPYIOIIETO aKTopa, MO3TOMY A0y CTUMO
paboTy HEKOTOPBIX YUEHUKOB Ol[eHMBaTh O0siee BLICOKMM 0asiyioMm.

OIEHKA YCTHBIX OTBETOB YUAIIINXCHA

OTBeT OLIEHUBAETCsi 0MMemKol «5», eC/I YUeHHK:

TOJTHO PACKPLUT COJlep)KaHre MaTephasa B 00beMe, MpeayCMOTPEHHOM
MpOrpaMMOM M yueOHHUKOM, W3/I0KH/ MaTephajl TPaMOTHBIM SI3bIKOM B
orpej/ie/leHHOM JIOTUUECKOM TOC/Ie/IoBaTeIbHOCTH, TOYHO MCIIO/b3YS
MaTeMaTU4eCcKyt0 TEPMUHOJIOTHIO U CUMBOJTUKY;

MPaBU/bHO BBIMIOJIHA/ PUCYHKH, YepTeXd, rpauKH, COIMYyTCTBYIOL[ME
OTBETY;

MoKas3ajl yMeHHe W/UIIOCTPUPOBaTh TeopeTUUeCKUe TOJI0KeHUs] KOHK-
pPEeTHBIMU MpHUMepaMH, TIPUMEHSITh UX B HOBOM CUTYyallUM MPU BBINOTHEHUU
MPaKTUYECKOT0 3a/laHus;

TIPOJIEMOHCTPUPOBA/  yCBOEHHWE paHee H3YUeHHBIX COMYTCTBYIOLLUX
BOIPOCOB, C()OPMUPOBAHHOCTh U yCTOWUMBOCTb MCIIOJ/Ib3yeMbIX MpPU OT -
paboTKe ymMeHHi U HABBIKOB;

OTBeya/j CaMOCTOATeTbHO 0e3 HaBOASIIMX BOIPOCOB YuuTessA. BO3MOKHBI
O/IHA - JIBé HETOYHOCTU TIPU OCBEI[eHUU BTOPOCTENEeHHBbIX BOMPOCOB WU B
BBIKJ/Ia/IKaX, KOTOpbIe YUeHUK JIeTKO UCIPaBUI M0 3aMeUYaHuI0 YUUTeJIs.

OTBeT OLIeHUBAeTCS 0TMETKOM «4», ec/iv

OH y/IOBJIeTBOPsieT B OCHOBHOM TpPeOOBaHUSIM Ha OL[€HKY «5», HO MPHU 3TOM
vMeeT OJIUH U3 HeI0CTaTKOB:

B U3J/IOKeHWM [lomylleHbl Hebosbiive mpobenbl, He HCKa3UBIIIMe
MaTeMaTHh4yecKoe Cco/lep>KaHue OTBeTa;

JloMylleHbl OZIUH - /IBa HejjoyeTa TpU OCBelleHWd OCHOBHOI'O COZep)KaHusl
OTBeTa, UCIpaB/ieHHbIe 110 3aMeUaHUu0 YUuTess;

JomyIeHbl ommbka wid 0Oosee [JBYX HeJOUETOB TIPHM  OCBeIeHUH
BTOPOCTEIEeHHBIX BOIPOCOB WM B BBIK/IAJKaX, JIETKO HWCIIPaB/eHHbIE T10
3aMeuyaHu’I0 YYUTesIs.

Ot1MeTKa «3» CTaBUTCS B CJ/IeIyIOLUX C/TyYasix:

HETOJIHO WM HerocC/e[joBaTe/lbHO PAaCcKpLITO CO/lep)KaHWe MaTepuana, HO
MoKa3aHo oOIriee TIOHMMaHUEe BOIIPOCa W TPOJIEMOHCTPUPOBAHBLI YMEHHUS,
JIOCTaTOuHble [l JlanbHEeWIero yCBOeHHs IIPOrpaMMHOr0 MaTepuasia
(oripemenieHHble  «TpeboBaHUMAMM K  MaTeMaTHUYeCKOM  TIOATOTOBKE



yUaIuxcsi»);

* WMEeJIWCh 3aTPYJHEHUS] WU [JIOMYIIleHbl OITHOKH B OMpe/ie/IeHUH TIOHSTHH,
HCII0/Ib30BaHUM MaTeMaTUueCKOW TepPMHUHOJIOTHH, uepTe)kaxX, BBbIK/IaJKax,
HCMpaBJ/IeHHbIE M0C/Ie HECKOJIbKUX HaBOJSIIMX BOIPOCOB yUMTeJIs; YUYEHUK
He CIpaBWICS C MPUMeHeHWeM TeOpHMH B HOBOM CUTYALMM TPU BLITIOJTHEHUH
TPaKTUYECKOTO 3a/laHusi, HO BBITIOJHUI 3alaHUs 00s13aTe/IbHOTO yPOBHS
C/I0KHOCTH I10 IaHHOU TeMe;

°* MpU 3HAaHWUM TEOPETUUeCKOro MaTepuasjia BbIBAE€HA HeJOCTaTOYHast
chOpMHPOBaHHOCTb OCHOBHBIX YMeHUI 1 HaBBIKOB.

OTMmeTKa «2» CTaBUTCA B C/IeYIOLINUX Caydassx:

* He pacKphITO OCHOBHOE CO/lepyKaHre yueOHOTo MaTepurasa;

» oOHapy)keHO He3HaHMe WM HeITOHUMaHue YUeHUKOM 0oJibItiel uim Hanbosiee
Ba)KHOM YaCTH yueOHOT0 MaTepHara;

e IOTYyI[eHbl OIMUOKKW B OIpe/ieJieHUH TIOHSITUM, TPH HCI0/Ib30BaHUU
MaTeMaTU4eCcKOW TePMHUHOJIOTUM, B PUCYHKax, uepTe)kax WM rpadukax, B
BbIK/Ia/IKaX, KOTOpble He WUCIIpaB/eHbl II0C/Ae HEeCKOJbKUX HaBOJALLUX
BOIPOCOB YUUTEISI.

OIIEHKA IITMCbMEHHBIX PABOT
OtMeTKa «5» CTaBUTCSI, CITH:

» paboTa BBITIO/THEHA TIOTHOCTHIO;

* B JIOTHUECKUX DPACCYXXJeHUsX U OOOCHOBaHWUM pellleHHsI HeT TpobesioB u
OLIMOO0K;

* B pelleHWH HEeT MaTeMaTUYeCKUX OIIMOOK (BO3MOXKHA OZHA HETOYHOCTD,
OTMCKA, He SIBISIOLIAsICS C/IeICTBHEM He3HaHUS UM HelIOHUMaHUs yueOHOTro
Marepuara).

OTMeTKa «4» CTaBUTCS, €CITH:

e paboTa BBINIOJHEHA T[IOJIHOCTBIO, HO OOOCHOBaHWsS IIIATOB  peIleHUs
He/I0CTaTOuHbl (ec/ii yMeHHe OOOCHOBBIBATb PaCCYXX/EHUsS He SIBJSIOCH
criel{iajibHbIM 00BEKTOM MPOBEPKU);

e [omyllleHa OfHa OIMOKa WM JBa-TPU HeJodeTa B BBIK/IAZKaX, PHUCYHKAX,
yepTekax Wiv rpadukax (ecau 3Ty BU/Ibl pabOThI He SIBJIS/TUCH CTielabHbIM
00BEKTOM IPOBEPKH).

OTMeTKa «3» CTaBUTCS, €CITH:

e JomylleHbl Oojiee ofHOW OMMOKKM WM 0Oosee ABYX -TpeX HEZOYETOB B
BBIK/Ia/IKaX, UepTeXkax WK rpauKax, HO yualuiics BiageeT 00si3aTeTbHBIMU
YMEeHHSIMH TI0 TIPOBEPSIeMOii TeMe.

OtMeTKa «2» CTaBUTCS, eC/IA: JOMYIIeHbl CylleCTBeHHbIe OIIMOKY, TIOKa3aBIlue,
YTO yuall[uiics He BrajieeT 00s3aTelbHBIMU YMEHUSIMU TI0 JaHHOM TeMe B ITOJTHON
mepe.
I'py0bIMH CUMTAKOTCA OIIHOKH:

- He3HaHHe Oripe/le/ieHHs OCHOBHBIX TIOHSTUM, 3aKOHOB, TPaBU/JI, OCHOBHBIX

TMOJIOYKeHU! Teopuu, He3HaHHe (HopMyJi, OOIIeNPUHSATHIX CUMBOJIOB 0003HaUeHUA

BeJIUYUH, eIUHUL] UX U3MepeHMS;

- He3HaHUe HauMeHOBaHWM eJUHUL] U3MePeHHs;

- HeyMeHHe BBIJIeJIUTh B OTBETE TJIaBHOE;



- HeyMeHMe MPUMEeHSITh 3HaHUsl, alTOPUTMBI JIJisl pellieHus 3a/jay;
- HeyMeHMe Jle/laTh BbIBO/IbI U 000011[eHNSs;
- HeyMeHMe UMTaTh U CTPOUTH I'PaPUKU;
- HeyMeHHMe I10/1b30BaThCsl [IepBOMCTOYHUKAMH, yueOHUKOM U CITpaBOUHUKaMU;
- TIOTepsi KOPHS WK COXPaHeHHe TTIOCTOPOHHEro KOpHS;
- orbpackiBaHHe 6e3 00BSICHEHUI OIHOTO 13 HUX;
- PpaBHO3HAYHbIe UM OIIMOKY;
- BBIYMC/IATE/TbHbIE OIIMOKH, eC/TM OHU He SIB/ISTFOTCS OTTHUCKOM;
- JIOTHUYeCKHe OIIMOKH.
K Herpy0bIM ommOKam cjielyeT OTHECTH:

- HETOUHOCTh (DOPMYJIMPOBOK, OMpejie/ieHul, TOHSTUM, Teopul, BbI3BaHHas
HETI0JIHOTOM OXBaTa OCHOBHBIX MPU3HAKOB OIpe/ie/isieMOro TOHSATHS WU 3aMeHOoM
O/THOTO - IBYX U3 9TUX MPHU3HAKOB BTOPOCTEIeHHbIMUY;
- HEeTOYHOCTh rpaduka;
- HepaljMOHa/IbHbIN MeTO/l pellleHUs 3aJjaud WIA HeJ0CTaTOYHO TPOAyMaHHbIN
NaH OTBeTa (HapyllleHue JIOTHMKU, TOoJMeHa OT/e/IbHbIX OCHOBHBIX BOTIPOCOB
BTOPOCTEIeHHbIMN);
- HepalMOoHa/bHbIe MeTO/bI pabOoThI CO CITPaBOYHOM U APYTOM TUTEPATYPOU;
- HeyMeHUe pelllaThb 3a/lauM, BLITIOJIHATE 3alaHUs B 0011[eM BU7e.

Hepgoueramm SIBASIOTCS:
- K HepoyeTaM OTHOCSITCS TTOTPEITHOCTH, CBU/IETE/IbCTBYIOIINE O HeJOCTaTOUHO
TI0JTHOM W/IH HeIOCTaTOYHO TTPOYHOM YCBOEHUU OCHOBHBIX 3HAHWM U YMEHUH WiIn
00 OTCyTCTBUM 3HAHUM, HE CUNUTAIOIINXCS B TIPOrPaMMe OCHOBHBIMU.
- HepoueTtamMu TakKe CUMTAIOTCS: TIOTPEIIHOCTH, KOTOpble He TIpUBeIM K
HCKaKEeHUIO CMbBIC/IA TIOJyUeHHOTO0 OO0YyJaroIUMHCS 3HaHUS WM criocoba ero
BBITIOJTHEHUsI; - HeaKKypaTHasl 3alicCh; HeOpe>KHOe BBITIOJIHEHHE —3arlucei,
yepTexxel,, cxeM, rpaduKoB; HepallMOHa/bHble TIPUEMbl BLIUUC/IEHUNA U
nipeoOpa3oBaHui



IIOYPOYHOE IVIAHNPOBAHUE

7 KITACC
Ne KosimuecTso yacos J/1eKTPOHHBIE [U(POBbIe
/' Tema ypoka Bcero KonrposibHbie | IlpakTHyeckue | oGpasoBaTe/bHbIE
wn paGoTsI padoThI pecypchl
[TpocTetitiu
1 re%(;:efpnqesKHe 1 Bubmorexa TIOK
https://m.edso00.ru/8866b724
00BEKTBI
7 MHOroyrosibHUK, 1 bubmoreka [IOK
JIoMaHasi https://m.edsoo.ru/8866cb6a
3 CmexHble 1 1 bubmoreka [JOK
BepTUKaJIbHbIE YIJIbI https://m.eds00.ru/8866c5c0
4 CMesKHbIe U 1 BubmoTeka IIOK
BepTHKaJIbHbIE YIJIbI https://m.edso0.ru/8866c7be
5 CMexHbIe U 1
BepTUKa/bHbIE YTJIbI
6 CmexHble 1 1
BepTUKa/bHbIe YTJIbI
7 CmexHble 1 1
BepPTHUKa/bHbIE YIJIbI
V3mepeHue TMHEHHBIX U
3 YTJIOBBIX BEJIMUMH, 1
BBIUKC/IEHHE OTPE3KOB U
yTJIOB
9 CMexHbIe U 1
BepPTHUKa/bHbIE YTJIbI
W3mepeHue IMHEWHBIX U
10 YIJIOBBIX BeJIMUUH, 1 Bbubmmoreka LIOK
BBIUKC/IEHHE OTPE3KOB U https://m.edso0.ru/8866c3ea
yTJIOB
11 W3mepeHue IMHEWHBIX U 1




YTJIOBBIX BEJINUMH,
BbIUMC/IEHUE OTPe3KOB U
yTJIOB

12

W3mepeHne IMHEHWHBIX U
YTJIOBBIX BEJIMYMH,
BBbIUMC/IEHUE OTPe3KOB U
yIJI0B

13

[TepumeTp U IO b
¢buryp, cocTaB/ieHHBIX U3
MIPSIMOYT O/TIbHUKOB

14

[TepumMeTp U T/IOIAb
¢buryp, cocTaBnieHHbIX U3
TPSIMOYTO/TbHUKOB

15

[TonsiTHe 0 paBHBIX
TPeyro/ibHUKaX 1
NepBUYHbIE
TIpe/iCTaBJIeHUs O
paBHbBIX UTYypax

bubnuoreka IIOK
https://m.edsoo0.ru/8866ce80

16

Tpu npr3Haka paBeHCTBa
TPeyroJIbHUKOB

bubmoreka [IOK
https://m.edsoo.ru/8866d1fa

17

Tpu npu3Haka paBeHCTBa
TPeyroJIbHUKOB

bubnmoreka IIOK
https://m.edsoo.ru/8866d34e

18

Tpu npu3HaKka paBeHCTBa
TPeyroJIbHUKOB

BubmoTeka LIOK
https://m.edsoo.ru/8866e01e

19

Tpu npu3Haka paBeHCTBa
TPeyroJIbHUKOB

20

Tpu npu3Haka paBeHCTBa
TPeyroJIbHUKOB

21

Tpu npr3Haka paBeHCTBa
TPeyrojbHUKOB

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

22

[Tpu3sHaky paBeHCTBa
NIPSIMOYTOJIbHBIX




TPeyrojJbHUKOB

[Ipy3HaKu paBeHCTBa

23 [IPSAMOYTOJIbHBIX
TPEYroJIbHUKOB
CBOICTBO MeiaHbI

| O SuGnioess LOK
HPI;OBI;e,qéHHOﬁ ;{ https://m.edsoo.ru/8866e9ec
TUTIOTEHY3e
CBOICTBO MeiaHbI
MPSIMOYTO/TLHOT'O

25 TpeyroJIbHUKa,
TIPOBeJIEHHOU K
TUTIOTEHY3e
PaBHOOe/[peHHbIE U Bu6mmorexa [OK

26 PaBHOCTOPOHHHE https://m.edsoo.ru/8866d6fa
TPeYro/JIbHUKH
[Tpu3HaKy U CBOMCTBA Bummorexa [OK

27 E;]Z;?(?EEHPHG?:OFO https://m.edso00.ru/8866d880
[Tpu3HaKy U CBOMCTBA Bumorexa [OK

28 paBHOOe/peHHOro https://m.edso00.ru/8866d880
TpeyrojbHUKa
[Tpu3HaKy U CBOMCTBA Bummorexa [OK

29 paBHOOe/peHHOro https://m.edsoo.ru/8866e26¢
TpeyrojbHUKa

30 HepaBeHcTtBa B
reoMeTpUu

31 HepaBeHcTBa B bubmoreka [JOK
reoMeTpuu https://m.edsoo.ru/8866e3a2

0 HepaBeHcrsa B

reoMeTpun




33

HepaBeHcrsa B
reoMeTpuu

34

[TpsiMoyTonbHbIN
TPeyroJIbHUK C YIJIOM B
30°

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

35

[TpsiMoyTONbHBIN
TPeyroJIbHUK C YIJIOM B
30°

36

KoHTposbHast paboTa 1o
Teme ""TpeyroibHUKN"

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

37

[TapannenbHbie IpPsIMbIe,
HX CBOMCTBA

bubmoTeka 1IOK
https://m.edso0.ru/8866ef64

38

[IaTbIM moCTy AT
EBknuma

39

HakpecT nexariue,
COOTBETCTBEHHBIE U
OJJHOCTOPOHHHE YTJIBI,
obpa3oBaHHbIe PU
TriepeceueHr
TrapasiieslbHbIX MPSIMBIX
ceKylen

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

40

Hakpecrt nexarrue,
COOTBETCTBEHHbIE U
OJJHOCTOPOHHHME YTJIBI,
obpa3oBaHHbBIE TIPU
repeceyeHun
Trapasuie/IbHbIX MPSIMbBIX
ceKyllen

41

Hakpecr nexarrue,
COOTBETCTBEHHBIE U
O/THOCTOPOHHHE YTJIbI,
obpa3oBaHHbBIe TIPU
repeceyeHun




rapa’suie/IbHbIX MPSIMbIX
CceKylen

42

HakpecT nexarue,
COOTBETCTBEHHBIE U
OJJHOCTOPOHHHME YTJIBI,
obpa3oBaHHbIE PU
TriepeceueHr
rapasiiesbHBIX MPSIMbIX
ceKylen

43

Hakpecr nexarrue,
COOTBETCTBEHHbIE U
OJJHOCTOPOHHHE YTJIBI,
obpa3oBaHHbBIE TIPU
repeceyeHuH
Trapasuie/IbHbIX MPSIMbBIX
ceKyllen

bubmoreka [IOK
https://m.eds00.ru/8866f3b0

44

[IpusHak
rapasie/bHOCTU
MIPSIMBIX Uepe3
paBeHCTBO PaCCTOSIHUM
OT TOYEeK OIHOM MPSIMOM
Jl0 BTOPOM TIPSIMO#t

45

ITpusHak
Trapasiie/IbHOCTH
MpSIMBIX Uepe3
PaBeHCTBO PacCTOSTHUM
OT TOYeK O/IHOM TIPSIMOit
Jl0 BTOPOM TIPSIMOM

46

Cymma yr/ioB
TpeyrosibHUKa

bubmmoreka LIOK
https://m.eds00.ru/8866f630

47

CymmMma yrioB
TPeyroJibHUKa

bubnuoreka IIOK
https://m.edsoo.ru/8866f8ba

48

BHeluHMe yribl

bubmoTeka [IOK




TpeyrojbHUKa

https://m.edsoo.ru/8866fa5e

Brennve yrisl

49
TpeyroJbHUKa
KoHTpospHast paboTa 1o
50 Teme "IlapaniensHbie BubmoTeka [IOK
rpsiMble, CyMMa yTJIOB https://m.edsoo.ru/8866fe6e
TpeyroJibHuKa"
51 OKpYy>XHOCTb, XOpZbl U bubmmoreka LIOK
JlraMeTp, UX CBOMCTBA https://m.eds00.ru/88670800
59 KacarenbHast K bubmoreka IIOK
OKPY’>KHOCTH https://m.edso00.ru/88670e9a
53 OKpy’KHOCTb, BITHCAHHAas
B yron
54 OKpy’>XKHOCTb, BIIMCaHHas
B yroj
55 [Monsitvie 0 I'MT, bubnmoreka IIOK
TIPUMEHEHWE B 3a/jauax https://m.edso0.ru/8867013e
56 [MousiTHe o I'MT, Bbubmmoreka LIOK
TpMMEeHEeHHe B 3ajauax https://m.eds00.ru/88670508
buccekrpuca u
cepeUHHbIN
57 MepIIeHAUKY/IAp KaK
reoMeTpuuecKrie MecTa
TOYeK
58 OKpY’>KHOCTB, ONUCaHHas bubmoreka [IOK
OKO0JIO TPeyroJIbHUKa https://m.edso0.ru/88670a62
59 OKpy>XKHOCTb, OTIMCaHHas
0KOJIO TPeyroJibHUKa
60 OKpy’KHOCTb, BIIMCaHHas BubmoTeka [IOK
B TPEYTOJIbHUK https://m.edso0.ru/8867103e
61 OKpy>KHOCTb, BIMCaHHast

B TPeYTOJIbHUK




62 I[Mpocretimue 3amaun Ha 1 bubmoreka [IOK
MOCTPOEHUE https://m.edsoo.ru/88671188

63 [Ipocreiiilivie 3aaur Ha 1 bubnuoreka IIOK
TIOCTPOeHHe https://m.edso0.1ru/886712d2
KonTponbHast paboTa 1o

64 TeMe "OKpYy>XKHOCTb U 1 bubmoteka LIOK
Kpyr. ['eomeTpuyeckue https://m.eds00.ru/88671462
NoCTpoeHus"
[ToBTOpEHUE U

65 0060011[eH1e 3HAHWH 1 bubmoTeka 1IOK
OCHOBHBIX TIOHSITUM U https://m.eds00.ru/886715b6
MEeTOZIOB Kypca 7 KJjacca

66 Ntoroeasi KOHTPOJIbHASA 1 bubnmoreka [JOK
pabora https://m.edso0.ru/886716ec
[ToBTOpEHUE U

67 0606111eH1Ee 3HaHI/II:/:I 1
OCHOBHBIX TIOHSITUN U
MEeTOZI0B Kypca 7 KJjacca
IToBTOpPEHUE U

68 000011eHMe 3HaHUH 1 bubmmoreka LIOK
OCHOBHBIX TIOHSITUI U https://m.edso0.ru/886719bc
METOJ0B Kypca 7 Kjacca

OBIIEE KOJTMYECTBO 68

YACOB I10 I[TPOI'PAMME




8 KIIACC

KosmuecTBO yacoB

J/1IeKTpPOHHBIE U(POBbIE

Ne Tema ypoka KonrposibHbie | IlpakTHueckue | oGpa3oBaTe/IbHbIE
n/n Bcero
padoThI padoThI pecypchl
1 [Tapannenorpamm, ero 1 bubmoreka IIOK
TIPU3HAKW U CBOWCTBA https://m.edsoo.ru/88671af2
2 [Tapannenorpamm, ero 1 bubmiorteka LJOK
TIPHU3HAKU Y CBONCTBA https://m.edso0.ru/88671ca0
3 [TapasnnenorpamMm, ero 1 bubmoteka LJOK
TIPU3HAKW U CBOWCTBA https://m.edsoo.ru/88671ca0
YacTtHble cinyyau
4 (npmoyronumnk, pows 1 Bubmioresa LIOK
’ ’ https://m.edsoo.ru/88671dea
KBaZpaT), UX MpH3HaKU U
CBOMCTBA
YacrtHsle ciyyau
5| (npamoyromusun, po 1 BuGmiorera LIOK
’ ’ https://m.edso0.ru/88671£20
KBaZpaT), UX MpU3HaKU U
CBOMCTBA
YacrHble cinyuyau
6 | (npawoyromuan, pows 1 BuGmorera LIOK
’ ’ https://m.edso0.ru/8867209c
KBA/[parT), UX MIPU3HAKU U
CBOMCTBA
bubmoreka [IOK
7| Tpamenus 1 https://m.eds00.nu/88672358
8 PaBHOOOKast ¥ MPSIMOYTOJIbHAsT 1 bubnuoreka LIOK
TpareLuu https://m.edso0.ru/8867252e
9 PaBHOOOKast ¥ IIPSIMOYTOJIbHAsT 1 bubmoreka LJOK

Tpalenun

https://m.edsoo.ru/88672858




bubmoreka [IOK

10 MeToj y/BOCHHA Me/HaHe! https://m.edsoo.ru/88672b14
11 LleHTpasbHast CUMMeTpUs bubmorexa [IOK
https://m.edsoo.ru/88672b14
12 KonHTponbHast paboTa 1o Teme bubmoteka LJOK
"UeTbIpEXYrO/IbHUKH" https://m.edsoo.ru/88672c9a
13 Teopema daseca v Teopema o Bubmoteka LIOK
MPOMNOPLIMOHATBHBIX OTPe3Kax https://m.edsoo.ru/8867337a
14 CpepHsist TMHYS TpeyroibHUKA Bubmorexa [IOK
https://m.edso0.ru/88672e0c
15 CpepgHsist TUHUS TPEYrOJIbHUKA Bnb/morexa LOK
https://m.edsoo.ru/88672£38
16 Tparnerys, eé cpeHss JTUHUS bubmmorexa [IOK
https://m.edso0.ru/88672358
17 Tpaneuusi, eé cpemHsist TUHUAS Bnb/morexa LIOK
https://m.edso0.ru/88673064
18 ITponoproHaibHbBIE OTPE3KU Brbmorea LIOK
https://m.edso0.ru/88673794
19 IIporopriioHanbHbIe OTPe3KU Bubmmorexa [IOK
https://m.edso0.1ru/88673794
20 LleHTp Macc B TpeyroJibHUKe Bubmorexa LOK
https://m.edsoo.ru/886738fc
bubnuoreka LIOK
21 | TlopobHeie TpeyrombHmKH httDs://m.edS(])_}).ru/88673a78
oy Tpu npr3Haka nozoous bubmoreka LIOK
TPeyroJbHUKOB https://m.edsoo.ru/88673bae
23 Tpu npu3Haka nmofo0ust Bbubmoteka LIOK
TPeyTOJIbHUKOB https://m.edso0.ru/88673d52
24 Tpu ripu3Haka mog06us bubmoteka LJOK
TPeyrobHUKOB https://m.edso0.ru/8867400e
75 Tpu npu3Haka nmozmo0ust

TPeyroJbHUKOB




[TpumeHeHMe ToAOOUs TIpU

26 pellieHNH TIPaKTUYeCKUX 3a/1ay
27 KoHTposbHast paboTa 1o Teme bubnuoreka LIOK
"I[Tomo0HbBIE TPEYTOLHUKH'" https://m.edsoo.ru/8867445a
78 CpoticTBa 1uIoma/iei bubmoteka LJOK
reoMeTpuuecKux Guryp https://m.edsoo.ru/886745fe
2 ;I;c;l});:g]?; SIJ(I;I IUI0ILa AU bubmoreka LIOK
’ https://m.edsoo.ru/88674860
rapasizesiorpaMmma
0 ;I;oel;lrgl;; EIJ(I: II0ILa AU bubmoteka LIOK
’ https://m.edsoo.ru/88674a22
rapasizesiorpaMmma
| Sopmym s o uGnworexa LIOK
’ https://m.edsoo.ru/88674a22
rapasiziejiorpaMmma
o | Sopuyms g o uGnworea LIOK
’ https://m.edsoo.1ru/88675288
rapa’siziejiorpaMmma
33 ﬁ)%?zl:gj?;ﬁi{l: friotaau bubmiorteka LJOK
’ https://m.edso0.ru/8867542c
rapa’siziejiorpaMmma
34 BbiunciieHue mioniazieit bubmoteka LJOK
CTIOKHBIX (pUryp https://m.edsoo.ru/88674e78
35 [Tnowazu ¢uryp Ha bubmoteka LIOK
KJ/leT4yaToi bymare https://m.edsoo.ru/8867473e
36 [Tnoraau mogo6HbIX GUTryp
37 [Tnowaau mojo06HBIX GUryp
38 3ajauu C NpakKTUYeCKUM bubnuoreka LIOK
Co/lep’KaHueM https://m.eds00.ru/88675558
39 3aZjauy C IpakTUYeCKUM bubmoteka LJOK
cofiep>KaHueM https://m.eds00.ru/88675684
40 PerieHue 3a1au ¢ IOMOIIBIO bubmroreka LJOK




MeTo/la BCTIOMOTaTeTbHOM
T/I0LA/IA

https://m.edsoo0.ru/88674f90

41

KoHTposbHast paboTa 1o Teme
"H]’[O]_uaﬂb"

bubmiorteka LJOK
https://m.edsoo.ru/8867579c

42

Teopema ITudaropa u eé
TpUMeHeHue

bubmoteka LJOK
https://m.edsoo.ru/88675918

43

Teopema ITudaropa u eé
TIpUMeHeHHe

bubnuoreka IIOK
https://m.edsoo.ru/88675918

44

Teopema I1udaropa u eé
TipUMeHeHue

bubmoreka LJOK
https://m.edsoo0.ru/88675abc

45

Teopema ITudaropa u eé
IIpYMeHeHNe

46

Teopema I1udaropa u eé
TIpUMEeHEeHHe

47

Onpepnenenne
TPUTOHOMETPUYECKUX
(dyHK1MI oCcTporo yria
MPSIMOYTO/TbHOTO
TPeyroJIbHUKa,
TPUTOHOMEeTPUYEeCKHe
COOTHOLLIEHUS B
MPSIMOYTOJTbHOM
TPeyroJIbHUKe

bubmoreka IIOK
https://m.edso00.ru/88675d32

48

OcHOBHOe
TPUTOHOMETPUUECKOe
TOXJ|eCTBO

bubmioreka LJOK
https://m.edsoo0.ru/88675f44

49

OcHOBHOe
TPUTOHOMETPUUECKOe
TOXKJIeCTBO

50

OcHOBHOe
TPUTOHOMETPUUEeCKOoe
TOXKJIeCTBO




KoHTposbHast paboTa 1o teme

bubmoteka LJOK

2 "Teopema HH(ba,l: Opa i Hatasa https://m.edsoo.ru/8a1407e8
TPUTOHOMETPHUH
BrivicaHHbIe U 1leHTpasbHble Bubmiorexa [IOK

52 YIJIDL, YTONMEXAY https://m.edsoo.ru/8a1415b2
KacaTe/JIbHOU U XOpZou
BrmcaHHbIe U LleHTpanbHbIe Bu6miorexa [IOK

53 | UL JTOTMEXAY https://m.eds00.ru/8a141940
KacaTe/JIbHOW 1 XOpJou
BrvcaHHbIe U LieHTpanbHbIe Bubmiorexa [TOK

>4 | YL yOTMeXAy https://m.eds0o.ru/8a141b34
KacaTe/JIbHOW U XOpJou

55 YT/bl MeXay XOpJamMu U
CeKYIIUMU

56 Yrel Mexay xopAamu 1
CeKYIIUMHU
Bana.l‘{Hme Y OTMCaHHbIe Bumorexa [IOK

>7 E;;fg:ﬁf;giﬁ;ﬁ?};fx https://m.edsoo.ru/8a140f86
BHI/ICEl‘I:IHLIe Y OTMCaHHbIe Bumiorexa [IOK

| ovsnator cooticmsa hitps://m.edso.ru/Bal 41604
BHI/Ica.I:IHbIe Y OTMCaHHbIe Bumorexa [TOK

>9 ;;E;ﬁ;iﬁfﬁ?;gi?};;x https://m.edsoo.ru/8a1416d4
ITprimeHeHVe CBOWCTB
BIIHCAHHBIX 1 OIMHMCAHHBIX

60 YeTbIPEXYTO/IbHUKOB IIPU
pelleHUu reoMeTpUUeCcKrux
3a/1a4

61 [IpumMeHeHre CBOWCTB

BITMCAHHBIX W OMMMCAHHBIX




YeTbIPEXYT0/IbHUKOB MPU
pellleHnY reOMeTpUYeCcKrX

3a7au

BsanmHoe pacrionokeHue

bubmoreka LIOK

62 ABYX OKPYXXHOCTe#, 0Bue 1 https://m.edsoo.ru/8a1410a8

Kacare/bHble
. bubmoteka LJOK

63 Kacanme okpyxrocrei 1 https://m.edsoo.ru/8a1410a8
KoHTposbHast paboTa o Teme

64 "YT/Bl B OKPYKHOCTH. 1 bubmoreka LJOK
BnucaHHble U onMcaHHbIe https://m.edsoo.ru/8a141c88
YeTbIpexyroJbHUKKU"
IToBTOpEHME OCHOBHBIX

65 TOHATUU U METO/|0B KypCOB 7 1 bubmioteka LIOK
u 8 knaccoB, 0600611eHNE https://m.edsoo.ru/8al41ddc
3HaHUM
[ToBTOpEHME OCHOBHBIX

66 TOHSTUM U METO/I0B KypCOB 7 1 bubnuoreka LIOK
1 8 K/1accoB, 000011eH1e https://m.edsoo.ru/8al41efe
3HaHUM

67 WTorosast KOHTpOJIbHAsA 1 bubnuoreka LIOK
pabota https://m.edsoo.ru/8a142368
IToBTOpEHME OCHOBHBIX

68 TOHATUU U METO/|0B KypCOB 7 1 bubnuoreka LIOK
1 8 Ky1accoB, 060011eH1e https://m.edsoo.ru/8a1420ac
3HaHWUM

OBIIEE KOJIMYECTBO UACOB 68
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9 KVIIACC

No

KosmunuecTBO yacoB

J/1eKTpoHHBIE H(POBbHIe

TeMa YPOKa KOHTpOJ‘leLIe HpaKTI/IHECKI/Ie OﬁpaBOBaTEJ'lebIe
n/n Bcero
paboTsI paboTbI pecypchsl
1 ? porecﬁ;l;:f eI/IquKI/Ix 1 Bubmiorexa LIOK
P METD o o https://m.edsoo.ru/8a1424bc
¢byHKuui yrios ot 0° go 180
2 @®opmyJibl TIpUBEIeHUS 1
3 TeopemMa KOCUHYCOB 1 Bubmiorexa LIOK
p y https://m.edsoo.ru/8a14336¢
4 TeopeMa KOCMHYCOB 1
5 Teopema KOCUHYCOB 1 Bubmiorexa HOK
p y https://m.edsoo.ru/8a142d5e
Teopema cuHyCOB 1 Bubmorexa LIOK
p y https://m.edsoo.ru/8al42e8a
7 TeopemMa CMHYCOB
8 TeopemMa CMHYCOB
9 E;IX;‘E'?{GH?HEO/;HHH CTOpOH U 1 bubnuoreka LIOK
y https://m.edsoo.ru/8a1430b0
TPeyTroJIbHUKOB
bubmoreka LIOK
10 Peluieryte Tpeyro/bHUKOB 1 https://m.edsoo.ru/8al42ac0
bubmioreka LJOK
1 Peluerue TpeyrobHAKOB 1 https://m.edsoo.ru/8al42ac0
bubmoreka LIOK
12 Peruerye Tpeyro/bHHKOB 1 https://m.edsoo.ru/8al42ac0
bubmuoreka IIOK
13 Peluerue Tpeyro/bHAKOB 1 https://m.edsoo.ru/8al42ac0
14 [TpakTHyecKoe NMpUMeHeHHe 1 bubmoTeka LIOK




TEOpPeM CHHYCOB U KOCUHYCOB

https://m.edsoo.ru/8al42c3c

[IpakTHyeckoe nprMeHeHVe

15 TeopeM CUHYCOB Y KOCHHYCOB
16 KonTponbHast paboTa 1o Teme bubmiorteka LJOK
"PelieHrie TpeyronbHUKOB" https://m.edsoo.ru/8a14392a
17 [MoHsiTHe 0 peoOpa3oBaHUA bubmoreka [IOK
1oz100ust https://m.edsoo.ru/8a143ab0
18 CoOoTBeTCTBEeHHbIE 3/IeMeHTbI bubnuoreka LIOK
1o/1I00HBIX (hUryp https://m.edsoo.ru/8al43de4
CoOOTBeTCTBEHHbIE 3/IeMEeHThI
19
1oA00HBIX Uryp
Teopema o nipousBezieHUA
OTpe3KO0B XOp/, Teopema O Bubmoreka LOK
20 NPOUSBEACHIN OTPE3KOB https://m.edsoo.ru/8a14406e
CeKylL1X, Teopema O KBazipare
KacaTeJIbHOU
Teopema o nipousBezieHUH
OTpe3KOB XOp/, Teopema O Bu6morea OK
21 MPOVM3BE/EHHI OTPE3KOB https://m.edsoo.ru/8al441a4
CeKyl1X, Teopema O KBazipare
KacaresbHOU
Teopema o nipousBezieHUA
OTPE3KOB XOpJI, Teopema 0 Bumotexa ITOK
22 MPOMSBE/ICHN OTPE3KOB https://m.edsoo.ru/8a1442da
CeKyllMX, TeopeMa O KBa/ipaTe
KacaTeJIbHOU
[IpyMeHeHVie TeopeM B Bubmoreka [TOK
23 DELICHUH TEOMETPHACCKIX https://m.edsoo.ru/8a143f06
3a/1au
24 IIpumeneHue TeopeM B bubmoreka LIOK

pelieHr reOMeTPUYEeCKHX

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




3ajau

[IpumeHeHue Teopem B

bubmoreka LIOK

25 PCLICHHH FEOMETPHACCKIX https://m.edsoo.ru/8a144578
3ajau
KontpossHast paboTa 1o Teme

2% "IIpeo6pa3oBaHue 1T0006MS. bubmioTteka LJOK
MeTpuyeckrie COOTHOLIEHUS B https://m.edsoo.ru/8a1447a8
OKDPY>XHOCTH"

OnpepeneHrie BEKTOPOB.

27 dusnuecKuil u bubmoreka [IOK
reoMeTpUUeCcKUi CMBIC/T https://m.edsoo.ru/8a144960
BEKTOPOB
Cno)keHre ¥ BbIUMTaHUE Bu6morexa LOK

28 BEKTOPOB, yMHOXEHHE https://m.edsoo.ru/8al44a8c
BeKTOpa Ha YKCJI0
Cno)keHre ¥ BbIUMTaHUE Bu6morexa LOK

29 | BEKTOpOB, yMHOXeHHe https://m.eds00.ru/8a144d52
BeKTOpa Ha YKUCJI0
Cno)keHre W BbIUMTaHUE

30 BEKTOPOB, YMHOKeHHe
BeKTOpa Ha YUC/I0

31 Pa3noykeHue BeKTOpa I10 IByM
HEeKOJIJTMHeapHbIM BeKTOpam

32 KoopayHatbl BeKTOpa Bubmorexa LOK

https://m.edsoo.ru/8al44fbe
CkassipHOe TIpou3Be/ieHre

33 BEKTOPOB, ero rprMeHeHue bubmoreka LIOK
JLIs1 HAXOXKJeHUs JJIUH U https://m.edsoo.ru/8a14539c¢
YTJIOB

34 CxkarnsipHOe npou3BejieHre bubmoreka LIOK

BEKTOPOB, €ro ripuMeHeHne

https://m.edsoo.ru/8a14550e




JLIs1 HAXOXKJeHUs JJIUH U
yTJIOB

35 Pemenue 3amau ¢ 1IOMOLLIBIO bubmioreka LJOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Permienue 3aiau ¢ TIOMOIIIBIO bubmoreka IIOK
BEKTOPOB https://m.edsoo.ru/8a1458c4
37 [TpuMeHeHHe BEKTOPOB /ISt
perieHust 3a7ja4 GU3NKU
38 KoHTponbHast paboTa 1o Teme bubmoreka LIOK
"BekTopsl" https://m.edsoo.ru/8a145b08
39 [ ekapToBbI KOOP/AUHATHI
TOUYEK Ha IJIOCKOCTH
Ny bubnmmoreka [IOK
40 ¥ paBHeHHe MPAMOHU httDs://m.edS(I)_E).ru/Sa145c48
41 YpaBHeHHe TPsSIMOU
42 YpaBHeHUe OKPY>KHOCTH Bubmmorexa [OK
https://m.edsoo.ru/8a14635a
KoopauHathl Touek Bu6morea LOK
43 nepece:; CHUA OKPYKHOCTH 1 https://m.edsoo.ru/8a146620
npsiMoi
MeToz KOOpAUHAT MpH
44 pellleHUH TeOMeTpUUeCKUX
3a/1ay4, MPaKTUUYeCKUX 3a/jau
MeTog, KOOpAUHAT MpH
45 pelLleHrH TeOMeTPUUeCKUX
3a/lau, MPAKTUYECKUX 3a/1au
Metoz KoopAHUHAT IpU
46 pelleHn reOMeTpUUeCKUX
3a/1a4, MPaKTUYeCKUX 3a7jau
47 KoHTpospHast paboTa 1o teme Bbubmoreka LIOK

" [lekapTOBbI KOOPJAUHATHI Ha

https://m.edsoo.ru/8al146e0e




IJIOCKOCTH"

® | wmoroyrommun Bubmotexa LIOK
- B;IEMEHTOB https://m.edsoo.ru/8al46fda
bubmoreka LIOK
49 Hucro 1. JlmHa oKpyXHOCTH httDs://m.edscl)_}).ru/8al472c8
bubmioreka LJOK
oV | Huero . Jlmia okpyKHOCTH httDs://m.edS(];}).ru/8a14714c
51 JJIMHa IyTY OKPY>KHOCTH
52 Pagviannas mepa yria Bub/morexa LOK
https://m.edsoo.ru/8a14714c
53 [Inomaae Kpyra, cekropa, bubmuoreka IIOK
cerMeHTa https://m.edsoo.ru/8a147426
54 ITnowanak Kpyra, cekropa, bubmoreka LJOK
cerMeHTa https://m.edsoo.ru/8a147750
c5 [Inomaae Kpyra, cekropa, bubmoreka [IOK
cerMeHTa https://m.edsoo.ru/8a147750
56 [lonsiTue o gABUKEHUU bubmioreka LIOK
TJIOCKOCTHU https://m.edsoo.ru/8a147c82
57 [TapanenbHbIN NIEPEHOC, bubmoreka LIOK
TOBOPOT https://m.edsoo.ru/8a147f16
c8 [TapannenbHbIN epeHOC, Bubmoteka LIOK
TIOBOPOT https://m.edsoo.ru/8a147f16
59 [TapansenbHbIM NIEPEHOC,
MOBOPOT
60 [TapannenbHbIN NepeHOC,
MOBOPOT
61 [IprMeHeHue JBU)KeHUM TIPU bubmioreka LIOK
peIeHnH 3a7au https://m.edsoo.ru/8a1480e2
62 KonTponbHast paboTa 1o

TeMaM "IIpaBunbHbIE




MHOT'OYT OJIbHUKH.
OKpy’XHOCTb. [IBUXKeHUs
TJIOCKOCTH"

63

IToBTOpEHME, 0O0OOIIIEHHE,
CHCTeMaTH3al[1s 3HaHUM.
V3mepeHne reomeTpUueCKUX
BeJIMUMH. TpeyrosbHUKU

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

64

[ToBTOpeHMe, 060011eHNe,
CUCTeMaTH3aLus 3HaHUM.
[NapannenbHbie U
TIepIieH/IUKYISIPHBIE MPSIMble

bubmoreka [IOK
https://m.edsoo.ru/8a148650

65

[ToBTOpEHME, 000OIIIEHHE,
cUcTeMaTHr3alus 3HaHWUM.
OKpy>XHOCTB U KpYT.
['eomeTpruecKye NOCTPOEHUSI.
YT/Ibl B OKPY>KHOCTH

66

[TorTOpeHMe, 060011eHNE,
cUcTeMaTHU3aLysl 3HaHUH.
BrivicaHHbIe U OMKMCaHHbIE
OKPY>KHOCTH
MHOT'OYTOJIbHUKOB

67

NTtoroeasi KOHTPO/IbHAsA
paboTta

bubmioTeka LIOK
https://m.edsoo.ru/8a148920

68

[ToBTOpEHME, 000OIIIEHHE,
CHCTeMaTH3allys] 3HaHUI

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOI'PAMME
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