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HOACHUTEJIBHAS 3AIINCKA

PabGouass mporpamma ydeObHOro kypca «['eomeTpusi» s o0OydHaromuxcs ¢
3a/Iep>KKOM neuxuueckoro pazputus (nanee — 3I1P) Ha ypoBHE OCHOBHOI'O OOIIIETro
o0pa30oBaHus COCTaBJIEHA HA OCHOBE
. ®denepanabHOro roCy1apCTBEHHOI0 00pa30BaTEIbHOTO CTaHAAPTa OCHOBHOTO
obmero obpazoBanus (IIpukaz Munnpocsemnienus Poccun ot 31.05.2021 r. Ne
287) (manee — ®I'OC O00),
) ®denepanbHOM aganTUPOBAHHOM 00pa30BaTENbHONW MPOTPaMMbI OCHOBHOTO
oOmrero o6pazoBaHus sl 00y4aroOmUXCSd C OTPAHHMYCHHBIMH BO3MOXKHOCTSIMU
3nopoBbs ([Ipukaz Munnpocsenienus Poccuu ot 24 Hosi6pst 2022 r. Ne 1025),
. denepanbHO paboyeit mMporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs IO
yueOHOMY TipeameTy «MaTtemaTukay,
. denepanbHOM TPOrpaMMbl BOCIIHTAHUS, C Y4YE€TOM paClpeeeHHBIX 10
KJlaccaM TIPOBEPSEMBbIX TpeOOBaHUN K pe3ysibTaTaM ocBoeHus DenepanbHOi
aJlan THPOBAaHHON 00pa30BaTEILHON MTPOTPaMMbl OCHOBHOT'O OOIIIET0 00pa3oBaHMUs
JUTs1 0OYYarONIUXCs € 3aJEPIKKOM TICUXUYECKOTO Pa3BUTHUS.
C UBMEHEHUSIMU, YTBEPKIEHHBIMMU:
. IIpukazom MunucrepctBa npocsemienus Poccuiickoit ®@enepauun ot 8
okTs0ps 2025 r. Ne 729 "O BHeceHUM H3MEHEHUN B HEKOTOpBIC TPHUKA3bI
MunuctepctBa  mpocsemieHuss  Poccuiickont  @Denepaumu, Kacaroluecs
denepanbHbIX 00pa30BaTENIBHBIX MPOTpaMM HAYalbHOTO 00IIEero 0Opa3oBaHMS,
OCHOBHOTO 00111eT0 00pa3oBaHus U CpeIHEero 001ero oopasoBanus';
. IIpukazom MunucrepctBa mnpocsenieHust Poccuiickoit denepanun ot 10
HOsIOpst 2025 1. No 808 "O BHeceHMM W3MEHEHMH B HEKOTOPBIC IPUKA3bl
MunucrepctBa  mpocsemienuss  Poccuiickont  @Denepanmu, Kacaroluecs
denepanbHBIX 00pa30BaTEIBLHBIX IPOrpaMM HayajdbHOTO O00IIEero oOpa3oBaHMS,
OCHOBHOTO 00111eT0 00pa3oBaHus U cpeHero odiero oopasoBaHus"
B pabGoueit mporpamme yuTeHbl HJAEH H TOJOXKeHHS KoHIeNmuu pa3BUTHS
MaTeMaTH4ecKoro oopa3oBanus B Poccuiickoit Deneparuu.

I'eomeTpusi Kak OAWMH W3 OCHOBHBIX pa3[elOB IIKOJBHON MaTeMaTHKW,

MMEIOIINNA CBOEH I1eNIbI0 00€CTIeUnTh U3YYEHHE CBOMCTB M pa3sMepoB (uryp, ux
OTHOLIEHHM ¥ B3aWMMHOE PpACMHOJIOKEHHE, ONUPAETCsd Ha  JIOTHMYECKYIO,
J0Ka3aTeNlbHy0 JIMHHUIO. L[eHHOCTh M3y4YeHHs] F€OMETPUU Ha YPOBHE OCHOBHOTO
o01mero 00pa3oBaHusl 3aKIIOYAETCS B TOM, UYTO OOYYAIOIIUNACA YYUTCS MPOBOJIUTH
JIOKa3aTebHbIE PACCYXKACHUS, CTPOUTH JJOTHUECKUE YMO3AKIIOUEHUS, T0Ka3bIBaTh
WUCTUHHbBIE YTBEPXKJCHHUSI U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJHUTH
paccyXIeHusi «OT TPOTHBHOIO», OTJIWYaTh CBOMCTBA OT NPHU3HAKOB,
dbopMynrpoBaTh 0OpATHBIC YTBEPKACHHUS.

Bropoil uenpi0 M3ydeHUss T€OMETPUHU SBISIETCS HCMOJb30BaHUE €€ Kak
MHCTPYMEHTa NpPHU PEUICHUU KaK MaTeMaTUYECKHX, TaK M MPAKTUYECKUX 3ajad,
BCTpEUAIOIIMXCS B  peanbHOM ku3HU. OOyyalomuiics [TOJKEH HayYUTbCs
ONpEeNIeNIUTh TEOMETPUUECKYI0 (PUTYpy, ONMHUCATh CIOBAMH JIAHHBIA 4YEPTEXK WIIH



PUCYHOK, HAITH IJIOIIAh 3€MEIFHOTO y4acTKa, PACCYUTATh HEOOXOIUMYIO JUTUHY
ONTOBOJIOKOHHOTO Kalens win TpeOyeMble pa3Mephbl rapaxa sl aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAas, BHIYMCIWUTEIbHAS JHHHUS B U3YYCHUU TCOMETPHH.
[Tpu pemieHnM 3amad MPAKTUYECKOTO XapakKTepa OOYJAIOIUNUCS YUUTCS CTPOUTH
MaTeMaTHYeCKUe MOJEIN  PEATbHBIX JKU3HEGHHBIX CHUTYallUld, IPOBOJUTH
BBIYHCIICHUS W OIICHUBAThH aJIEKBATHOCTD MOJTYYCHHOTO pe3y/IbTaTa.

KpaiiHe BakHO MOTYEPKUBATH CBSI3M TEOMETPHUU C JPYTUMH YYCOHBIMH
MpeIMETaMH, MOTUBUPOBATh MCIIOIb30BaTh OIMPEACIICHUS TEeOMETPHUSCKUX (DUTYP
U TIOHSTHH, JEMOHCTPHPOBATh NMPHUMCHCHHUE TOJYYECHHBIX YMEHUW B (PU3UKE H
TEXHUKE. OTH CBSA3M HaumOojiee SpPKO BUAHBI B TeMax «BeKkTopsy,
«TpuroHoMeTpuueckue COOTHOIIEHUs», «Meron xoopauHaty u  «Teopema
[Tudaropar.

YueOHblii Kypc «l'eomMeTpusi» BKIIOUYACT CIEAYIOUINE OCHOBHBIC DPa3Ieiibl
comepxkanusi: «l'eomeTpudyeckue Gurypel W uUx cBoiicTBay, «M3MmepeHue
TCOMETPUYCCKUX  BEIMYMH», «JlekapToBBI KOOpPAMHATHI HAa  IJIOCKOCTHY,
«BexTops», «JIBIKEHHS II0CKOCTHY, «IIpeodpazoBaHus mog00us.

Ha uzydenune yde6HOTO Kypca «I eomerpusi» otBoautcsi 204 gaca: B 7 kiacce
— 68 yacoB (2 yaca B He/ieni0), B 8 Kiacce — 68 yacoB (2 yaca B Heflen0), B 9 kiacce
— 68 yacoB (2 Jaca B HEJIEINIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

HavanpHbie nonaTus reomerpun. Touka, npsiMas, OTpE30K, Jyd. Yrou. Buasl
yrioB. BeprukanbHble U CMEXHbIE yIubl. buccexkrpuca yrima. Jlomanas,
MHOTroyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIIPHOCTD MPSMBIX.

CummeTtpuunbie ¢purypsl. OCHOBHBIE CBOMCTBA 0ceBoi cumMeTpuu. [Ipumepsl
CUMMETPHH B OKPY’KAIOIIEM MHUpE.

OCHOBHBIE TIOCTPOEHHSI C TOMOILIBIO LMPKYJIA U JIMHEWKUA. TpeyroibHUK.
BricoTa, Mmennana, GuccekTpuca, X CBOMCTBA.

PaBHOOeApEeHHBIE W pPaBHOCTOPOHHUN  TpeyrojbHuUKH. HepaBeHCTBO
TPEyroJIbHUKA.

CoiicTBa ¥ TMpU3HAKW paBHOOENPEHHOTO TpeyrojbHuKa. IlpusHaku
PaBEHCTBA TPEYT OJIbHUKOB.

CBoiicTBa ¥ MPU3HAKK NapaJlIeabHbIX NpsAMbIX. CyMMa yIiIOB TPEYIroOJIbHUKA.
BHemHue yriael TpeyrojibHUKA.

[IpsMoyronbHBIA  TpeyroibHUK. (CBOHCTBO MEIHMAHBI MPSMOYTOJIBHOIO
TPEYroJIbHUKA, IPOBEIEHHON K runorenyse. [Ipusnaku paBeHCTBa MPAMOYTOJIBHBIX
TPEYroJbHUKOB. [IpsSMOYrOnbHBINA TPEYTOJBHUK C YIJIOM B 30°.

HepaBeHncTBa B reoMETpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yriie M OoJbLIed CTOpOHE TPEyrojbHHKA.
IlepnieHAUKyJIAp U HAKJIOHHAS.

['eomeTpuueckoe wmecto Toudek. buccekTtpuca yriia ©  CepeIUHHBIN
NEPIEHIUKYIISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XopJla U JuUameTp, HuX CBoMcTBa. B3anmHoe
PACIIONIOKEHUE OKPYKHOCTH M IpsiMoM. KacarenbHas M cekymias K OKPY>KHOCTH.
OkpyXHOCTb, BIIMCaHHas B Yroj. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYrOJIbHUKA.

8 KUIACC

UYereipéxyronpauku. [lapamienorpamMmm, ero npu3Haku U cBoucTBa. HacTHble
Clly4au MapajuieorpaMMoB (TIPSIMOYTOJBHUK, poMO, KBaapar), WX MPHU3HAKH H
coiictBa. Tpameuusi, paBHOOOKas Tpamenus, €€ CBOIICTBA M MPU3HAKHU.
[IpssmoyronpHas Tpaneuus.

Meton yaBoenuss meauansl. LlenTpanbHas cumMmerpus. Teopema daneca u
TEOpEMA O MPOMOPUHUOHATBHBIX OTPE3KaX.

Cpennue nuHUM TPEYTOJbHUKA U Tpaneuuu. LleHTp macc TpeyronbHuUKa.

[logoOue TpeyronbHUkoB, Koddduuuent mnogodus. Ilpusznaku nomodus
TPEYTroiabHUKOB. [IpuMeHenne nono0us npu penieHuy NpakTHUYeCKUX 3a/1au.



CaoiicTBa miomaneit reomerpuyeckux @uryp. DopMysibl s TIUIOMIAH
TpEyrojbHUKA, Mapajuiesorpamma, pomOa u Tpanenuu. OTHOUIEHUE TUIOLaaeh
MoJ00HBIX GUryp.

Brruuciienue miomanen TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl I[ludaropa npu pemenun
MPAKTUYECKUX 3a]1a4.

CuHyC, KOCHMHYC, TaHT€HC OCTpPOIO yIJia MPSIMOYTrOJIbHOTO TPEYrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXIECTBO. TpuUroHOMETpUYecKre (QyHKIUU
yraoB B 30, 45 u 60°.

Brincannbie 1 IEHTPaJIbHBIE YTJIBI, YTOJI MEXKY KACATEIBHOU U XOPIOU. Y TJIbI
MEXIY XOpJAaMH W CEKyIIMMH. BNUCAaHHBIE M OMUCAHHBIE YETHIPEXYTOJIbHUKH.
B3aumHoe pacnonoxxkeHue AByX okpyxHocrtei. Kacanue okpyxHocTted. OOrue
KacaTeJIbHbIE K JIBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreic yrioB or O go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. DOopMyIbl mpuBeaEHUS.

Pewienne TpeyronbHHKOB. Teopema KOCHHYCOB U TEOpeMa CUHYCOB. Pemienue
IPaKTUYECKUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pazoBanue nmompodus. [lomodre cOOTBETCTBEHHBIX IJIEMEHTOB.

Teopema O TPOU3BEIECHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJApaTe KacaTeIbHOM.

Bektop, mimHa  (MOIyidb)  BEKTOpA,  COHAINPABJICHHBICE  BEKTOPBHI,
IPOTUBOIMOJIOAKHO HAIIPABJIECHHBIE BEKTOPHI, KOJUITMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OMNEpallMd HaJ BEeKTOpamu. Pa3ioxkeHune BeKTOpa IO JIByM
HEKOJUIMHEapHbIM BekTopaM. KoopnuHatel BekTopa. CKalsIpHOE IPOU3BEIICHHE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHHS JJIUH U YTJIOB.

JIlekapTOBbI KOOPAMHATHI HA TJIOCKOCTH. Y PaBHEHUS MPSIMOM U OKPY’KHOCTH B
KOOpAWHATaX, MEepPEeCcEeUCHUe OKPYKHOCTEM M IpsAMbIX. MeToa KoOpAWHAT U €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. JJIMHA OKPYKHOCTH. [ 'pajtyCcHas 1 paguaHHas
Mepa yrija, BBIYMCIEHUE IJIMH Jyr OKpyKHocteu. [lmomans kpyra, cekropa,
CerMeHTa.

JIBMKEHUST TUIOCKOCTH W BHYTPEHHHE CHUMMETpUU (QUryp (3JIeMEeHTapHBIC
npeactasnenus). [lapannensHeiil nepeHoc. [loBopor.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«I"eomeTpus» XapaKTepU3YHOTCS:

1) naTpuoTHYeCcKoe BOCIMTAHHE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUAM  POCCHUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kxIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKJACHHUIO 3TUYECKUX MPOOIIEM, CBI3AHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MAaTE€MAaTHYECKON HAIMpaBICHHOCTH, OCO3HAHMEM BaXHOCTH MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUAYATBLHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX TIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, PACCYKICHHUH, YMEHHIO BHUIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelIoBEUYECKOU
NEATEIIbHOCTH, JTAINlOB €€ Pa3BUTHS M 3HAYMMOCTH Ul Pa3BUTHSA LIUBUIIN3ALMH,
OBJIAICHUEM SI3BIKOM MAaTEMATHKHA M MAaTeMaTH4YECKOM KYyJbTYpOH KakK CPEICTBOM
IIO3HAHUS MHpPA, OBJAJECHHEM NPOCTEUIIMMH HABBIKAMHU HCCIIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAr OOy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HABbIKA pe(iIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAKOTO K€ MpaBa JPyroro 4yeJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JUIsl pelIeHus 3a/1a4 B
00JIaCTH COXPAaHHOCTHU OKPYXaloUIed cpe/ibl, MJIaHUPOBAHUS MMOCTYIIKOB U OLEHKH
UX BO3MOXKHBIX MOCJIEICTBUM JJI OKpY>Karoulel cpejibl, 0CO3HAHUEM TII100aIbHOTO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIE
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOAMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMyIupoOBaTh UAEH, MOHATHUSA, TUIIOTE3bI 00 OOBEKTAX U SBJICHUSAX, B TOM UUCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JEQUIMUTHI COOCTBEHHBIX 3HAHMM U
KOMIIETEHTHOCTEH, INIAaHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO ~ OCO3HAaBaThb CTPECCOBYK)  CUTYallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
NpUHUMAaEMble pEUIeHUs] U JeUCTBUS, (OpMynHpoBaTh U OLEHUBATh PUCKU U
nocieacTBus, (OPMUPOBATDH OIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Joruueckue AecTBUA:

e BBISBISITh U XapaKTePU30BaTh CYIIECTBEHHBIC NMPU3HAKA MaTEMaTHUECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUNA MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICICHNs] ~ TIOHSTH,  YCTaHABIMBATH  CYMIECTBEHHBIW  MPU3HAK
KIaccu(uKaIMi, OCHOBaHUSI i OOOOIICHHWS W CpPaBHEHWS, KPUTECPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCIpPUHUMATH, (QOPMYIHpPOBATH ¥  MPEOOPa3OBBHIBATH  CYKICHUS:
YTBEPUTEIbHBIE W OTPHUIATEIbHBIC, CIMHUYHBIC, YacTHBIC W O0OIIHe,
YCIIOBHEIE;



BBISBISTh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeursi B (akTaX, [JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUHU JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEUUIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUCHUHN 110 aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUM (IpsMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOXKHBIE JI0Ka3aTeIbCTBA
MaTEMaTUYEeCKUX (PAKTOB, BBICTpAMBaTh apPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4yeOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapUMaHTOB pEIICHMs, BbHIOMpaTh HaumboJiee NOAXOIAIUMNH C Yy4ETOM
CaMOCTOATEIBLHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEN0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIONIUE MPOTHUBOpEUYUE, NpodieMy,
CaMOCTOSATEJIbHO ~YCTAaHaBIMBATh KMCKOMOE M JaHHOEe, (OPMHUPOBATH
TUIOTE3Y, apTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATEIHHO (POpPMYIHpPOBaTh 0000IIEHNUS W BBIBOJIBI 10 pe3yjbTaTaM
NPOBENEHHOTO HAOIO/IEHUs, HUCCIEIOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, a TAKKE BBIIBHUIAThH
NPEATIOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmaumeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJU3UPOBAaTh, CHUCTEMATU3UPOBAaTh W HWHTEPIPETHPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh (GopMy TMpeACTaBICHHS WHPOpPMAMM U WUTFOCTPUPOBATH
perraemMbie 3aJaddl  CXeMaMH, JIuarpaMMaM#, WHOW Tpadukoil u ux
KOMOMHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HMH(POpPMAIMK 1O KPUTEPHSIM, MPEITIOKECHHBIM
yduTesaeM Win chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYKJIECHHS B COOTBETCTBUU C YCIOBUSIMHU
U LeJISIMU OOIIEHUS, SICHO, TOYHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PECHHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSACHEHHS IO XOAYy PEIICHUS
3a7]a4i, KOMMEHTUPOBATh MMOJYYEHHBIN PE3YJIbTAT;

B XOJIe 0OCYXXJIeHHsI 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaEMON TEMBI,
npoOJieMbl, perniaeMoi 3ajauu, BHICKA3bIBATh UJI€U, HAIlCJICHHBIE HA MOUCK
pElIeHUs, COIOCTABIIATH CBOU CYKJICHUS C CYKICHUSMU JIPYTUX YYACTHUKOB
Jauanora, OOHapy>KMBaTh Pa3U4YUEe U CXOJICTBO IMO3UIUNA, B KOPPEKTHOMU
dbopme hopmMyIUpPOBATH pa3HOTIIACHS], CBOM BO3PAKECHUS;

MPEACTABIATh PE3yJIbTATHl PEUICHUS 3a/1a4H, IKCIIEPUMEHTA, UCCIIEI0BaHNUS,
MIPOEKTA, CAMOCTOSITEIbHO BHIOMPATh (DOPMAT BBICTYIUICHUSI C yUETOM 3aja4
MIPE3CHTAIIMN U OCOOCHHOCTEH ay/IUTOPHH;

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W WHIUBUYaJIbHOU
paboTHI NP pPEIICHUN YIEOHBIX MATEMATHYECKUX 3a/1a4;

MPUHUMAThH 1€]b COBMECTHOM JEATEIbHOCTH, MJIAHUPOBATh OPraHU3ALINIO
COBMECTHOW paboOThI, pachnpenensTh BUIBI paldOT, TOroBapUBAThCA,
00CyXIaTh MPOIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKHX
JIIO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCy)JaeHus, O0OMeH
MHEHHSIMU, MO3TOBBIC IITYPMBbI U JIPYTHUE), BHITIOJHITH CBOIO YacTh PaOOThI
U KOOPAUHUPOBATH CBOM JCHUCTBUSA C JAPYTMMM YJIE€HAMU KOMAaHJbI,
OLICHMBATh KAauyeCTBO CBOEro BKJIaJa B OOMIMNA TMPOAYKT IO KPUTEPHSM,
c(hOpMyYIMPOBAHHBIM YYaCTHUKAMU B3aHUMOICHCTBHUS.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH, AJITOPUTM pELICHUs 3aAaud (WM €ro
4acTh), BBIOMPATH CMOCOO peHIeHUsI ¢ y4€TOM HUMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEW, AapryMEHTHpPOBAaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISA IIpoliecca U pe3yJibraTa
pELICHUsI MAaTEMATUYECKON 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU PELICHUU 33/1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH MOCTABICHHON LEIN U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JTOCTUKEHHS WM HEJOCTHKEHHUS IIEJIH,
HaXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B 7 kJjacce OOYyYaroOIMICS TMOJIYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Pacno3naBaTh W3ydeHHBIE TE€OMETpUUECKHUE (UTYpBI, OMNPEAeisITh HX
B3aMMHOE pPaCIOJIOKEHHE, H300pakaTb TeOMETpUYECKHE (UTypbl, BBINOIHITH
YEPTEKHU I10 YCIOBHUIO 3a7aud. V3mMepsTh TUHEWHBIE U YITIOBbIE BEJIMYUHBL. Pemars
3a7]a4M Ha BBIYKMCIICHUE JIJTMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath TpyOyI0 OIIEHKY JHMHEWHBIX M YIJIOBBIX BEJIWYHUH TPEAMETOB B
peasbHOM JKM3HU, Pa3MEpPOB MPHUPOJHBIX OOBEKTOB. PasznmuuaTh pa3Mepbl 3THX
00BEKTOB IO MOPSJIKY BETUYUHBI.

CTpouTh 4epTeXKHU K TECOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCs MNpU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCHOJIH30BaTh
MIPU3HAKK U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB IIPH PEIICHUU 33/1a4.

[IpoBOAUTH JOTHUYECKHUE PACCYXKICHHUS C HMCIOJIB30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonb30BaThCAd MNpHU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJbHUKOB,
CBOWMCTBOM MEIHMaHbI, MPOBEAEHHON K TUIIOTEHY3€ MPSAMOYTOJILHOIO TPEYTOJIbHUKA,
B PEILLIEHUU T'€OMETPUUYECKHUX 3a/ay.

Onpenenste NapaIeIbHOCTD MPSMBIX C IIOMOIIBIO YTIIOB, KOTOPbIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajyieabHOCTh NPSIMBIX C MOMOILIBI PaBEHCTBA
PACCTOSHUN OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTOU MPSIMOM.

Pemath 3agaun Ha KieTyaToit Oymare.

[TpoBOaUTH BEIYMCICHUS U HAXOAUThH YUCIOBBIC M OYKBEHHBIC 3HAYCHUS yTIIOB
B F'€OMETPUYECKUX 3a/a4ax C UCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJBbHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB yTIJIOB, OOpa30BaHHBIX TIPU TEPECEYCHUU IBYX
NapajulebHbIX NPSMBIX CEKyLIel. Pemarsy npakTudyeckue 3a1auu Ha HaXOXKJICHUE
YTJIOB.

Bianetp mNoOHATHEM TE€OMETPUYECKOTO MECTAa TOYEK. YMETh ONPEACHATH
OMCCEeKTPHCY yIJla U CepeAUHHBIN MEePIICHIUKYISP K OTPE3KY KaK r€OMETPUUYECKUE
MECTa TOYEK.

@opmMynUpOBaTh ONPEAEIEHUS] OKPYKHOCTH M Kpyra, XOpAbl U JHaMeTpa
OKPYKHOCTH, TTOJIb30BATHCSI X CBOMCTBAMU. Y METh IPUMEHATH 3TU CBOWCTBA NIPHU
peLICHUH 3a7a4.

BiageTp MoHATHEM OMMCAaHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ meHtp. [lomp3oBaThcs (pakTamMum O TOM, YTO OHMCCEKTPUCHI YTIIOB
TPEYTrOJIbHUKA IIEPECEKAIOTCd B OJHOM TOYKE, MU O TOM, 4YTO CEPEAVHHBIC
MEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJHOM TOUKE.

BiianeTp noHsiTHEM KacaTelbHOM K OKPY)KHOCTH, MOJIB30BATHCA TEOPEMOU O
MEPIIEHANKYJIAPHOCTH KacaTeJIbHOM U paguyca, MPOBEAEHHOIO K TOYKE KACAHUS.



[Tonb30BaThCs MPOCTEUIIMMHU T€OMETPUUECKUMH HEPAaBEHCTBAMU, TTIOHUMATh
UX IIPAKTUYECKUNA CMBICI.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHHUS C MOMOIIBIO LIUPKYJISI U
JINHEWKMU.

K koHmy oOyuenuss B 8 kJjiacce OOydYaromMiiCs TMOJIYYUT CIEAYIOIINE
MIPEAMETHBIE PE3YJIbTATHI:

Pacno3snaBaTh OCHOBHBIE BHJBI UYETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI,
MOJIb30BATHCSl UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

[IpuMeHsThL CBOMCTBA TOYKHM TEPECEUCHHS MEIWaH TPEyroyibHUKa (LIEHTpa
MAacc) B pEILIEHUH 3a]1ay.

Brnaners noHsiTHEM CpeIHEN TUHUM TPEYTOJIBHUKA U TPANCIINH, TPUMEHSITh UX
CBOMWCTBA IIpU pELIEHUH reoMerpudeckux 3anad. Ilonb3zoBarees Teopemoint daneca
U TEOPEeMOW O MPOMOPIUOHATIBHBIX OTpPE3KaX, MPUMEHATh WX JJIs PEIICHUs
MPaKTUYECKUX 3aj1ay.

[IpuMeHsTh IpU3HAKK TTOA00USI TPEYTOJILHUKOB B PEIICHUH T€OMETPUICCKUX
3a/1ad.

[lonb3oBaTecst Teopemoit [ludaropa ansg pemieHUss TEOMETPUUYECKUX H
npakTH4Yeckux 3a1ad. CTpOUTh MaTEMaTHUECKYIO MOJIENb B IPAKTUYECKUX 3aa4aXx,
CaMOCTOSITEIBHO AENaTh YEPTEK U HAXOJAUTH COOTBETCTBYIOIIHNE JJIUHBI.

Brnanerp TOHATHSIMM CHHYyCa, KOCHMHYCa M TaHI€HCa OCTpPOro yria
OPSAMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCA ITUMU MOHATUSAMM JJISl PEIICHHS
NpPaKTUYECKUX 3a]a4.

Boruncnars (pa3nuuHbIMU croco0aMu) TUTOMAAb TPEYTOJIbHUKA U TUIOLIAAH
MHOTOYTOJIbHBIX ~ (puryp  (mONb3ysiCh, TA€ HEOOXOAMMO, KaJbKYJISTOPOM).
[IpuMeHATh NOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Brnanerp NOHATHSMHM BIHCAHHOTO M LEHTPAJIbHOTO YIJIA, HCIOJb30BaTh
TEOPEMBI O BIMCAHHBIX YIJIAX, YIIax MEXAY XOpAamMu (CEKYIIUMH) U YIJIe MEXIY
KacaTeJIbHOM U XOPJIOW MPH PEUICHUN N'€OMETPUUECKHUX 3a/1a4.

Brnanerp MoOHSATHEM OINMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTh CBOMCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PEUICHUHU 3aa4.

[IpuMeHATh NOJNyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTHYECKUE
MOJENM JJIs 334 PeaIbHOM KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCICHHUS
C MPUMEHEHUEM MOJ00US W TPUTOHOMETPUHU (MOJB3YACh, TA€ HEOOXOIUMO,
KaJIbKYJATOPOM).

K koniy oOydenus B 9 kjacce o0OydarOUIUMCS MOJYYUT CIEAYIOIINE
MpPEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHe (YHKIUUA OCTPHIX YIJIOB, HAXOAUTh C UX
MOMOIIBIO PA3JIMYHbIE 3JEMEHTHl MPSMOYTOJBHOIO TPEYroJibHUKA («pelieHue



MPSIMOYTOJIBHBIX TPEYTONIbHUKOBY»). HaXxonuTh (¢ MOMOIIBIO KATbKYJISTOPA) AJIUHBI
Y yTJIbl U1l HETAOJUYHBIX 3HAYEHUH.

[Tonb3oBaThCcs (popMysiaMu NMPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM Il HAXOXKJEHUS COOTHOIICHHH MEXAYy TPUTOHOMETPHUUYECKUMU
BEJTMYMHAMM.

Hcnonb3oBaTh TEOPEMBI CUHYCOB U KOCMHYCOB JIJIsl HAXOXKJICHUS Pa3IU4HbIX
AJIIEMEHTOB TPEYroJbHUKA («PELUIEHUE TPEYroJbHUKOBY), MPUMEHATh HUX NpH
pELIeHUH T€OMETPUUECKHX 3a/1ay.

BrnageTs nonstusiMu npeoOpazoBaHusi 0100us, COOTBETCTBEHHBIX AJIEMEHTOB
noo6usix ¢uryp. Ilomp3oBarhecsi cBOMCTBaMHU MOAOOMS MPOU3BOJIBHBIX (GUTYD,
yMETh BBIYHCISTH UIMHBI M HAXOMUTH YIJbl y MOAOOHBIX ¢uryp. [IpumeHsTH
CBOMCTBa MOA00MSI B MPAKTUYECKUX 3ajlayaXx. YMEThb MPUBOJUTH HPUMEPHI
NOJI0OHBIX PUTYP B OKPYXKAIOILEM MHUPE.

[Tonb3oBaThCs TEOpEMaMu O MPOU3BEICHUU OTPE3KOB XOP/I, O MPOU3BEICHUH
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelbHOM.

[lonb3oBaThCS BEKTOpAMHU, MOHUMATh MX TEOMETPUYECKUA U (U3HUECKHI
CMBICII, MPUMEHSATh HMX B PEUICHUU TCOMETPUYECKUX U (PU3MYECKUX 3a/aad.
[TpuMeHsTh CKaNsipHOE MPOU3BEICHUE BEKTOPOB sl HAXOKICHUSI IJTUH U YTJIOB.

[Tonp30BaThCs METOIOM KOOPJMHAT Ha INIOCKOCTH, IPUMEHSTH €T0 B PEIIEHUN
reOMETPUYECKUX U IPAKTUUECKUX 3aau.

Bnaners MOHATUSAMHU NPaBUIBHOIO MHOTOYI'OJBHHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI IYTH OKPY>KHOCTH M PaJiMaHHOM MEpbI yria, YMETh BBIYMCIATH IJIOLIA/Ib
Kpyra u ero yacteid. [IpuMeHsATh noayyeHHbIE YMEHUS B IPAKTUUYECKHUX 3a]a4ax.

Haxoauth ocu (Mau LEHTpHI) CUMMETpUU (GUTYpP, NPUMEHSTH JBHKCHUS
IUIOCKOCTHU B MPOCTEHIINX CITydasX.

[IpuMeHATh MOJyYeHHBbIE 3HAHUSA HA MPAKTUKE — CTPOUTH MaTeMaTHUeCKUe
MOJIEH JJIs 33]1a4 peajbHON KU3HU U MPOBOAUTH COOTBETCTBYIOLIUE BBIUNCICHUS
C NPUMEHEHHEM TMOAO0OMS M TPUTOHOMETPUYECKUX (PYHKUMN (TOJB3YsCh, TIE
HEO0OXO0UMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE

IIJTAHUPOBAHME 7 KJIACC

CMexXHBIE U
BEPTUKAJIBHBIE YTJIBI.
PaGora

C IPOCTEUIITUMHU
YEepTEKAMH.
H3mepenne MMHEMHBIX
U YTJIOBBIX BEJIMYHH,
BBIYHCIICHUE OTPE3KOB
Y yTJIOB

HanmenoBanue pasgena |KonuyecTBo OcHoBHOE OcHOBHBIE BUIbI ACSATEIBHOCTH 00YUYaAIOLIUXCS
(Temnl) Kypca 4acoB co/iep>KaHue
[Ipocreine 14 [Ipocreiimne DopMyIMPOBATH OCHOBHBIE ITOHATHUS U OIIPEACIICHUS.
reoMeTpuieckue Gurypsl u reOMETPUYECKUE Pacno3snaBaTh U3yueHHbIE TeOMETpUUEcKue (QUTYPBI,
uX cBoucTBa. M3smMepenue OOBEKTHI. onpeaesATh UX B3aUMHOE PACIIOI0KEHNUE, BHINOJIHATH
FEOMETPUUECKUX BETNYUH MHOroyroiapHUK, YEPTEXK 110 YCIOBHUIO 3a71a4H.
JIOMaHasl. IIpoBoaMTH NpOCTENIINE TOCTPOECHUS C TIOMOILBIO UPKYJIS

1 JTUHEUKHU.

HN3mepsTh TUHEWHBIC U YTJIOBBIE BEIMUUHBI TEOMETPUUECKUX
U TIPAKTUYECKUX OOBEKTOB.

OnpeneasiTh «Ha TJ1a3» pa3Mepbl pealbHbIX 00bEKTOB,
MPOBOAUTH I'PYOYIO OIIEHKY UX Pa3MEPOB.

PemaTth 3a71a4n Ha BRIYUCIICHHUE IJIMH OTPE3KOB U BEJIMUMH
YTJIOB.

PemaTthb 3a71a4 Ha B3aMMHOE PACTIOJIOKEHHE
rEOMETPUIECKUX (DHUTYD.

IIpoBoauTh Ki1acCU(PUKAIIAIO YTIIOB, BBIYUCIAATH
JIMHEWHBIE U YTJIOBBIE BEIMUYUHBI, MPOBOAUTH
HEOOXO0IMMBbIE JJOKA3aTEIIbHBIC PACCYKICHMUS.
3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHS TEOMETPUU

TpeyroapHuKN

22

[IoHsATHE O paBHBIX
TPEYTOJbHUKAX

Pacno3HaBaTh napbl paBHbIX TPEYTOJIBHUKOB HAa TOTOBBIX
yepTexax (C yKa3aHUEM MPU3HAKOB).

14




U TIEPBUYHBIE
MPEACTABICHUS

0 paBHBIX QUTypax.
Tpu npusHaka
paBeHCTBA
TPEYrOJILHUKOB.
[IpnsHaku

paBeHCTBA
PSAMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
CBOMCTBO MEIHMAHBI
IPSAMOYTOJIBHOTO
TPEYTOJIbHUKA,
MIPOBEIECHHOU

K TUIIOTEHY3E.
PaBHOOEIpeHHBIC

Y PABHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku 1 CBOMCTBA
paBHOOEIPEHHOTO
TPEYrOJIbHUKA.
Hepasenctsa

B FEOMETPUH.
[IpssMOYTOJIbHBIN
TPEYTOJBHUK C YTJIOM
B 30°

BbIBOAUTH ClIeICTBUS (PaBEHCTB COOTBETCTBYIOLINX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
@opmyJIMPOBATH ONPEACICHUS: OCTPOYTOJIBHOTO,
TYIOYTOJIBHOTO, IPSIMOYT'OJIBLHOT0, paBHOOEIPEHHOT 0,
PaBHOCTOPOHHETO TPEYTOJIBHUKOB; OMCCEKTPHUCHI, BBICOTHI,
MEMaHbl TPEYTOJIbHUKA; CEPEIUHHOTO MEPTICHINKYIISIpa
OTpe3Ka; MepruMeTpa TPEeyrojJbHHUKa.

@ opMyJHpPOBATH CBOWCTBA U MTPU3HAKU PAaBHOOCIPEHHOTO
TPEYTOJIbHUKA.

CTpouTh 4epTe)KH, peliaTh 3aJa4H C TTOMOIIIBIO
HaXO0’KJICHUSI PAaBHBIX TPEYTOJIHHUKOB.

IIpuMeHSITH IPU3HAKU PABEHCTBA MPSIMOYTOJIBHBIX
TPEyroJbHUKOB B 33a/[aUax.

Hcnoab3oBaTh U(PPOBHIE pECYPCHI AJIS HCCIEA0BAHMS
CBOWCTB U3y4aeMbIX QUTYP.

3HAKOMHUTBCSH ¢ HCTOPHeil pa3BUTHS T€OMETPUHN

15




[TapannenbHble IpsIMBIE,
CyMMa yIJI0B TPEYTrOJIbHUKA

14

[TapannenpHble IpsAMBIE,
ux cBorcTBa. Hakpect
JeXKaIue,
COOTBETCTBEHHBIE

Y OTHOCTOPOHHUE
yTJbl, 00pa30BaHHbIC
IIPU IEPECEUEHUN
HapaJuIEIbHbIX MPSMBIX
ceKyIen).

[IpusHax
NapaJuIEIbHOCTH MPSIMBIX
Yyepe3 paBeHCTBO
pPAcCTOSIHUM OT TOYEK
OIHOU MPSAMOM 110
BTOPOU MIPSAMOIA.

Cymma yriioB
TPEYTOJIbHUKA.
Buemnue yriibt
TPEYrOJIbHUKA

DopMyIMpPOBATH NOHATHE 1APAJUICJIBHBIX PSIMBIX,
HAXOAUTH IPAKTUYECKUE IIPUMEPHI.

H3yuaTsh cBOICTBA yrioB, 00pa30BaHHBIX MPU MEPECEUEHUN
IIapaJIIEIbHbIX NIPSAMBIX CEKYIIEH.

IIpoBoauTk 10Ka3aTENbLCTBA APAJLIEIBHOCTH IBYX
IPSIMBIX C TOMOIIBIO YTIIOB, 00pa30BaHHBIX MIPH MEPECCUCHUH
ITUX NPAMBIX TPEThEN MPAMOM.

BeIuMcJIATh CyMMY YIJI0B TPEYTOJIBHUKA U MHOI'OYT OJIbHUKA.
HaxoauTsb uncioBbie 1 OyKBEHHBIE 3HAUCHUS YTIIOB

B TEOMETPHUUYECKUX 3a/1a4aX C UCIOJIBb30BAHUEM TCOPEM

0 CyMME YIJIOB TPEYTOJIbHUKA U MHOTOYI'OJIbHUKA.
3HAKOMHUTBCH € HCTOPHEH Pa3BUTUSA T€OMETPUU

OKpyXHOCTb U KPYT.
['eomeTpuyeckue
[MOCTPOECHUS

14

OKpyXHOCTB, XOpJia U
JTTHaMETP UX CBOMCTBA.
KacarenpHas

K OKPY’KHOCTH.
OKpYXHOCTB,

DopMyIMPOBATH ONPeAeIeHUS . OKPYKHOCTHU, XOPABI,
JaMETPa U KacaTelIbHOM K OKPY>KHOCTH.

N3yyaTh ux CBOMCTBA, IPU3HAKHU, CTPOUTH YEPTEXKHU.
HUccaenoBarp, B TOM 4KCIe HCHOJAB3YS HUPPOBbIE
pecypcebl: OKPYKHOCTh, BIMCAHHYIO B YIOJI; LIEHTP
OKPYXHOCTH, BIMCAHHOM B YTOJI; pABEHCTBO OTPE3KOB
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BIIMCAHHAS B yTOJI.
Ilonsatue o I'MT,
MPUMEHEHUE

B 3a/1a4ax.
buccekrpuca u
CEepEAUHHBIN
NEPICHIUKYIISIP
KaK F€OMETPUYECKHE
MeCTa TOYEK.
OKpyXHOCTb,
OMMCaHHas OKOJIO
TPEYTOJIbHUKA.
OKpY>KHOCTB,
BIIMCAHHAS

B TPEYTOJIbHHUK.
[Ipocrenmue
3a1aun

Ha MTOCTPOEHUE

KACATEJIbHBIX.
Hcnoan3oBatb MeToa [ MT 1y nokazarenbCcTBa TEOpEM

0 MepeceyeHnu OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX NEPIICHANKYISIPOB K CTOPOHAM TPEYTrOJIbHHUKA
¢ nomoupro 'MT.

OBJageBaTh NOHATUSAAMU BIIMCAHHOW U OTIMCAHHOU
OKPYXHOCTEW TPEYroJIbHUKA, HAXOAUTH LIEHTPBI ITUX
OKPY>KHOCTEH.

Pemiats OCHOBHBIE 3a1a4M HA NMOCTPOEHME: YIJIa, PABHOTO
JAHHOMY; CEPEIUHHOIO MEPIEHANKYIISIPA TaHHOTO OTPE3Ka;
MPSIMOM, TPOXOJAIICH Yepe3 TaHHYI0 TOUKY

U TIEPIICHIUKYIISIPHON TAHHOM MPAMON; OMCCEKTPHUCHI
JTAHHOT'O YTJIa; TPEYTOJIbHUKOB 110 PAa3JIUYHbIM 3JIEMEHTAM.
3HAKOMHTBHCS ¢ HCTOPHEN Pa3BUTHS T€OMETPUH

[ToBTOpEeHUE, 0000IICHHE 4 [ToBTOpEHME 1 Pemats 3aga4u Ha NOBTOPEHUE, MILTFOCTPUPYIOIIUE CBS3U
3HAHUI 00o001IeHue MEXKy pa3IMYHbIMU YaCcTsIMU Kypca

OCHOBHBIX MOHSATHH U

METOJ0B Kypca

7 xnacca
OBUIEE KOJIMYECTBO 68

YJACOB I10 ITPOl PAMME
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8 KJIACC

0 TPOMOPIHOHATBHBIX
OTpe3Kax, MoJ00HbBIC
TPEYTOJIbHUKHU

TeopeMa

O TIPOTIOPIIMOHATHHBIX
OTpe3Kax.

Cpenusst nTuHUS
TPEYTroJbHUKA.
Tpaneuus, ee cpeaHss

HanmenoBanue pasnena | Konugect OcHoBHOE OcHOBHBIE BUIBI ACSATEIBHOCTH 00YUYaAIOLIUXCS
(Temnl) Kypca BO coiep>KaHue
4acoB

UeThIpeXyrojIbHUKU 12 [Tapannenorpamm, ero HN300paxkaTh 1 HAXOAUTH HA YEPTEKAX
NIPU3HAKU U CBOKCTBA. YETBIPEXYTOJIBHUKYU Pa3HbIX BUJIOB U X JIEMEHTHI.
YacTHele cityyan @opmMyJHMpPOBATH ONpeeJIeHUsI: ITapajiesorpamma,
napajuieIorpaMmmMoB npsIMOYTOJIbHUKA, poMOa, KBaJparta, Tpaneuuu, paBHOOOKOH
(MpsAMOYTOJILHUK, pOMO, | Tpamenuu, IpsIMOYToJbHOM Tpaneuuy.
KBaJApaT), UX NPU3HAKU Jloxa3pIBaTh M HCNOJIB30BaTh NPH PEICHUH 3124
u cBoiicTBa. Tpanenus. IIPU3HAKU U CBOWCTBA: Mapajuiesiorpamma,
PaBHoGoOKas IpsIMOYTOJIbHUKA, poMOa, KBaJparta, Tpaneuu, paBHOOOKOH
Y [IPSIMOYT OJIbHAS Tpaneuuu, NpsMOYTroJbHOW TPaIeLHH.
Tpanenuu. IIpuMeHSITH METOA yABOCHUS MEIUAHBI TPEYTOJIbHUKA.
Meron ynBoeHust Hcnoas3oBaTh MUGPOBBIE PECYPCHI IS UCCIETOBAHUS
MEJUAHBI. CBOICTB U3y4aeMbIX QUTYP.
LlenTpanbHas 3HAKOMMTBHCS € HCTOPHUE Pa3BUTHS T€OMETPUU
CUMMETpUS

Teopema Paneca u Teopema 15 Teopema @aneca u IIpoBoaAMTH MOCTPOCHHS C TOMOIIBIO IUPKYJIA U JINHEUKU

¢ ucnoJib30Banue teopeMsl daneca u TeoOpeMsl

O MPOMOPLUMOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
MIPONOPLIMOHAIIBHBIN OTPE30K.

IIpoBoauTh 10KA3aTEJBCTBO TOIO, YTO MEAUAHBI
TPEYroJIbHUKA EPECEKAIOTCSA B OJHOM TOUKE, 1 HAXOAUTh
CBSI3b C LIECHTPOM MaccC, HAXOAUTh OTHOLIEHHE, B KOTOPOM
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JIMHUSL.
[IponnoprmoHansHbIE
OTPE3KHU.

LenTp macc

B TPEYTOJIHUKE.
IToxoOubIe
TPEYroJbHUKHU. Tpu
pU3HAKa MOA00Us

MEJMaHbI IEATCS TOUKON MX TIepeceueHUs.

HaxoauTth no100HbBIE TPEYTOIBHUKHN Ha TOTOBBIX YePTEkKaAX
C YKa3aHHEM COOTBETCTBYIOIINX MPU3HAKOB MOAOOUSI.
PemaTtp 3a1a4n Ha MOTOOHBIE TPEYTOIBHUKH C IIOMOIIBHIO
CaMOCTOSITENTLHOTO TMOCTPOCHHSI UEPTEKEH M HAXOKICHHS
N0TOOHBIX TPEYTOJIHLHUKOB.

IIpoBoaANTH 10KA3aTEJBCTBA C HCIIOJIB30BAHUEM
PU3HAKOB MMOA00US.

TPEYTOJILHUKOB. Jloka3bIBaTh TpU MPU3HAKA TT01I00MS TPEYTOJIHLHUKOB.
[Ipumenenue IIpumMeHsITH MTOTyYeHHBIC 3HAHUS MPU PEIICHUN
no00ust r€OMETPUUYECKUX U MPAKTUYECKUX 3a]1a4.

IIPU pELICHUU 3HAKOMMTBHCS € HCTOPHUEH Pa3BUTHS T€OMETPUU
NPaKTUYECKUX 3a/1a4

[Imomans. Haxoxnenue 14 CBolicTBa ILIOIIAIEH OgBiaeBaTh NEPBUYHBIMH MPeEACTABJIEHUAMH 00 001IICH

IJIOIIAIEN TPEYTOJIbHUKOB TreOMETpUUYECKUX (HUTYP. TEOpHUH oAU (MEPhI), GOPMYJIHPOBATH CBOIMCTBA

¥ MHOTOYTOJIBHBIX QUTYD. DopMyIIbI 115 IJIOIA/IH, BBIACHATH UX HATJISIAHBIA CMBICIL.

[nomaan nono6HbIX hUryp TUIOIIA TN BoiBoauTH GOpMYIIBI IIONIAIH TTapajuIesiorpaMma,
TPEYroJIbHUKA, TPEYTroJibHUKA, TPANeuu U3 GopMyJIIbl TIIOMIAIH
napasuiesiorpamma, NpsMOYTOJbHUKA (KBaApaTa).

Tpanenuu. BoiBoAMTH POPMYIIBI TUTOIIAAH BBHITYKIIOTO

Brraucnenue miommanen
CIIOXHBIX (UTYP.

YETHIPEXYTOJIbHUKA YEPE3 AUATOHANIA U YTOJ MEXI1Y HUMHU.
Haxomutsb mionaau Gpuryp, n300paxxeHHbIX Ha KIIETYaTON
Oymare, HCNoJIb30BaTh pa3oueHNe PUTYPHI HA YACTH

U JOCTpaBaHHUE.
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[Tnomanu duryp

Ha KJIeTyaTton Oymare.
[Imomaau moagoOHBIX
duryp.

3agaun

C MPAKTUYECKUM
COJIEpIKaAaHUEM.
Pemienue 3amau

C IOMOII[BIO0 METOAA

Pa30upars npuMepbl UCITOIB30BAHUS BCIIOMOTATEIBHOM
IUIOIIAIN ISl PEUIEHUSI TEOMETPUUECKUX 3a/1au.
Haxoauts miomnaau noo0HbIX GUryp.

BbIuncsiTh 1011 Pa3IMYHbIX MHOTOYTOJIBHBIX (DUTYP.
Pematp 3aga4m Ha 1I0IIAb C MPAKTUYECKUM
coziepKaHuEM

BCIIOMOTaTEJIbHOM
IJIOILAAN

Teopema [1udaropa 10 Teopema Iudaropa, Joxa3zbiBaTh Teopemy I[ludaropa, ucnoan3oBathb e

Y Ha4yaJla TPUTOHOMETPUU €€ IPUMEHEHHE. B MIPAKTUYECKUX BBIYUCIEHUSX.
Onpenenenue D®opmMyJIHpPOBATH ONIPEAEICHUS TPUTOHOMETPUUECKUX
TPUTOHOMETPUYECKUX | (YHKIUN OCTPOTO YIiia, MPOBEPATH UX KOPPEKTHOCTH.
byHKIIUH OCTPOTO BbIBOAUTH TPUTOHOMETPUYECKHE COOTHOLLICHUS
yTrila IpSAMOYIOJIBHOTO | B IPSMOYTOJIBHOM TPEYTOJIbHHUKE.
TPEYTOJIbHUKA, HccsienoBaTh COOTHOIIEHUSI MEKTY CTOPOHAMHU
TPUTOHOMETPUUYECKHUE | B MPAMOYTOJBHBIX TPEYTOJbHUKAX C yriaamu B 45° u 45°;
COOTHOILICHUS 30° u 60°.
B IPSMOYTOJIbHOM Hcnonb3oBaTh POpMYIbI IPUBEACHHS 1 OCHOBHOE
TPEYTOJIbHUKE. TPUTOHOMETPUUECKOE TOKIECTBO JJIs1 HAXOKICHUS
OcHoBHOE COOTHOUIEHUU MEKy TPUTOHOMETPUUYECKUMU (DYHKIIUSIMU
TPUTOHOMETPUYECKOE | Pa3JIMYHBIX OCTPHIX YTJIOB.
TOXIECTBO IIpuMeHsITH OJyYeHHbIE 3HAHUSI U YMEHUS IPU PEIICHUN

MIPAKTUYECKUX 3a/1a4.
3HAKOMUTBCH ¢ HCTOPHEH Pa3BUTHS T€OMETPUU
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YTl B OKPYKHOCTH.
BncaHHbIE U ONTHCAHHBIE
YETBIPEXYTOJIbHUKHU.
KacarenbHble

K OKpykHOocTu. Kacanue
OKpY>KHOCTEH

13

Bnucannble

Y LICHTpaJbHbIC
YTJIBI, YTOJI
MEXKIY
KacaTeJIbHOU

Y XOPAOM.

Y1l Mexy
XOpJlaMu

Y CEKYIIUMM.
Bnucannsie

1 OITMCAHHBIC
YETBIPEXYTOJIbHUKHU,
UX MIPU3HAKU

U CBOMCTBA.
[Ipumenenune 3Tux
CBOMCTB

IIPU PEIIEHUU
F€OMETPUYECKUX
3ajJ1a4.

Bzaumnoe
paCoJIOKEHUE
JIBYX OKPY>KHOCTEM,
oomme
KacaTeJIbHbBIC.
Kacanne
OKPYKHOCTEH

®opMyJIMPOBATH OCHOBHBIE ONPEEICHNUS, CBSI3aHHbIE

C yIJIaMH B Kpyre (BIUCAaHHBIN YroJl, HEHTPAJIbHBIN yrod).
HaxoauTthb BIiMcaHHbBIE YIJIBI, OUPAIOLIUECS HA OAHY YTy,
BBIYHMCJIAATH YIJIBI C TIOMOIIBIO TEOPEMBI O BIUCAHHBIX
yIiax, TEOPEMBI O BIINCAHHOM YETBIPEXYT OJIbHUKE,
TEOPEMBI O LIEHTPAJILHOM YTJIE.

HccaenoBathb, B TOM YHUCIIE C TOMOIIBIO IUPPOBBIX
peCypcoB, BOMCAHHBIE U ONMCAHHBIE YETBIPEXYTOJIbHUKH,
BBIBOJAMTH X CBOMCTBA U MPU3HAKHU.

Hcnmoab30BaTh 5TH CBOWCTBA M IPU3HAKHU MPU PEUIEHUN
3a1a4
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[loBTOpeHue, 06001IeHNE 4 [ToBTOpEeHUE Pemath 3a1a4u Ha MOBTOPEHUE, UITIOCTPUPYIOITUE CBA3U
3HaHUU OCHOBHBIX IOHATHUH U | MEXIy pa3IMYHBIMH YaCTIMH Kypca

METOJIOB KYPCOB

7 1 8 KJ1accoB,

0000111eH1Ee 3HaHUI
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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9 KJIACC

Metpuueckue
COOTHOILICHUS
B OKPYKHOCTH

0 IpeoOpa3oBaHUH
10100 M.
COOTBETCTBEHHEBIC
9JI€MEHTHI HOAO0HBIX
uryp.

Teopema

0 MIPOU3BEICHUN
OTPE3KOB XOP/I,
TeopeMa

HanmenoBanue pasgena | KonnyecTtBo OcHoBHOE OcHOBHBIE BUIbI ACSATEIBHOCTU O0yUYAIOIIUXCS
(Temnl) Kypca 4acoB coziep>KaHue

Tpuronometpus. TeopeMbl 16 Onpenenenue D®opMyIMPOBATH ONpeIeIeHUsI TPUTOHOMETPUUECKUX

KOCHUHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIUH TYyIBIX U MPSMBIX yTJIOB.

Penienue TpeyrojibHUKOB ¢yukuii yriaos ot 0° | BBIBOAMTBL TEOpEMY KOCHHYCOB M TEOPEMY CUHYCOB
1o 180°. ®opmyiibl (c pamuycom OMMCaHHOW OKPY>KHOCTH ).
[PUBEICHUSL. BoiBoauTh pOpMYJIbI 1J1 BHIYUCICHUSA TJI0MIAXEH
Teopema KOCHHYCOB, C HCMOJIb30BAHUEM TeOpeM TpUroHomeTpuu (dpopmyia
TeopeMa CUHYCOB. IJIONIAM TPEYTOJbHUKA YepEe3 ABE CTOPOHBI U YTOJ MEXKITY
Pewenue HUMH, (HOpMYIIa IUIOIIAINA YETHIPEXYTOJIbHUKA YEePE3 €ro
TPEYTOJIbHUKOB. AUAaroHajinu U yroj MCxay HI/IMI/I)
HpaKTI/ILIGCKOG Pemartn TPEYTOJIbHHUKH.
TIpIMEHEHHE PemaTthb npakTuyeckue 3a1auu, CBOASIINECS
JI0Ka3aHHBIX TEOPEM K HaXO0KJICHUIO Pa3JIMYHBIX AJIEMEHTOB TPEYTOJIbHUKA

[IpeobpazoBanue mo00usl. 10 [TonsiTue OcBauBaTh NOHATHE TIPeOOPa30BAHUS MTOI00HS.

HccaenoBaTh OTHOLIICHUE IMHEHHBIX JIEMEHTOB (PUTYP
npu npeoOpa3oBaHUM MOJAO0HS.

HaxoauTh npuMepsl Mog00us B OKpYyKaromei
JEUCTBUTEIBHOCTH.

BbrIBOAUTHL METPUUECKHE COOTHOLIECHUS MEXK Y OTPE3KaAMU
XOp/[I, CEKYLIMX U KaCaTeJIbHbIX C NCMOJb30BAHUEM
BITMCAHHBIX YTJIOB U TTOJIOOHBIX TPEYTOJIHHUKOB.

PemiaTh reoMeTpruecKkue 3a/1a4n U 3aJ1a41 U3 PEATBHOM
YKU3HU C UCIOJIb30BAHUEM MOJ00HBIX TPEYTOJIbHHUKOB
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O IIPOU3BEACHUU
OTPE3KOB CEKYIIUX,
TeopeMa O KBaJpare
KacaTeJIbHOM.
[Ipumenenune

B pELLICHUU
reOMETPUYECKUX
3a1a4

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKEHUE
Y BBIYMTaHUE
BEKTOPOB,
YMHOEHHUE BEKTOPA
Ha YUCJIO.
Pu3nUECKU

Y T€OMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxenue BekTopa
10 IByM
HEKOJUIMHEAPHbBIM
BEKTOpPaM.
Koopaunatsr
BEKTODA.

CxkansipHoe
MIPOU3BEIACHUE
BEKTOPOB, €r0

Hcnoab30BaTh BEKTOPHI KaK HANIPABICHHBIE OTPE3KH,
HCCJIeI0BATH TEOMETPUUECKUI (TIepeMelleHune)

U (pU3NYeCKuil (CUiIa) CMBICITBI BEKTOPOB.

3HATH onpe/e/ieHus1 CyMMbI U Pa3HOCTH BEKTOPOB,
YMHO>KEHHUS BEKTOpa Ha YHUCIIO, HCCJIeI0BATH
reOMETPUYECKUIN U (PU3NUECKUN CMBICIIBI TUX OTIEpaLIUA.
PemaTh reomMeTpuyeckue 3a/1a4u ¢ UCMOJIb30BAaHUEM
BEKTOPOB.

PackiaabsiBaTh BEKTOP 0 IBYM HEKOJUTMHEAPHBIM
BEKTOpaM.

Hcnoab30BaTh CKAISIPHOE TPOU3BE/ICHUE BEKTOPOB,
BBIBOJIMTH €TI0 OCHOBHbBIE CBOWCTBA.

BoI4ucasaTh CyMMY, pa3HOCTb U CKaJISIPHOE MPOU3BEICHUE
BEKTOPOB B KOOPJIMHATAX.

IIpumMeHsTH CKaJIsipHOE MPOU3BEIACHUE IS HAXO0XKICHUS
JUTUH U yTJIOB
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IIPUMEHEHUE
JIJISI HaXO0XKJICHUS
JUIAH Y YTJIOB.
Pemenue 3amau

C IIOMOIIBIO BEKTOPOB.
HpI/IMeHeHI/Ie BCKTOPOB

JUTSL peleHus 3a/1a4y
buzuku

I[eKapTOBI)I KOOpAWHATHBI
Ha ITIJIOCKOCTU

JlexapToBBI
KOOPJMHATHI TOUEK
Ha MJIOCKOCTH.
YpaBHEHUE TTPSIMOM.
YpaBHeHue
OKPY’KHOCTH.
Koopaunatel Touek
NIEPECEUCHHUS
OKPY>KHOCTHU

Y MIPSMOM.

Meton koopauHAT
IIPU PELICHUU
reOMETPUYECKUX
3a71a4, MPaKTUYECKUX
3a1a4

OcBauBaTh NOHSITHE TTPIMOYTOJIBLHON CUCTEMBI
KOOPJMHAT, IEKAPTOBBIX KOOPJUHAT TOYKH.

BbIBOAUTH ypaBHEHHE NMPSIMOU U OKPY>KHOCTH.
BoiaessTh MONMHBIN KBaIpaT [J1s1 HAXO0KICHUS LIEHTpa

U paJinyca OKPYKHOCTH IO €€ YPaBHEHUIO.

Pemath 3a1a4u Ha HAX0XKICHUE TOYEK

NEPECEUYEHUS MPSAMBIX U OKPYKHOCTEH C MOMOIIBIO METO/1A
KOOpJIMHAT.

Hcnoab30BaTh CBOMCTBA YTIIOBOTO KOA(PUITMEHTA TTPAMOI
IIPU PEIICHUH 3a]1a4, JJIsl ONPEETICHUS PaCIIONO0KEHHS
IIPSMOMU.

IIpuMeHsITL KOOPAUHATHI IPU PEILICHUH

F€OMETPUYECKUX U MPAKTUUECKUX 3a/1ad,

JUIS1 IOCTPOCHUSI MAaTEMATUUYECKUX MOJIeIeH

peanbHbIX 3a7a4 («METOJ KOOPIAHHAT).

IHosb30BaThCS [T IOCTPOCHUS U UCCIICIOBAHUI

M (pOBBIMU pecypcamu.

3HAKOMUTBLCS ¢ HCTOPHEH Pa3BUTHS T€OMETPUU
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[IpaBuiIbHBIE
MHOTOYTOJIbHUKH.
JImuHa OKpyKHOCTH

U IJI0IIAb KPYTa.
Briuncnenue miomanei

[IpaBunbHbIE
MHOTOYTOJIbHUKHU.
Ywucno n. JlauHa
OKPYXHOCTH, IyTH
OKPYKHOCTH.
Pannanunas mepa
yria.

[Lnomans kpyra,
CEKTOpa, CErMEHTA

@opmMyJIMPOBATH ONPEICICHUE IPABUIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAUTh UX DJIEMEHTHI.
IHonb30BaThCA NOHATHUEM JJIMHBI OKPYKHOCTH, BBEJICHHBIM
C IIOMOIIBIO MTPABUJIBHBIX MHOT'OYT'OJIbHUKOB, ONIPeAeJIATh
YHUCJIO T, JJIMHY AYTH U PaJUaHHYIO MEpY yTJa.
IIpoBoauTh mepexox OT palMaHHON MEPHI yria

K IPalyCHOM U Ha0OOPOT.

OmnpeneasiTe omAaab Kpyra.

BoiBoauTh (hopMy.ibl (B rpalyCHON U pauaHHON Mepe)
JUISL JUTMH YT, TUIOLAJEl CEKTOPOB U CETMEHTOB.
BoruncasTh miomaay Guryp, BKIIOYAOIINX 3JIEMEHTHI
OKPYXHOCTHU (KpyTa).

HaxoauTth mionaay B 3ajjayax peaabHON KU3HU

,HBI/I)KG:HI/I}I IIIIOCKOCTH

[TonsiTHE O ABUKEHUH
IJIOCKOCTH.
[TapannenbHbIN
NEPEHOC, TOBOPOT
[Ipumenenue

IIPY PELICHUH 3a7a4

Pa30upars npuMepsl, WILTIOCTPUPYIOIIHE MOHATHS
JBUKEHUS.

@ opMyJIHpPOBATH ONIPEACICHUS MAPATIIEIBHOTO EPEHOCA,
IIOBOPOTa U OCEBOM CUMMETPHH.

BrIBOAUTH UX CBOMCTBA, HAXOAUTH HEIOBUXHBIE
TOYKH.

HaxoauTh LEHTPBI U OCU CUMMETPUN ITPOCTEUIINX
buryp.

IIpuMeHATH napauiebHbIA NEPEHOC U CUMMETPHUIO
IIPY pEIICHUN TeOMETPUUECKUX 3a1a4 (pa3ouparthb
PUMEPBHI).

Hcnonb30BaTh 1T IOCTPOSHHUS U KCCIENOBAHUIN
urdpoBbIe pecypcebl
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[loBTOpEHUe, 00001IeHHE,
CUCTEMaTHU3aUs 3HAHUU

IToBTOpEeHue
OCHOBHBIX IIOHATUH

Y METOJ0B KYPCOB
7-9 xJ1accos,
00o001IeHune

Y CUCTEMATH3aLUs
3HaHui. [Ipocrenmne
FEOMETPUUYECKHE
burypsr u ux
cBolicTBa. I3mepenue
r€OMETPUYECKHUX
BEJINYMH.
TpeyroyibHUKHN.
[TapannenvHbie

Y IIEPIEHANKYIISIPHBIE
IIpsIMBIE.

OKpyX HOCTb U KPYT.
I'eomeTpuueckue
MIOCTPOCHUS. YTJIbI

B OKPY’KHOCTH.
Bnucannsie

Y ONIMCAHHBIC
OKPY>KHOCTH
MHOTOYTOJIbHUKOB.
[Tpssmast

Y OKPYKHOCTb.

OnepupoBath NOHATUSAIMU: (DUTypa, TOUKA, IPsIMast, yTol,
MHOTOYTOJIbHUK, PABHOOEPEHHBIA U PABHOCTOPOHHUM
TPEYTOJBHUKH, IPSIMOYTOJIBHBIN TPEYTOJIbHUK, MEANAHA,
OMCCEeKTpHCa U BBICOTA TPEYTOJIbHUKA, TAPAILIEIOrPAMM,
pOMO, MPSMOYTOJIbHUK, KBAJpaT, Tpamnelus; OKpy>KHOCTb,
KacaTeJbHas; paBEHCTBO U Noooue Gpuryp,
TPEYTOJIBHUKOB; NAPAIEIbHOCTh U NEPIEHAUKYISIPHOCTh
NPSAMBIX, YTOJ MEXAY NPAMBIMH, CAMMETPHUS OTHOCUTEIBHO
TOYKH U MPSMOU; IJIMHA, PACCTOSIHUE, BEJIMYMHA YIJIa,
IJI0ILA b, IEPUMETP.

Hcnmoab3oBaTh (popMyJIbI: IEPUMETPA U TUIOLIAIN
MHOI'OYTI'0JIBHUKOB, JUIMHBI OKPY>KHOCTH U IUIOLIAIU KpyTa,
o0BbeMa MpsMOYTOJIbHOIO Mapauleenune1a.
OnepupoBaTh NOHATHAMM: IIPSMOYTOJIBHAS CHCTEMA
KOOPJAMHAT, BEKTOP; HCIOJb30BATh 3T IOHATUSA

JUIS IPEICTABJICHUS TaHHBIX U PELICHUs 3a1a4, B TOM YHCIIE
U3 APYrux y4eOHBIX IPEIMETOB.

Pemats 3a1aun Ha MOBTOPEHUE OCHOBHBIX MOHATHUH,
WJUTFOCTPALIMIO CBA3EH MEXYy Pa3IMYHbIMU YaCTSIMHU Kypca.
Bb10upaTs MeTOa [UIsl peIIeHUs 3a/1a4u.

Pemiathb 3a1a4u 13 NOBCETHEBHOM KU3HU

27




YeTbIpeXyroJbHUKH.
Briucannbie u
ONMCAaHHBIC
YETBIPEXYTOJIbHUKH.
Teopema ITudaropa u
Havasna
TPUTOHOMETPUHU.
Pemenue o6mux
TPEYTOJILHUKOB.
[IpaBunbHbIE
MHOTOYTOJIbHUKH.
[Tpeobpazoanus
IJIOCKOCTH.
JBmkenus. [TomoOue.
CummeTpusi.
IInomane. Berancnenue
rororaaei. I momtagn
OI00HBIX (PUTYP.
JlexapToBbI
KOOPJAWHATHI Ha
IIJIOCKOCTH.

Bekropsr

Ha IUIOCKOCTH

OBILEE KOJIMYECTBO
YACOB I1IO ITPOI'PAMME

68
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsnyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ DporpaMMBb Beero Koi;{Tpo.an,le HpﬁaKanecm/le 0GpazoBaTeIbHbIE
padoThI padoThI pecypesI
[Ipocreiiue reomMmerpuueckre GUrypsl U sKnacc
. https://www.yaklass.ru/
1 nX cBOMCTBa. MI3MepeHne reomeTpuaecKux 14
SR bu6moreka [IOK
https://m.edsoo.ru/7f415e2e
AKace
https://www.yaklass.ru/
2 TpeyrosbHUKH 22 1 Butmmotexa LIOK
https://m.edsoo.ru/7f415e2e
AKnacc
[MapannenbHble IpsSIMbIE, CyMMa YIjIOB https://www.yaklass.ru/
3 14 1
TPEyroJibHUKA bubnnoreka [JOK
https://m.edsoo.ru/7f415e2e
AKnacc
OKpYKHOCTB U Kpyr. I 'eoMeTprueckue https://www.yaklass.ru/
4 14 1
IIOCTPOECHHUS bubnnoreka [JOK
https://m.edsoo.ru/7f415e2e
SKnacc
. https://www.yaklass.ru/
5 [ToBTOpEHUE, 0000IICHNE 3HAHUI 4 1 Bu6miorexa LIOK
https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME
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8 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM Kontponpubie  TpakTieckue (uudgposbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypesI
SKiacc
. https://www.yaklass.ru/
1 YeTbIpEXyroabHUKN 12 1 Brtmorexa LIOK
https://m.edsoo.ru/7f417e18
T SKacc
eopema daneca u Teopema o .
2 MIPOMOPIIMOHANBHBIX OTpe3Kax, M0I00HbIE 15 1 https://www.yaklass.ru/
S ’ bubnmorexa [JOK
peyr https://m.edsoo.ru/7f417e18
IImomans. Haxoxnenue miomanein AKmace
3 TpGerJ'II)I;II/IKOB 1 MHOTOYTOJIBHBIX (DUTYP. 14 1 hitps://www.yaklass.ru/
[Tmomaau mogoOHBIX uUr bubmrorexa [JOK
et A yp https://m.edsoo.ru/7f417e18
4 Teopema IIudaropa u Havana 10 1 bubnuoreka [IOK
TPUTOHOMETPHUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. Briricanubie u AKnacc
5 OIHMCAHHBIC YETHIPEXYTOJIbHUKH. 13 1 https://www.yaklass.ru/
KacarenbHble k okpyxkHOCTH. Kacanue bubnuoreka [JOK
OKPY>KHOCTEH https://m.edsoo.ru/7f417e18
SKnacc
. https://www.yaklass.ru/
6 [ToBTOpEHUE, 0000IICHNE 3HAHUI 4 1 Bu6moreka LIOK
https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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9 KUIIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaudecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTsI

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

Tpuronomerpus. TeopemMbl KOCUHYCOB U
CUHYCOB. Penienue TpeyrojibsHuKOB

16

SIKnacc

https://www.yaklass.ru/
bubmmoreka [{OK
https://m.edsoo.ru/7f41al2c

[IpeobpazoBanue momoous. Merpudeckue
COOTHOIIECHUS B OKPY>KHOCTH

10

SIKmacce

https://www.yaklass.ru/
bu6moreka [IOK
https://m.edsoo.ru/7f41al2c

Bekrtopsl

12

SAKnacc

https://www.yaklass.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

HeKapTOBBI KOOPJAUHATBI Ha IIJIOCKOCTHU

SKmacc

https://www.yaklass.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/7f41al2c

[IpaBusIbHBIC MHOTOYTOJIBHUKH. [lTHA
OKPY>KHOCTH U ILIOLIAb Kpyra.
Brrunciaenue momanen

SIKnacc

https://www.yaklass.ru/
bubnuoreka [JOK
https://m.edsoo.ru/7f41al2c

I[BI/I)KeHI/IH IIJIOCKOCTHU

SIKnacc

https.//www.yaklass.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/7f41al2c

[ToBTOpeHnue, 06061IeHNE,
cHUCTEMaTH3allHs] 3HAHUI

SKiacc
https://www.yaklass.ru/
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bubmuoreka [JOK
https://m.edsoo.ru/7f41al2c

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoxa Bcero Konrpobire | Ipaxririeciie u3yyeHusi | oOpa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 gg:;;:;mne FEOMETpHHCCKHE 1 https://m.edsoo.ru/cf37bc33
2 MHOrOoyroapHuUK, JoMaHas 1 https://m.edsoo.ru/7c44abas
3 CMexHbIe U BEpTUKAJIbHBIE YTJIbI 1 https://m.edsoo.ru/6abb5328
4 CMexHbIe U BEpTUKAJIbHBIE YTJIbI 1 https://m.edsoo.ru/Shafbef6
5 CMexHbIe U BEpTUKAJIbHBIE YTJIbI 1 https://m.edsoo.ru/c4a576d8
6 CMexXHBIC U BEpTUKAILHBIC YIIIbI 1 https://m.edsoo.ru/59f32be7
7 CMexXHBIC U BEpTUKAILHBIE YIIIbI 1 https://m.edsoo.ru/b25ad662
8 CMeXHBIC U BEPTUKAILHBIE YIIIbI 1 https://m.edsoo.ru/7efd9f79
N3Mepenne TMHEHHBIX U YIIIOBBIX
9 BEJIMYWH, BEIYUCICHHUE OTPE3KOB U 1 https://m.edsoo.ru/31ef35ab
yTJIOB
N3Mepenne TMHEHHBIX U YIII0BBIX
10 BEJIMYWH, BEIYUCIICHUE OTPE3KOB U 1 https://m.edsoo.ru/d3138a15
yTJIOB
W3mepeHne JIMHEHHBIX U YTI0BbIX
11 BEJIMYMH, BEIYNCIICHUE OTPE3KOB U 1 https://m.edso0.ru/7228de75
yTJIOB
N3mepeHne TMHEWHBIX U YTIIOBBIX
12 BEJIMYMH, BEIYNCIICHUE OTPE3KOB U 1 https://m.edso0.ru/26388283

yTJIOB
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[epumeTtp u momans Gpuryp,

13 COCTABJIEHHBIX U3 https://m.edsoo.ru/313f3af6
MPSIMO YT OJIbHUKOB
[epumeTp u momans Gpuryp,

14 COCTaBJIEHHBIX U3 https://m.edso0.ru/68567544
HpﬂMOerJII)HI/IKOB
[TonsATHE O paBHBIX

15 TPEYTOILHIKAX H TIEPBHHIHAIC https://m.edso0.ru/6543f8e6
HpeI[CTaBJ'[eHI/Iﬂ (0] paBme
¢burypax
T

16 PH TPH3HAKA paBercTba https://m.eds00.ru/662f4758
TPGYFOJ'II)HI/IKOB
T

17 PH NpU3HAKA paseHcTBa https://m.edsoo.ru/a56dafee
TPEYroJIbHUKOB
T

18 PH TPH3HAKA paBeHCTRa https://m.eds00.ru/8c898d59
TPEYroJIbHUKOB
T

19 PH TPH3HAKA PaBeHCTRA https://m.edsoo.ru/d7bafal2
TPEYroJIbHUKOB
T

20 PH TPH3HAKA paBeHCTRA https://m.edso0.ru/2a9887a8
TPEYroJIbHUKOB
T

21 PH HpH3HAKA paserctsa https://m.edso0.ru/9bb24429
TPEYTrOJIbHUKOB
II

22 PHHAKH PaBEHCTEA https://m.edsoo.ru/a8978b7e
MPSIMOYTOJIbHBIX TPEYTOJILHUKOB
II

23 PH3HAKH PABCHCTEA https://m.edso0.ru/6838bd37

MPSIMOYTOJIbHBIX TPEYrOJIbHUKOB
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CBOJICTBO MEINAHEBI

24 IIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA, 1 https://m.edsoo.ru/feba2371
MIPOBEAEHHON K THIIOTEHY3€
CBOWCTBO M€IMaHbI

25 MPSAMOYTOJIBHOTO TPEYTOJIbHUKA, 1 https://m.edsoo.ru/e77e5f76
MIPOBEAEHHON K TMIIOTEHY3€
P 0

26 ABHODEAPCHHbIC H 1 https://m.edsoo.ru/64ch4ade
PaBHOCTOPOHHUE TPEYTOJIbHUKU
H o

27 PHSHAi 1 cRoMCTRa 1 https://m.edsoo.ru/daf99266
PaBHOOEIPEHHOTO TPEYroJIbHUKA
n o

28 PUSHAKH ¥ GBoHCTRA 1 https://m.edsoo.ru/3c498aal
PaBHOOEIPEHHOTO TPEYroJIbHUKA
n o

29 PUSHAKR ¥ GBoHCTRa 1 https://m.edsoo.ru/4a4597ba
PaBHOOEIPEHHOTO TPEYroJIbHUKA

30 HepaBenctBa B reomeTpun 1 https://m.edsoo.ru/5¢23c¢39d

31 HepaBenctBa B reomeTpun 1 https://m.edso0.ru/61bb5b87

32 HepaBenctBa B reometrpun 1 https://m.edsoo.ru/77e15319

33 HepaBenctBa B reometrpun 1 https://m.edsoo.ru/2a12d145
I o

34 pﬂMoerHOBHHH TPEYTOILHII € 1 https://m.edsoo.ru/cha738df
yriiom B 30
I o

35 PAMOYTOTBHBI TPEYTOMBHHI € 1 https://m.edso0.ru/79577c87
yriaom B 30°
K 0

36 " OHTPOIbHAA pii, OTa O TeMe 1 https://m.edsoo.ru/985d6b47

TpeyroapHUKH

IT

37 apvan JICTILHBIC TIPAMBIC, 1X 1 https://m.edsoo.ru/e7alac2d
CBOMCTBA

38 [Iareiii noctynat EBknuaa 1 https://m.eds00.ru/82915793
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39

Hakpecr nexaiue,
COOTBCTCTBCHHBIC U
OJHOCTOPOHHHUC YI'JIbI,
00pa3oBaHHbBIC NIPU IIEPECEUCHUN
NapaJuICIbHBIX MPSMBIX CEKYyILEH

https://m.edsoo.ru/f8a72ef6

40

Hakpecr nexamue,
COOTBETCTBCHHBIC 1
OJHOCTOPOHHHUC YI'JIbI,
00pa30BaHHbIE NIPH N1EPECEUECHUN
NapajuIeIbHbIX MPSMBIX CEKYyIEH

https://m.edsoo.ru/fd45766f

41

Hakpecr nexamue,
COOTBETCTBCHHBIC N
OJHOCTOPOHHHUC YI'JIbI,
00pa3oBaHHbIE PH NTEPECEUEHUN
MapaJUICIIbHBIX IPAMBIX CEKYIIEH

https://m.edsoo.ru/9bfba414

42

Hakpect nexaniue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
o0Opa3oBaHHbIE IIPU MIEPECEUCHUU
napajuleNbHBIX IPSIMbIX CeKyIlen

https://m.edsoo.ru/dcf58e2c

43

Hakpect nexaniue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
o0Opa3oBaHHbBIE IPU MIEPECCUCHHUH
napajuIeNbHBIX IPSIMbBIX CeKYyIlen

https://m.edsoo.ru/2a5b246¢

44

[Ipu3Hak napamienbHOCTH
MPSAMBIX YEPE3 PABEHCTBO
pacCTOsIHUN OT TOYEK OJHOMN
IIPSIMOM JI0 BTOPOU MPSAMOM

https://m.edso0.ru/6942f486
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[Ipu3Hak napajuienbHOCTH
IPSIMBIX Y€PE3 PABEHCTBO

45 . . 1 https://m.eds00.ru/929568fa
PaCCTOAHUHA OT TOYCK OJJHOU
IPSIMOM JI0 BTOPOU MPSIMOM

46 CymMma yriioB TpeyroJbHHKA 1 https://m.edsoo.ru/caa59a87

47 CymMa yriioB TpeyroJibHUKa 1 https://m.edsoo.ru/f71b17d3

48 Bueninue yribsl TpeyroJibHUKa 1 https://m.edso0.ru/b9223191

49 Bremnue yriiel TpeyrojbHUKa 1 https://m.edso0.ru/99eb2824
KonTponsHas pabora o teme

50 "[TapamiensHble IPSMBIE, CyMMa 1 https://m.edso0.ru/9917da72
YIJIOB TPEYroJabHUKA"

51 Opr)Kf{ OCTb, XOPIbI H AHAMETP, 1 https://m.edsoo.ru/64e76dlc
WX CBOMCTBA

52 KacarenbHast K OKpy)KHOCTH https://m.edsoo.ru/b7ee8e8a

53 OKpYXHOCTbh, BHUCAHHAS B yTOJI https://m.edsoo.ru/ffcae611

54 OKpY)XHOCTbH, BHUCAHHAS B yTOJ https://m.edsoo.ru/98bbdffd

55 Honsrue o IMT, npumereriie 5 1 https://m.edsoo.ru/7aef28db
3a/1auax

56 Honsrue o IMT, npumereriie 5 1 https://m.edsoo.ru/1cal8372
3a/1auax
buccekrpuca u cepeAMHHBIN

57 MEPIEeHIUKYIISP KaK 1 https://m.edsoo.ru/ef76e82b
reOMEeTPHUECKHUEe MeCTa TOYEK

58 OKpYIKHOCTE, OIHCAHHAS OKOIO 1 https://m.edsoo.ru/564f6fce
TpeyYroJbHUKa

59 OKpYIKHOCTS, OMHCARHAS OKOO 1 https://m.eds00.ru/99523196

TPEYTrOJIbHUKA
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OKpyXHOCTb, BIUCAHHAS B

60 1 https://m.edso0.ru/3351964c
TPEYTOJIBbHUK

61 OKpYAHOCTS, BIHCAHHAS B 1 https://m.edsoo.ru/76e866c4
TPEYTOJNBbHUK

62 Hpocreiitie saxati Ha 1 https://m.edsoo.ru/263dba7c
MTOCTPOCHHE

63 Hpocreiitime saxatin Ha 1 https://m.edsoo.ru/f21fccfb
MMOCTPOCHHE
KonTponsnas pabora o teme

64 "OKpYXHOCTb U KPYT. 1 https://m.edsoo.ru/le2edcl5
I'eomerpuueckue nocrpoeHus"
[ToBTOpEHue u 06001IeHNE

65 3HAHWH OCHOBHBIX ITOHSATHH B 1 https://m.edsoo.ru/ec47a89c
METOJIOB Kypca 7 Kiacca

66 Hrorosas koHTpoJbHAs paboTa 1 https://m.edsoo.ru/594ee3f8
[ToBTOpEeHUE M 0000IIEHNE

67 3HAHUH OCHOBHBIX ITOHITHI 1 1 https://m.edso0.ru/86b3725a
METOJI0B Kypca 7 Kiacca
[ToBTOpEeHUE M 0000IIECHNE

68 3HAHUH OCHOBHBIX ITOHATHI 1 1 https://m.edso0.ru/49aed132
METOJIOB Kypca 7 Kiacca

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl

I1

1 APELICTOTPANIM, ET0 HpHSHatit 1 https://m.eds00.ru/f9h299d8
CBOMCTBa
ITapanmenorpamm, ero 3Ha

2 pu JICTOTPAMM, IO HPHIHAKH 1 1 https://m.edsoo.ru/dddcdd25
CBOMCTBA
[Tapannenorpa €ro 3HA

3 pu JICTIOTPAMM, CIO HPHIHAKH H 1 https://m.edsoo.ru/77fd6d1d
CBOMCTBA
YacTHele citydan

apaJuieIorpaMmo

4 HapaiieIorpaMos 1 https://m.edso0.ru/94c93461
(TIpsIMOYTOJILHHK, pOMO, KBaJIpar),
UX MIPU3HAKKU U CBOMCTBA
YacTtHble citydan

e

5 TAPAITTGTOTDEMMOB 1 https://m.edso0.ru/51911786
(TIpsIMOYTOJILHHK, pOMO, KBaJIpar),
WX NMPU3HAKU U CBOICTBA
YacTtHble cityyan

6 HEAPRIDIGHOTDEMMOB 1 https://m.edso0.ru/27256434
(IpAMOYTOJILHUK, POMO, KBaApaT),
WX MPU3HAKU U CBOICTBA

7 Tpanemnus 1 https://m.edsoo.ru/8ef16498
P 0

8 ABHODORA 1 HpAMOyTOImHa 1 https://m.edsoo.ru/1b7b3ea8

Tparceuunu
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PaBHOOOKast 1 IPSIMOYTOJIbHAS

9 1 https://m.edsoo.ru/be3cc4dc
Tpalnenuu
10 Meron yaBoeHus: MeIMaHbl 1 https://m.edso0.ru/987ch6e8
11 [lenTpansHas cuMMeTpus 1 https://m.edsoo.ru/9fb2aace
K
12 " OHTPO{.IBHM paGOTa"HO Teme 1 https://m.eds00.ru/144684c5
YeThIpEXyroIbHUKA
T )
13 copenta hasieca I Teopema o 1 https://m.edsoo.ru/1f164baa
MIPOIOPLIMOHAIBHBIX OTPE3Kax
14 Cpennsisi TMHUS TPEYTOJIbHUKA 1 https://m.edsoo.ru/5caa551b
15 CpenHss TUHUS TPEYroJibHUKA 1 https://m.edso0.ru/27335f97
16 Tpanenus, e€ cpenHss TMHUA 1 https://m.edso0.ru/e4935643
17 Tpanenus, e€ cpeaHss TMHUA 1 https://m.edso0.ru/43c7b651
18 [TponopumoHanbHBIE OTPE3KH 1 https://m.edsoo.ru/4d3cd568
19 [TponopumoHanbHBIE OTPE3KH 1 https://m.edsoo.ru/537cf2b8
20 IlenTp Macc B TpeyroJibHUKE 1 https://m.edsoo.ru/5cfd32c4
21 [TomoOHbIE TPEYTOTBLHUKHI 1 https://m.edsoo.ru/de9d4f1f
T 0
22 DI TIPHISHES HOAODHA 1 https://m.edsoo.ru/3d9d8817
TPEYTrOJIbHUKOB
23 Tpu npusnaia noz0GHs 1 https://m.edsoo.ru/65d233dd
TPEYTrOJIbHUKOB
T 0
24 DY Hpi3Hard HonobuA 1 https://m.edsoo.ru/2ab3b872
TPEYTrOJIbHUKOB
T 0
25 DM Hpi3Hard HoAobuA 1 https://m.edso0.ru/a87287f2
TPEYroJbHUKOB
26 Tpmvenene nox06us npu 1 https://m.edsoo.ru/4a8cbfdf

PCHICHUHU ITPAKTHUYCCKUX 3ada1
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https://m.edsoo.ru/be3cc4dc
https://m.edsoo.ru/987cb6e8
https://m.edsoo.ru/9fb2aace
https://m.edsoo.ru/144684c5
https://m.edsoo.ru/1f164baa
https://m.edsoo.ru/5caa551b
https://m.edsoo.ru/27335f97
https://m.edsoo.ru/e4935643
https://m.edsoo.ru/43c7b651
https://m.edsoo.ru/4d3cd568
https://m.edsoo.ru/537cf2b8
https://m.edsoo.ru/5cfd32c4
https://m.edsoo.ru/de9d4f1f
https://m.edsoo.ru/3d9d8817
https://m.edsoo.ru/65d233dd
https://m.edsoo.ru/2ab3b872
https://m.edsoo.ru/a87287f2
https://m.edsoo.ru/4a8cbfdf

KonTtposnsHas paboTa o teme

27 https://m.edsoo.ru/f5573351
"ITotoOHBIE TPEYTOABHUKH"
Croii <

28 BOHCTRA TUIOTaIeH https://m.edsoo.ru/dcec5b8c
reOMETPUIECKUX (HUTYp
(0))

29 OPMYJIBL JUTL TLIOTHa M https://m.edsoo.ru/b91f44ea
TpEyroJibHUKA, apajljiesorpamma
(0))

30 OPMYJIBI AL TTOIHaH https://m.edso0.ru/d58d8422
TpEeyrojabHUKa, MapauieJorpaMmma
(6))

31 OPMYJIBI AT TTOTHa https://m.edsoo.ru/d1c6cf5h
TpPEYyroJIbHUKA, TapaJljieiorpaMma
(6))

32 OPMYJIBI AL TTOMHa https://m.edso00.ru/958e8498
TpPEYyroJIbHUKA, TapajljieiorpaMma
(6))

33 OPMYJIBI AL TTOMHa https://m.edsoo.ru/2e5a5e9d
TPEYroJIbHUKA, TapaJljieiorpaMmma
B <

34 PITMCIICHHC TLTOLIAICH CITOAHBIX https://m.edsoo.ru/c19ff29¢c
Guryp
n -

35 JIOMAM PUTYP Ha KIIETIATOH https://m.edsoo.ru/c67fd599
Oymare

36 [Tnomaau mogoOHBIX HUryp https://m.edsoo.ru/dclel62f

37 [Tnomaau mogoOHBIX HUryp https://m.edsoo.ru/1b83b7d3

38 3anatu ¢ IpaKTHIECKMM https://m.edsoo.ru/7a6abeed
coJiepKaHueM
3

39 ANATH € TpAKTIHCCiuM https://m.edsoo.ru/elfab379
coJiepKaHueM
P

40 CHICHHC Sa/aT CVHOMOIHHO Meroaa https://m.edsoo.ru/f8fbc711
BCIIOMOTaTEeJILHOM IIOIaaN
K

41 OHTPOILHAs! paboTa 110 TeMe https://m.edsoo.ru/4247ccd7

"ITnomraas"
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https://m.edsoo.ru/f5573351
https://m.edsoo.ru/dcec5b8c
https://m.edsoo.ru/b91f44ea
https://m.edsoo.ru/d58d8422
https://m.edsoo.ru/d1c6cf5b
https://m.edsoo.ru/958e8498
https://m.edsoo.ru/2e5a5e9d
https://m.edsoo.ru/c19ff29c
https://m.edsoo.ru/c67fd599
https://m.edsoo.ru/dc1e162f
https://m.edsoo.ru/1b83b7d3
https://m.edsoo.ru/7a6abeed
https://m.edsoo.ru/e1fab379
https://m.edsoo.ru/f8fbc711
https://m.edsoo.ru/4247ccd7

42

Teopema [Tudaropa u eé
IIPUMEHEHUE

https://m.edsoo.ru/1de9988f

43

Teopema [Tudaropa u eé
IIPUMEHEHUE

https://m.edsoo.ru/e8c9529b

44

Teopema [Tudaropa u eé
IIPUMEHEHUE

https://m.edsoo.ru/da7f91dc

45

Teopema IIudaropa u e€
IIPUMEHEHUE

https://m.edsoo.ru/6a4fd62b

46

Teopema IIudaropa u e€
IIPUMEHEHUE

https://m.edso0.ru/398e21a6

47

Onpenenenue
TPUTOHOMETPUUECKUX (PYHKIIMN
OCTpOTO yTJia MPSMOYTOJIEHOTO
TPEYTrOJIbHUKA,
TPUTOHOMETPHUCCKUE
COOTHOIIIEHUS B TIPSIMOYT'OJIbHOM
TPEYroJbHUKE

https://m.edsoo.ru/5f57859b

48

OcHOBHOE TPUTOHOMETPUUECCKOC
TOXKACCTBO

https://m.edsoo.ru/3a89df6a

49

OcHoOBHOE TPUTOHOMETPUUECCKOC
TOXICCTBO

https://m.edsoo.ru/12127fcl

50

OcHoOBHOE TPUTOHOMETPHUYCCKOC
TOXICCTBO

https://m.edso0.ru/15d3c665

51

KonTposnpHas paboTa o teme
"Teopema ITudaropa u Hauana
TPUTOHOMETpUH"

https://m.edsoo.ru/22adb816

52

BrcanHbIe ¥ LICHTPAIBHBIC YIIBI,
yroj MeXAy KacaTeIbHON U XOpAOH

https://m.edsoo.ru/83f3el4d
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https://m.edsoo.ru/1de9988f
https://m.edsoo.ru/e8c9529b
https://m.edsoo.ru/da7f91dc
https://m.edsoo.ru/6a4fd62b
https://m.edsoo.ru/398e21a6
https://m.edsoo.ru/5f57859b
https://m.edsoo.ru/3a89df6a
https://m.edsoo.ru/12127fc1
https://m.edsoo.ru/15d3c665
https://m.edsoo.ru/22adb816
https://m.edsoo.ru/83f3e14d

53

BrucanHble U LIEHTPAIbHBIE YIJIBI,
YTOJI MEKTY KacaTeIbHOM U XOpI0H

https://m.edsoo.ru/49a5642c¢

54

BrnucanHble ¥ IEHTpaIbHBIE YIJIBI,
YTOJI MEKTY KacaTeJIbHOM U XOpI0H

https://m.edsoo.ru/bec6aabe

55

Vst MCKAY XOpAaMU U CEKYIIMMU

https://m.edsoo.ru/d25ba946

56

Vrias MCXKAY XOpAaMU U CEKYIIMMU

https://m.edsoo.ru/85bb8b6e

57

BHI/IC&HHI)IG " OITMCAHHEBIC
LIGTI)IpéXYFOJ’[I)HI/IKI/I, ux HpI/ISHaKI/I %1
CBOICTBA

https://m.edsoo.ru/72d2d56¢

58

BHI/IC&HHI)Ie " OITMCAHHEBIC
I-IeTI)IpéXYl"O.]'II)HI/IKI/I, ux HpI/ISHaKI/I H
CBOICTBA

https://m.edsoo.ru/5d95fale

59

BHI/IC&HHI)Ie " OITMCAHHEBIC
YETBIPEXYTOJIbHUKH, UX MPU3HAKU U
CBOMCTBaA

https://m.edsoo.ru/857c578b

60

[IpumeHeHre CBOMCTB BIIUCAHHBIX U
OTHMCAHHBIX YEThIPEXYTOJILHUKOB
MIPH PEIICHUU T€OMETPUUECKUX
3a/a4

https://m.edsoo.ru/c753c21a

61

[IpumeHeHre CBOMCTB BIIMCAHHBIX U
OTIMCAHHBIX YEeTHIPEXYTOJIbHUKOB
MIPU PEIICHUH T€OMETPHUCCKHIX
3a1a4

https://m.edsoo.ru/77caflad

62

BsaumHoe pacnonoxeHue IByx
OKPY>KHOCTEH, 00II1e KacaTeIbHbIe

https://m.edsoo.ru/22357ffa

63

Kacanune okpyxHocrein

https://m.edsoo.ru/9ddff952
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https://m.edsoo.ru/49a5642c
https://m.edsoo.ru/bec6aabe
https://m.edsoo.ru/d25ba946
https://m.edsoo.ru/85bb8b6e
https://m.edsoo.ru/72d2d56c
https://m.edsoo.ru/5d95fa1e
https://m.edsoo.ru/857c578b
https://m.edsoo.ru/c753c21a
https://m.edsoo.ru/77caf1ad
https://m.edsoo.ru/22357ffa
https://m.edsoo.ru/9ddff952

KonTtposnsHas paboTa o teme

64 "Yribl B OKpyKHOCTHU. Briicanneie 1 https://m.edso0.ru/f319755d
U ONMCAHHBIE YETHIPEXYTOJIbHUKH"
[ToBTOpEHNE OCHOBHBIX MOHATUN H

65 METOJIOB KypCOB 7 U 8 KIJIaCCOB, 1 https://m.edsoo.ru/2359e41e
00o01Ienne 3HaHU|
[ToBTOpEHNE OCHOBHBIX MOHATUAN H

66 METOJIOB KypcoB 7 M 8 KJIaCCOB, 1 https://m.edsoo.ru/73d61fd9
0000111eH1e 3HAaHU

67 Wrorosas koHTposbHasA paboTa 1 https://m.edsoo.ru/7482fa88
[ToBTOpEHNE OCHOBHBIX MOHATAN H

68 METOJI0OB KypCOB 7 U 8 KJIacCOB, 1 https://m.edso0.ru/e464967b
0000111eHIe 3HAHU

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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https://m.edsoo.ru/f319755d
https://m.edsoo.ru/2359e41e
https://m.edsoo.ru/73d61fd9
https://m.edsoo.ru/7482fa88
https://m.edsoo.ru/e464967b

9 KUIIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Kontpoabusbie | IlpakTnueckue
n/n Bcero u3yyeHusi | oOpa3oBaTebHbIE
padoTsbI padoTsbI
pecypcsl
Ornpenenenue
1 TPUTOHOMETPUUECKUX (PYHKIIHIM 1 https://m.edsoo.ru/b3c64e7c
yriaoB ot 0° 1o 180°
2 dopmyIbl IPUBEACHUS 1 https://m.edsoo.ru/d78de7ad
3 Teopema KOCHHYCOB 1 https://m.edsoo.ru/341bb435
4 Teopema kocuHYCOB 1 https://m.edsoo.ru/69c32eb3
5 Teopema kocuHYCOB 1 https://m.edsoo.ru/78cedc87
6 Teopema cuHycoOB 1 https://m.edsoo.ru/e91ba449
7 Teopema cuHycOB 1 https://m.edsoo.ru/ffc3c8bd
8 Teopema cuHycoOB 1 https://m.edsoo0.ru/67e612c1
9 Haxoxaenne UMK CTOpoH u 1 https://m.edso0.ru/8bcf3969
BEJIMYUH YIJIOB TPEYrOJbHUKOB
10 Pemenne TpeyroibHUKOB 1 https://m.edsoo.ru/2f985b58
11 Pemenne TpeyroibHUKOB 1 https://m.edsoo.ru/d73453dc
12 Pemenue TpeyroisHUKOB 1 https://m.edsoo.ru/9e4e293d
13 Pemenue TpeyronsHUKOB 1 https://m.edso0.ru/9557249d
IT
14 DAKTHACCKOC HPUMEHEHHE To0peM 1 https://m.edsoo.ru/bdc72cbl
CHHYCOB U KOCUHYCOB
IT
15 PAITITICEROE NPHNCHERHE TEOPEM 1 https://m.edsoo.ru/7197fb99
CHHYCOB U KOCHUHYCOB
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https://m.edsoo.ru/b3c64e7c
https://m.edsoo.ru/d78de7ad
https://m.edsoo.ru/341bb435
https://m.edsoo.ru/69c32eb3
https://m.edsoo.ru/78cedc87
https://m.edsoo.ru/e91ba449
https://m.edsoo.ru/ffc3c8bd
https://m.edsoo.ru/67e612c1
https://m.edsoo.ru/8bcf3969
https://m.edsoo.ru/2f985b58
https://m.edsoo.ru/d73453dc
https://m.edsoo.ru/9e4e293d
https://m.edsoo.ru/9557249d
https://m.edsoo.ru/bdc72cb1
https://m.edsoo.ru/7197fb99

16

KonTtposnsHas paboTa o teme
"Pemenue TpeyroibHUKOB"

https://m.edsoo.ru/e784c943

17

[onsitne o mpeoOpa3oBaHUH
moao0ust

https://m.edsoo.ru/ebf9323e

18

COOTBETCTBEHHBIE DIIEMEHTEI
o100HBIX pUryp

https://m.edsoo.ru/b6c9917d

19

COOTBETCTBEHHBIE DIIEMEHTEI
oA00HBIX pUryp

https://m.edsoo.ru/15a8fba3

20

TeopeMa 0 mpoU3BEAECHUN OTPEZKOB
XOpJ, TeoOpeMa O IPOU3BEICHUU
OTPE3KOB CEKYIIHX, TEOpEMa O
KBaJpaTe KacaTeJIbHOU

https://m.edsoo.ru/e4ed2d8e

21

TeopeMa 0 TpOU3BEAECHNUH OTPE3KOB
XOpJ, TeoOpeMa O IPOU3BEICHUU
OTPE3KOB CEKYIIIHX, TEOpEMa O
KBaJlpaTe KacaTeabHOU

https://m.edsoo.ru/f22f5b5f

22

Teopema o mpou3BeIeHUU OTPE3IKOB
XOpJ, TeOpeMa O IPOU3BEICHUU
OTPE3KOB CEKYILUX, TEOpeMa O
KBaJIpaTe KacaTeiabHOM

https://m.edso0.ru/834h9462

23

[IpumeHenue TeopeM B pelIeHUH
TreOMETPHUECKUX 3a/1a4

https://m.edsoo.ru/1c13d2d7

24

[IpumeHeHnue TeopeM B pelIeHUH
TreOMETPHUECKUX 33124

https://m.edsoo.ru/17b7b4d4

25

HpI/IMeHeHI/Ie TCOPEM B pCHICHUN
TCOMECTPHUUYCCKUX 3ada1d

https://m.edsoo.ru/af72d448

26

KontponbHas paboTa no reme
"ITpeoGpa3oBanue moaoous.

https://m.edsoo.ru/da5138ee
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https://m.edsoo.ru/e784c943
https://m.edsoo.ru/ebf9323e
https://m.edsoo.ru/b6c9917d
https://m.edsoo.ru/15a8fba3
https://m.edsoo.ru/e4ed2d8e
https://m.edsoo.ru/f22f5b5f
https://m.edsoo.ru/834b9462
https://m.edsoo.ru/1c13d2d7
https://m.edsoo.ru/17b7b4d4
https://m.edsoo.ru/af72d448
https://m.edsoo.ru/da5138ee

Mertpuueckue COOTHOLIEHHUS B
OKpyx)HOCTH"

Omnpenenenre BEKTOPOB.

27 PuU3M4ECKUI U T€OMETPUYECKUI https://m.edsoo.ru/53a4c485
CMBICJI BGKTOpOB
CJIO)KGHI/IG 1 BBIYMTAHUEC BEKTOPOB,

28 p https://m.edsoo.ru/d5c7dc9e
YMHOKEHHE BEKTOPa Ha YMCIIO
CJ'IO)KGHI/IG 1 BBIYMTAHUEC BEKTOPOB,

29 p https://m.edsoo.ru/5fc8e3ef
YMHOKEHHE BEKTOpa Ha YMCIIO
C.]'IO)KCHI/IG " BBIYUTAHUC BEKTO OB,

30 p https://m.edso00.ru/b66195d4
YMHOKEHHE BEKTOPA Ha YHCIIO
Pa3noxxenne BekTopa mo 18

31 p FBYM https://m.edsoo.ru/d57fedf3
HEKOJUIMHEAPHBIM BEKTOpaM

32 Koopaunats! BekTOpa https://m.edso0.ru/393e5532
CkansipHO€ MPOU3BEICHHE

33 BEKTOPOB, €ro MIPUMEHEHHUE IS https://m.edsoo.ru/4c2c7ae3
HaXO0XJICHUS JUTHH U YTIIOB
CkansipHO€ MPOU3BEICHUE

34 BEKTOPOB, €ro MIPUMEHEHHUE IS https://m.edsoo.ru/6e5f3e8d
HAXO0XICHHUS JUTHH U YTIIOB
Pelienue 3a1a4 ¢ MOMOIIBIO

35 a B https://m.edso0.ru/7788ed68
BEKTOPOB
Pelienue 3a1a4 ¢ MOMOIIBIO

36 A H https://m.edsoo.ru/b1d59d28
BEKTOPOB
IIpuMmeHeHnE BEKTOPOB IS

37 p POB /1 https://m.edsoo.ru/8faeee39
pelnieHus 3a1a4 GU3uKu
KontpoabHas padora mo TeMe

38 p p https://m.edso0.ru/181256¢cbh

"Bextops!”
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https://m.edsoo.ru/53a4c485
https://m.edsoo.ru/d5c7dc9e
https://m.edsoo.ru/5fc8e3ef
https://m.edsoo.ru/b66195d4
https://m.edsoo.ru/d57fedf3
https://m.edsoo.ru/393e5532
https://m.edsoo.ru/4c2c7ae3
https://m.edsoo.ru/6e5f3e8d
https://m.edsoo.ru/7788ed68
https://m.edsoo.ru/b1d59d28
https://m.edsoo.ru/8faeee39
https://m.edsoo.ru/181256cb

I[eKapTOBBI KOOpAWHAThI TOYCK HA

39 1 https://m.edsoo.ru/6a4cbb6a
IUIOCKOCTH
40 VYpaBHeHue npsmoun 1 https://m.edsoo.ru/cd67f435
41 VYpaBHeHHE NPAMOKN https://m.edsoo0.ru/c2723581
42 YpaBHEHHE OKPYKHOCTU https://m.edso0.ru/d858d33e
43 Koopumater Touex nipecequm 1 https://m.edsoo.ru/76blbe7d
OKPYXHOCTH H TIPSIMOI
Meroa KoOpaAuHAT IPHU pELIEHUN
44 reOMETPUUYECKUX 3a]1aY, 1 https://m.edsoo.ru/2fc365c5
MPAKTUIECKUX 3319
Meroa KoOpaMHAT IPH pENIEHUN
45 r€OMETPUYECKHX 3a/1ay, 1 https://m.edsoo.ru/e12ca595
MPAKTUIECKUX 3319
Metoa KOOpAMHAT NPH PEIIEHUH
46 T€OMETPUYCCKHX 3a/1a4, 1 https://m.edsoo.ru/cdca5a96
MIPAKTUYECKUX 3a/1a4
KonTposnpHas paboTa o teme
47 " JlekapTOBBI KOOPIMHATHI HA 1 https://m.edsoo.ru/e254¢ff4
mockocTu"
48 IlpapiIIbible MHOrOYTOMIbHHKIL, 1 https://m.edso0.ru/5733b6f2
BBIUMCIIEHUE UX JIEMEHTOB
49 UYucno n. JInrHa OKpyKHOCTH 1 https://m.edsoo.ru/e4371f68
50 UYucno n. JInrHa OKpyKHOCTH 1 https://m.edsoo.ru/a53cddfa
51 JlvHa oyru OKPY>KHOCTH 1 https://m.edsoo.ru/3a858db3
52 Pannannas mepa yria 1 https://m.edso0.ru/d885149f
53 [Inomans kpyra, cEKTOpa, CErMEHTa 1 https://m.edso0.ru/984c824c
54 [Inomans kpyra, ceKTOpa, CErMeHTa 1 https://m.edsoo.ru/729f9dda
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https://m.edsoo.ru/6a4cbb6a
https://m.edsoo.ru/cd67f435
https://m.edsoo.ru/c2723581
https://m.edsoo.ru/d858d33e
https://m.edsoo.ru/76b1be7d
https://m.edsoo.ru/2fc365c5
https://m.edsoo.ru/e12ca595
https://m.edsoo.ru/cdca5a96
https://m.edsoo.ru/e254eff4
https://m.edsoo.ru/5733b6f2
https://m.edsoo.ru/e4371f68
https://m.edsoo.ru/a53cddfa
https://m.edsoo.ru/3a858db3
https://m.edsoo.ru/d885149f
https://m.edsoo.ru/984c824c
https://m.edsoo.ru/729f9dda

55 [Inomans kpyra, ceKTopa, CErMeHTa 1 https://m.edsoo.ru/f76de8ab
56 ITonsaTtue o ABUKEHUM TIJIOCKOCTH 1 https://m.edso0.ru/376d67dd
o7 [TapannensHbIN IEPEHOC, TOBOPOT 1 https://m.edsoo.ru/5e85661a
58 [TapannenbHblil mepeHoc, HIOBOPOT 1 https://m.edso0.ru/94431449
59 [TapannensHbIN IEPEHOC, TOBOPOT 1 https://m.edsoo.ru/2balc265
60 [MapannenbHbIi IEpeHoC, TOBOPOT 1 https://m.edsoo.ru/af48c48e
61 Hpmvierierie ABIKEHHH 1pk 1 https://m.edsoo.ru/ff7d8897
pelICHUH 3a]1a9
KontponsHas pabota no temam
62 "IpaBHIIbHbIE MHOTOYTOJIBHHKH. 1 https://m.edsoo.ru/ele8aela
OKpyXHOCTb. JIBHKEHUSI
IJI0CKOCTH"
[ToBTOpeHue, o6o0IICHNE,
63 CHCTEMATHIALITE SHAHHI. 1 https://m.edsoo.ru/72edal63
H3Mepenne reoMeTpruyecKnx
BeJIMYUH. TpeyroJbsHIUKH
[ToBTOpEeHUE, 0600IIECHNE,
64 CHCTEMATHEALILE SHATHH. 1 https://m.edsoo0.ru/92569f1e
[TapannensHbie U
MEPIICHIUKYIISPHBIEC TIPSMBIC
[ToBTOpEHUE, 0000IICHNE,
crcTeMaTH3aIlHs 3HAHUM.
65 OKpyXHOCTb U KpYT. 1 https://m.edsoo.ru/f15718de
['eomeTpuyeckue moCTpoeHUsI.
VYTIBI B OKPYKHOCTH
66 Tostopenne, obodmerne, 1 https://m.edsoo.ru/5b4988db

CHCTEeMaTHU3alus 3HaHUH.
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https://m.edsoo.ru/f76de8ab
https://m.edsoo.ru/376d67dd
https://m.edsoo.ru/5e85661a
https://m.edsoo.ru/94431449
https://m.edsoo.ru/2ba1c265
https://m.edsoo.ru/af48c48e
https://m.edsoo.ru/ff7d8897
https://m.edsoo.ru/e1e8ae1a
https://m.edsoo.ru/72eda163
https://m.edsoo.ru/92569f1e
https://m.edsoo.ru/f15718de
https://m.edsoo.ru/5b4988db

Bnucanusie u onucanHbie
OKPYXHOCTH MHOTOYTOJIbHUKOB

67 Wrorosas koHTposibHas paboTa 1 https://m.edsoo.ru/f9e5a2db
1
68 OBTOPEHHE, O6O6meHPje’ 1 https://m.eds00.ru/2346d284
CHCTeMaTH3allKsl 3HAHUI
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOI'O 00111ero 00pa3oBaHus
pe3yJbTaTa
6 I'eomerpust
Pacrio3naBath M3y4eHHBIE TeOMETpHUECKUE (PUTYPBI, ONIPEIEISITh UX
B3aMHOE€ paCIOJIOKEHUE, H300paxaTb TeoMeTpudeckue (Urypsl,
6.1 BBITIOJTHATh YEPTEKH IO YCIOBHIO 3a/a4uu. V3MepsATh JTHHEHHBIC H
YTJIOBBIE BETMYMHBL. Pemrats 3a1aum Ha BRIYHCIICHNE UTHH OTPE3KOB
Y BEJIMYHH YTIJIOB
Jlenate TpyOyI0 OIICHKY JIMHCWHBIX U YTIIOBBIX BEJIMYHH IIPEIMETOB B
6.2 peanpbHON J>KHU3HH, pa3MEpOB MPHUPOJIHBIX OOBEKTOB. Paszmuyarh
pa3Mepsl 3TUX 0OBEKTOB MO MOPSAIKY BEIUYMHBI
6.3 CTpouTh 4epTEKU K TEOMETPUUECKHUM 3a]1adam
[Tonb3oBatbes MpU3HAKaMU paBeHCTBa TPEYTroJIbHUKOB,
6.4 UCIIOJIb30BaTh  MPU3HAKM U CBOMcTBa  paBHOOEIPEHHBIX
TPEYTrOJIbHUKOB MPU PELICHUH 33734
65 [IpoBoauTh  JIOTMUECKHWE  PACCY)KIEHUS C  HCIOJIb30BaHHEM
' FeOMETPUUECKUX TEOPEM
[Tonb3oBatbes MpU3HAKaMU paBeHCTBA IPSIMOYTOJIBHBIX
6.6 TPEYrOJbHUKOB, CBOMCTBOM MEAMAHBI, IPOBEAEHHOM K THIIOTEHY3€
HPSIMOYTOJIBHOTO TPEYroJIbHUKA, B PEIICHUU T€OMETPUUYECKHIX 3312
Onpenensars napaielbHOCTh MPSAMBIX C MIOMOIIBIO YIIIOB, KOTOPHIE
6.7 obpa3yer ¢ HUMH cekyias. OnpeaensiTs NapaeabHOCTh MPSMBIX C
' MOMOIIIBIO PABEHCTBA PACCTOSIHUN OT TOYEK OJIHOM MPSMOU 0 TOUEK
APYrou mpsmMou
6.8 Pemats 3a1auun Ha kiieT4aroit Oymare
6.9 [IpoBOIUTH BBIUMCICHHUS M HAXOJUTh YHCIOBBIE U OyKBEHHBIC
' 3HAUEHUsl YIIIOB B TEOMETPUYECKUX 3a/layaxX C HKCIOIh30BAaHHEM




CYMMBI YIJIOB TPEYrOJIbHUKOB U MHOTOYIOJIbHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX NpPU TEPECEUCHHU JBYX NapaJJICNbHBIX MPSIMBIX

ceKyllel. Pemare npakTryeckue 3a1a4i Ha HaX0KJICHUE YIII0B

6.10

Brnagerp mMOHATHEM TE€OMETPUYECKOTO MeCTa TOYEeK. YMETh
OTIpEeNIeNATh OMCCEKTPUCY yIila U CEPeIWHHBIA TNEPIECHIUKYIIp K

OTPE3KY KaK FT€OMETPUYECKHUE MECTa TOUEK

6.11

@opMyIHpOBaTh OIPEACICHUS OKPY)KHOCTH W Kpyra, XOpAbl M
quaMerpa OKPYXKHOCTH, IIOJIb30BaTbCA HX CBOMCTBaMHU. YMETh

IIPUMEHSATH 3T CBOMCTBA IIPU PEIICHUU 3a4a4

6.12

BirageTes noHsATHEM ONMCAHHOW OKOJIO TPEYTOJBHUKA OKPYKHOCTH,
yMeTb HaxoauTb e€ ueHTp. llonb3oBaThecs (akramMum o TOM, YTO
OMCCEKTPUCHI YIJIOB TPEYroJIbHUKA NEPECEKAIOTCS B OJTHOM TOUKE, U
0 TOM, YTO CEPEANHHBIEC NEPIEHANKYIISAPBI K CTOPOHAM TPEYrOJIbHUKA

MEePECEKAIOTCS B OJTHOM TOUKE

6.13

Bnagerp moHsiTHEM KacaTeNbHOM K OKpPYKHOCTH, IOJIb30BAThCS
TEOPEMON O TEPHEHIUKYISIPHOCTH KacaTelIbHOW M pajauyca,

HpOBeL[éHHOl"O K TOYKE KaCaHUus

6.14

[Tonb3oBaTbcsi MPOCTEHIIMMU T€OMETPUYECKUMH HEpaBEHCTBaMH,

IIOHUMATh UX HpaKTI/I‘IGCKI/Iﬁ CMBICJI

6.15

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKHE MOCTPOEHUSI C TOMOIIbIO

HUPKYJIS U JIMHEHKU

8 KUIACC

Kon
NpoBEPsSIEMOro
pe3yabTaTa

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJbLHOM NPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

6

I'eomerpus

6.1

Pacno3HaBaTh OCHOBHBIE BHUbI tleTI:Ip("Z:‘Xy'l"OJ'I]':»HI/IKOB, HUX 3JICMCHTHLI,

M0JIb30BAaThCS UX CBOMCTBAMU IIpu pCUICHNU Ir€OMCTPHUICCKUX 3aJaY

6.2

HpI/IMeHSITL CBOMCTBA TOYKH nepeceucHuss McauaH TpPCYrOJIbHHUKA

(meHTpa mMacc) B peleHun 3a1a4

6.3

Bnagers mnonsTuem CpCI[HCﬁ JIMHUW TpPECYroJIbHUKAa W Tpalcuuu,

NOPpUMCHATL HX CBOICTBa npu pelmCcHUMU TCOMCTPHUYUYCCKUX 3alad.




ITonwp30Batbes TeopeMont Parneca U TEOPEMOM O IIPONOPLUOHAIBHBIX

OTPE3Kax, MPUMCHATH UX JJIA pCHICHUA NPAKTUYICCKUX 3alaYd

6.4

[IpuMeHsAT, TpU3HAKKM TOJOOHMS TPEYrOJLHUKOB B  PEIICHUH

TCOMETPHUUCCKUX 3ada1d

6.5

[one3oBaTbes Teopemoii [Tndaropa uist pereHns reoMeTpUIecKuX 1
IMPAKTHUYCCKUX  3ada4. CTpOI/ITI) Mar€MaTuicCKyro MOACIb B
IMMPAKTUYCCKUX 3aJavdax, CaMOCTOATCIIbHO ACJIaTh ‘IGpTé)K U HAaXO0JUThb

COOTBECTCTBYIOIIHEC NJIMHBI

6.6

Bnagers MOHATHAMU CHHYCAa, KOCHMHYCAa M TaHT€HCa OCTPOrO Yria
MPSIMOYTOJIBHOTO TPEYroJibHUKa. [101b30BaThCsl 3TUMM NOHATHUAMHA

I PEIICHUSA MMPAKTUYCCKUX 3a1a4

6.7

Beraucnsate (pa3nuvHBIMUA CIIOCOOAMHM) IUIOMIAL TPEYrOJIbHUKA W
IUIOUIAAM MHOTOYTOJIbHBIX (Uryp (Mosb3ysch, Tlie HEOOXOIMMO,
KabKynaTopoM). [IpuMeHsTh NOTydeHHbIE YMEHUSI B IPAKTUYECKUX

3a7a4ax

6.8

Brnamets MOHATHSMH ~ BOMCAHHOTO W IEHTPAJBHOTO  yTJIa,
HCI0JIb30BAaTh TEOPEMBI O BIMCAHHBIX yIaX, yIilaX Mexay XopaaMu
(cexylmmmu) 1 yrie Mexay KacaTelbHON M XOpAOW NpU pelieHUuu

TCOMETPHUUCCKUX 3ada4

6.9

BJ'Ia,Z[eTB IIOHATHEM OIIMCAaHHOI'O IICTBIpéX}’l"OJ'II)HI/IKa, IIPpUMCHATH

CBOMCTBA ONMCAHHOTO IIeTpréX}’FOJ’IbHI/IKa IIpyu pCIICHNH 3a1a4

6.10

HpI/IMeHHTB IIOJIY4YCHHBIC 3HaHHUA Ha IIPaKTUKE — CTPOUTH
MaTEMAaTUYCCKUEC MOJACIN JJId 3ada4 peaﬂbHOﬁ JKU3HU U IIPOBOJUTH
COOTBCTCTBYHOIIMEC BBIYUCICHUA C TIPUMCHCHHUEM HO,Z[O6I/I$I n

TPUTOHOMETPHH (MIOJIB3YSICh, T HEOOXOAUMO, KAIbKYIISITOPOM)

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjbTara

IIpoBepsiemble npeMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUUCCKUC (I)yHKI_II/II/I OCTPLIX YI'JIOB, HAXOJUTH C UX

IIOMOIIIBIO PA3JIMYHBIC BJICMCHTBHI MPAMOYI'OJIbBHOTO TPCYIrOJIbHUKA




(«pemieHue TOPSIMOYTOJIBHBIX  TPEYroJbHUKOBY»). Haxoguts (¢
MOMOIIBIO KAJIBKYJSATOpA) JAJIMHBI W YIVIBI Uil HETaOIMYHBIX

3HAYEHUI

6.2

[Tonp30BatbCs dbopmynamu MPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXKIAECCTBOM JIJI1 HAXO0KJACHHUSI COOTHOLLIEHUH

MCKAY TPUTOHOMCTPHUYCCKUMH BCIMUYNHAMU

6.3

Hcnonp30Bath TEOPEMBI CHHYCOB M KOCHHYCOB JUISI HaXOXICHUS
Pa3IMYHbIX 3JIEMEHTOB TPEYroJIbHUKA («PELIeHHE TPEYroJIbHUKOBY),

MNPUMCHATH UX IMPU PCIICHUH TCOMECTPHUICCKUX 3a/1av

6.4

Bnagers mouatusMu npeoOpa3oBaHUs MOJ00MS, COOTBETCTBEHHBIX
a7eMeHTOB MO00HBIX Guryp. [Tonp3oBaTbest cBOMCTBAMU 1MOI00MS
MPOU3BOJBHBIX (DUTYP, YMETH BEIYUCIISITH JJTMHBI M HAXOAUTH YIJIbI Y
1mo00HbIX ¢Guryp. [I[puMeHsITh CBOMCTBA TOMOOMS B MPAKTUUECKHUX
3ajayax. YMeTb MPUBOJUTH MpPUMEpPHl TOA0OHBIX ¢uryp B

OKpYKaIoIlleM MUpe

6.5

[Tonmb30BaThcst TeOpeMaMH O TPOU3BEACHUM OTPE3KOB XOPI, O

MIPOU3BEACHUN OTPE3KOB CEKYILHX, O KBaJpaTe KacaTelbHON

6.6

[Tonb3oBaThcst BEKTOpamMH, IOHMMAaTh UX TE€OMETPUYECKUI H
(u3nyecKuil CMBICI, MPUMEHSTh UX B PEIICHUH F€OMETPUYECKUX U
¢usnueckux 3agad. [IpuMeHaTh cKaIpHOE MPOU3BECHIE BEKTOPOB

JJId HAaXOXACHUA IJIWH U YTIJIOB

6.7

Ilonp30BaThCs MCTOAOM KOOpAWHAT Ha IJIOCKOCTH, IIPUMEHATH €0 B

PEIICHNU TCOMETPHUICCKUX U MTPAKTUYCCKUX 3aaa4

6.8

Bnagers nonsTusamu MMpaBHUJIIBHOTO  MHOTOYI'OJIbHUKA, JJIMHBI
OKPY’XHOCTH, IJIUHBI OYI'M OKPYXHOCTU U paHHaHHOﬁ MCPHI YyTIIA,
YMCThb BBIUUCIATE IUIOIAAb Kpyra "W Cro JacTeH. HpI/IMCHHTB

IMOJIYYCHHBIC YMCHUS B IIPAKTUYCCKHUX 3a/ladax

6.9

HaxomuTeh ocuM WIM LEHTpbl CUMMETpUM (Uryp, HIpPUMEHSTH

JABHKCHUS IIIOCKOCTU B HpOCTeI\/’IH_II/IX crydadax

6.10

HpI/IMeHHTL MOJIYYCHHBIC 3HAHWA Ha TIIPAKTUKE — CTPOUTH
MaT€MaTU4YCCKUEC MOJCIIN AJIA 3aJa4 peaHBHOﬁ JKU3HU U TPOBOJAUTH

COOTBCTCTBYIOIIHUEC BBIUYUCICHUA C TIPUMCHCHUCM HO)IO6I/IH n




TPUTOHOMETPUYECKHX (PYHKIHMHA (TOIB3YSACH,

KaJIbKYJIATOPOM)

rae HeoOXOgUMO,




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
6 I'eomerpus
Hauansnelie nonsTus reomerpun. Touka, mpsiMast, 0Tpe30K, JIyd. YToJ. Buasl
6.1 yrioB. BeprukanbHbele n cMexHble yribl. buccexkrpuca yria. Jlomanas,
MHOTOYT0JIbHUK. [lapanienbHoCTh U NepeHUKYAIPHOCTD MPSIMBIX
6.9 Cummetrpuunble  Qurypbl. OCHOBHBIE CBOWMCTBAa OCEBOM CHMMETPHH.
' [Ipumepbl cUMMETPHUH B OKPYXKaroIIeM MUpe
6.3 OCHOBHBIE TTOCTPOEHUS C MOMOIIBI0 LHUPKYJIS M JUHEHKH. TpeyroyibHUK.
' BricoTa, meanana, OuccekTpurca, UX CBOMCTBA
6.4 PaBHOOepeHHBIN W PABHOCTOPOHHMH TpeyrojpHUKU. HepaBeHCTBO
' TPEYroJIbHUKA
65 CBoiicTBA M TpHU3HAKK PABHOOEAPEHHOTO TpeyrojibHuKa. [Ipu3Haku
' PaBEHCTBA TPEYTOJIbHUKOB
66 CpoiicTBA M NOpPU3HAKA MapaJUIEeAbHBIX OpsaMbiXx. CyMmma  yrioB
' TpEeyroJbHUKA. BHENIHNE yriibl TpeyrojabHUKa
[IpsimoyronpHblii  TpeyroJbHUK. CBOWCTBO MeEIHWAHBI MPAMOYTOJBHOTO
6.7 TPEyroJibHUKA, NPOBEAEHHOM K rTuNoTeHy3e. [lpu3Haku paBeHcTBa
' IPSIMOYTOJIBHBIX TPEYTOJbHUKOB. IIpsAMOYTONIBHBIN TPEYTOJIBHUK C YIIIOM B
30°
HepaBencrBa B reoMeTrpuu: HEpaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, Teopema O OoJblleM yrie U OoJbllield CTOpOHE
TpeyroyibHUKa. [lepneHauKkysp u HaKJIIOHHas
6.9 I'eomerpuueckoe Mecto Touek. buccexkrpuca yrima M CepeqUHHBIN
' NEPIIEHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKHE MECTA TOUEK
OxkpyXHOCTb M Kpyr, XOplJa M JIuUaMeTp, HX CBOMCTBa. B3auMHoe
6.10 pacrojoKeHUue OKpyXKHOcTH U mnpsMoi. KacarempHas u cekymas K
OKPY>KHOCTH
6.11 OxpyxHOCTb, BIMCAaHHas B yroj. BrnucaHHas M onucaHHas OKpYKHOCTH
. TPEYTrOJbHUKA




8 KUIIACC

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

6 I'eomerpus

6.1 UYerplpéxyrosbauku. [lapamenorpamm, ero npu3Haku 1 CBOMCTBA

6.2 [IpssmoyronpHUK, poMO, KBajipaT, UX IPU3HAKU U CBOMCTBA

6.3 Tpameuusi, paBHOOOKas Tpamenusi, €€ CBOWCTBA M  IPHU3HAKU.
' [IpssMoyronpHas Tpanenus

6.4 Meron ynBoenus meauansbl. LlenTpanbnas cummerpusi. Teopema daneca u
' TE€opeMa O MPOMOPLUOHAIBHBIX OTPE3KaX

6.5 CpenHue TMHUM TpeYrojbHUKA U Tpanenuu. LlenTp macc TpeyroiabHuKa

6.6 [Mogo6ue TtpeyronbHuKOB, Ko3dduuuent mnomodus. Ilpusnaku mnomoOus
' TpeyrojabHUKOB. [IpruMenenune noqo0us npu pereHny NpakTHYecKnX 3a1a4

6.7 @opmynbl Ul TUIOIIAJM TpPEYroJibHHMKA, MapaienorpaMma, pomba u
' Tpaneuuu

6.8 CpoiicTBa Tmwiomaae reomerpudeckux ¢uryp. OTHOIIGHHE TLIOMIAeH
' MoI00HBIX puryp

6.9 Brrurcienue mioniaaei TpeyroJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYATOM
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopembl [Iudaropa npu pemeHun
' MPAaKTUYECKUX 3a/1a4

CuHYyC, KOCHHYC, TAHT'€HC OCTPOIO yrja IpsIMOYIOJIBHOIO TPEyroJbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKAECTBO. TpUTOHOMETpUYECKHE
¢byukun yrinos B 30°, 45° u 60°

6.12 Bnucanubie u LEHTpalbHbIE YIJIbl, YTOJl MEXKIY KacaTelIbHOM U XOPAOW.
' VYTibl MEXIY XOpIaMU U CEKYLTUMHU

6.13 BrnivcaHHBIE M OIIMCAHHBIE YETBIPEXYTOIBHUKI

6.14 B3aumHoe pacnonokeHue AByX OKpykHocTeil. KacaHume oxpyxHOCTEH.
. OO0m1ne kacaTenbHbIE K ABYM OKPY>KHOCTSIM

9 KJIACC




Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

6 I'eomerpus
6.1 Cunyc, kocuHyc, TanreHc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOXJIECTBO. DOPMYIIBI IPUBEIACHHS
Pewmrenne tpeyronpHukoB. Teopema KOCHHYCOB U TeopeMa CHHYCOB. Pemenue
6.2 MPAKTUYECKUX 33734 C HCIIOJB30BAHHUEM TEOPEMBbl KOCHHYCOB M TEOPEMBI
CHHYCOB
6.3 [Tpeo6pazoBanme mopoowms. [1o00Me COOTBETCTBEHHBIX 3JICMEHTOB
6.4 Teopema o Mpou3BeACHNN OTPE3KOB XOP/I, TEOPEMBI O TPOU3BEACHUH OTPE3KOB
' CEeKYIIHNX, TeOpeMa O KBaJIpaTe KacaTeIbHON
Bekrop, mimmHa  (MOIynab) — BEKTOpa,  COHANpPABJICHHBIE  BEKTOPHI,
65 MPOTHBOIIOJIOKHO HANPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OTIEPAIMY HAJI BEKTOpaMu. Pa3ioxkeHne BeKTopa 1o IByM
HEKOJTHHEAPHBIM BEKTOpaM
66 Koopaunats! BekTtopa. CKansspHOE IPOU3BEACHNE BEKTOPOB, PHMEHEHHUE JUTS
' HaXO0XICHUS JUTHH U YTIIOB
JlekapTOBBI KOOPAUHATHI HA TUIOCKOCTU. Y paBHEHUS MPAMOU U OKPY>KHOCTH B
6.7 KOOpJMHATaX, epeceueHue OKPYKHOCTEH U MPSAMBIX. MeTo KOOpIMHAT U €ro
MIPUMEHEHHE
6.8 [IpaBuIbHBIE MHOTOYTOJTBHUKH
6.9 JvHa okpyxHocTU. ['pagycHast U paguaHHasi Mepa yriia, BEIYMCICHUE JUTHH
' JIyT OKPY>KHOCTEH
6.10 [Tmomanp kpyra, CeKTopa, cerMmeHTa
611 JIBUKEeHHsS TJIOCKOCTH W BHYTPEHHHUE CUMMETpUM (uryp (sreMeHTapHbIe

npencrasienus). [lapamnensusiii nepenoc. [loBopot




MPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/ibHOIi MPOrpaMMbI OCHOBHOI'O
o0uiero oopazopanus Ha ocHoBe ®I'OC

YMeHne onepupoBaTh IOHATHUSMH: MHOKECTBO, ITOAMHOYKECTBO,
Olepaly HaJ MHOXKECTBAMH; YMEHHE OIIEpUPOBATh IOHATHUIMMU:
rpad, cBs3HBIN rpad, AEepeBO, LUK, NPUMEHITh WX MPU PEUICHUU
3aJad; YMEHHE HCIHOJb30BAaTh IpauuecKkoe IpPeACTaBICHUE
MHOXECTB Il OINHMCAHMS PEAIBHBIX IPOLIECCOB W SIBIICHUH, INpHU

pELIeHNH 3a]a4d U3 IPYTUX y4eOHbIX IPEIMETOB

YMeHHe onepupoBaTh MOHATHUAMMU: ONPEACIICHHE, aKCHOMA, TEOPEMA,
JI0Ka3aTelIbCTBO; YMEHUE pACIIO3HABAaThb WCTUHHBIE M JIOKHBIE
BBICKAa3bIBaHNS, NPHUBOJINUTH NPHUMEPHI U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBaAHUA U OTPUIIAHHA BBICKA3bIBaHUH

YMeHue oneprupoBarh MOHATHSAMU: HaTypallbHOE YHCIIO, TPOCTOE U
COCTaBHOE YHCIIO, JAETUMOCTb HATypalbHBIX YHCEN, MPU3HAKU
JEIMMOCTH, 1eJI0€ YMCII0, MOAY/Ib YUCla, OOBIKHOBEHHAs Apo0b U
JecsiTuYHasi 1po0b, CTaHJAPTHBIN BUJ YUCIIA, PALIMOHAIBHOE YHCIIO,
UpPpALMOHATIFHOE YHCIIO, apu(MeTHYecKuil KBaJpaTHBIH KOPEHB;
YMEHHME BBIMOJHATH JEMCTBUS C UYWCIAMU, CpPaBHUBATh W
yIOPSAOYMBATh 4YHCIA, MPEACTABIATH YWCIA HA KOOPAMHATHOM
OpsIMOM, OKPYIJIATH YHUCIA; YMEHHE JAeNaThb NPUKUAKY U OLEHKY

pe3yibTaTra BBIYHCIICHUM

YMeHue onepupoBaTh MOHITHIMH: CTEIIEHb C LENBIM MOKa3aTeleM,
apudmeTnyecKuil KBaIpaTHbI KOPEHb, MHOTOUIEH, alredpandyeckas
IpoOb, TOXJECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOW CTETeHH
OosbllIe €IUMHMIIBI; YMEHHE BBINOJHATH PacuéThl MO (dopMmynam,
npeoOpa3oBaHusl ILEIbIX, APOOHO-PALMOHANBHBIX BBIPAKEHUH U
BBIPQ)XEHUI C KOPHAMHU, pa3IoKeHHe MHOIOWIEHa Ha MHOXKUTEIH, B
TOM 4YHCIIE C HCIOJIb30BaHHEM (OpMya pPa3sHOCTH KBaJApaToB M

KBaJpaTa CyYMMBbI U pa3HOCTU




YMeHue onepupoBaTh MOHIATUAMU: YUCIOBOE PABEHCTBO, YPAaBHEHUE
C OIHOW IIEPEMEHHOW, YHCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE PELIATh JUHEHHbBIE U KBAJPAaTHBIC YPaBHEHHUS,
JIpOOHO-pallMOHATIEHBIE YPAaBHEHUS C OJHOU MEPEMEHHOU, CUCTEMBbI
JIBYX JIMHEWHBIX YPABHEHUM, JIMHEHHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJI[paTHbIE W JIPOOHO-palliOHAIBHBIE HEPABEHCTBA C  OJIHOM
MIEPEMEHHOM, B TOM YHUCJIE MPU PEMIEHUH 33]1a4 U3 APYTUX IPEIMETOB
M TPAKTUYECKUX 33/1a4; YMEHHE MCIOJIb30BaTh KOOPAMHATHYIO
MPSIMYI0O ¥ KOOPJAUHATHYIO TIJIOCKOCTH JIJISI M300pa)KeHUs perieHui

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHnue onepupoBath NOHATUAMU: QYHKIMSA, TpaduK QyHKINN, HYIN
¢byHKINH, MPOMEXYTKA  3HAKOTIOCTOSIHCTBA, MPOMEKYTKH
BO3pacTaHusl, yOBIBaHHWs, HawOOJbIIee W HAWMEHbIIEE 3HAUYCHUS
GbyHKINY; yMeHHue OTICpPUPOBATH TIOHSITUSIMH npsMast
MPONIOPIIHOHALHOCTh, JIMHEHHAS QYHKINS, KBaApaTUIHAS (QYHKITHS,
oOpaTHass TPOMOPIMOHATIBLHOCTh, Mapaboyia, runepobosa; yMeHHE
ctpouth rpaduku  QYHKIUHA, HWCIOIB30BaTh Trpadukd s
ONpENEICHUs CBOMCTB MPOILIECCOB M 3aBUCUMOCTEH, IUISl PELICHUS
3a/a4 U3 JPYrux y4yeOHBIX MPEAMETOB M pEalbHOMN KHU3HU; YMEHUE

BbIpaXkaTh GopMyTIaMH 3aBUCHMOCTH MEXIY BEIMUYNHAMU

Ymenue OTepUpOBaThH MOHSTUSMU: MOCJIEeI0BaTENbHOCTD,
apudmernyeckass U  TeOMETpUYecKass IMPOrPEecCHH; YMEHHUE
UCIIO0JIb30BaTh CBOWMCTBA MOCIEA0BATEIBHOCTEH, (DOPMYIIBI CYyMMBI U
oOl1ero 4ieHa npu pelIeHuy 3a/ady, B TOM YHUCIe 3a/1a4 U3 JPYTux

y4eOHBIX MPEJAMETOB U PEATLHOM KUZHU

YMeHue peuiaTh 3aJla4 pa3HbIX THUIIOB (B TOM 4YHUCJIC Ha ITPOLCHTEI,
JOJIM KW 4YaCTHu, ABHKXCHUC, pa60Ty, HOCHY TOBAapOB U CTOHMMOCTH
ITIOKYIIOK U YCJIYT, HAJIOTH, 3a/la4 U3 obnactu YIIpaBJICHUSA JINYHBIMU
U CEMEUHBIMU (bl/IHchaMI/I); YMEHHUE COCTABJIATH BbIPAXKCHUA,
YpaBHCHH, HCEPABCHCTBA W CHUCTEMbBI II0 YCJIOBHUKO 3aJid4H,
HCCJIICA0BATh NMOJYYCHHOC PCIICHUEC U OLICHUBATDH HpaB,I[OHOI[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATUAMHU: PUTYpa, TOUKA, OTPE3OK, Ipsmas,
ayd, JIOMaHasl, yrod, MHOTOYT'OJIbHUK, TPEYTOJIbHUK,

paBHOOEIPEHHBIH U PaBHOCTOPOHHUI TPEYrOJIbHUKHY,




NPSIMOYTOJIBHBIN TPEYroJbHHUK, MeAuaHa, OMCCEKTpUCca M BBICOTA
TPEYroJIbHUKA,  YETBIPEXYrOJbHUK,  MapajuieiorpamM,  pomo,
NpSIMOYTOJIbHUK,  KBaJpaT, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTeJbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMH (HUTypaMu;
YMEHME peliaTh 3aJayd, B TOM YMCJIE€ U3 IOBCEIHEBHOM >KM3HH, Ha
HAaXO0/IEHUE F€OMETPUUECKUX BEJIMUMH C IPUMEHEHUEM U3yUEHHBIX

CBOMCTB ¢uryp u haktoB

10

YMeHne onepupoBaTh MOHSATHSIMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYroJIbHUKOB; MapaJJIeIbHOCTh U MEPIEHANKYISIPHOCTh MPSIMBIX,
yroJl MEXIy NpSIMBIMH, NEPIEHAUKYISAP, HAKIOHHAsS, IMPOEKIHS,
nogobue  guryp, TONOOHBIE  TPEYroJbHUKH,  CUMMETpPHUS
OTHOCHTEIIEHO TOYKH M TIPSMOW; YMEHHE Paclo3HaBaTh PaBEHCTBO,
CUMMETpUI0 U mojaobue  Quryp, NapajuieIbHOCTh |

NEPHNCHAUKYIIAPHOCTD IPAMBIX B OKPYXKAIOIIEM MUPEC

11

YMeHue omnepupoBaTh MOHATHSAMH: JJIMHA, PACCTOSIHHE, YroJl
(BenMuMHA yIJa, CHHYC W KOCHHYC yIJIa TPEyroJibHHKa), IJIOIIA/b;
YMEHHE OIICHUBATh pa3Mepbl PEIMETOB U 0OBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHHE TMPUMEHATH (OpPMYyNbl TepuUMeTpa U IUIOLAAH
MHOTOYT'OJIbHUKOB, JUIMHBI OKPYKHOCTH M IUIOIIAIN Kpyra, o0bema
MPSIMOYTOJIBHOTO TNapasuleienuneia; yMEHUE MPUMEHSITh MPU3HAKU
paBEHCTBA TPEYroJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrojbHHKA,
teopeMmy [ludaropa, TpuroHomerpuyeckie COOTHOIICHUS ISt

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMAICH

12

YMenune wu3o0paxkaTh IUIOCKHE (GUTYpl W HMX KOMOWHAIINMH,
POCTPAHCTBEHHBbIC (PUTYPBI OT PYKH, C IOMOIIBIO YEPTEIKHBIX
WHCTPYMEHTOB W AJIEKTPOHHBIX CPEICTB TI0 TEKCTOBOMY WIIH

CHUMBOJIbHOMY OIIMCAHUTIO

13

YMeHue ONCpHUpOBaTh IMOHATUAMHU: TPAMOYTOJIbHass CHUCTEMaA
KOOpAuHAaT, KOOpAWUHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPAa Ha YHCIO, CKAJIAPHOC MPOU3SBCIACHUC
BCKTOPOB; YMCHHUC HCIIOJIB30BATb BCKTOPbBI W KOOPAWHATBHI JIA
IMMPEACTABJICHHUA NAHHBIX W PCIICHUA 3aJia4, B TOM YHCJIC U3 APYIrUX

y‘Ie6HLIX npeaMEeTOB U peaanoﬁ KHU3HHU

14

YmMmenue ONCpUpPOBAThL TMOHATHUAMU: CTOJIOMKOBBIE H KPYI'OBLIC

AuarpamMMmel, Ta6J'II/II_U:I, cpeaHee apI/I(I)MCTI/I‘-ICCKOC, MEuaHa,




HanOoJIbIIee ¥ HAaUMEHBIIIEEe 3HAYCHUS, pa3Max YHCIOBOTO HaboOpa;
YMEHUE W3BJIEKAaTh, HMHTEPIPETUPOBATE M  MPEeoOpPa3OBHIBATH
nHpOpMAIMIO, TPEACTABICHHYI0O B TaOiHMIaXx W Ha JMarpammax,
OTPAKAIOILYI0 CBOWCTBA U XapaKTEPUCTUKU PEAIBHBIX IIPOLECCOB U
SIBJICHUW; yMEHHME paclo3HaBaTh W3MEHYUBBIE BEJIMYUHBI B

OKpYXKaloIlleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIydallHBIA OMNBIT (CIydaiHbIN
9KCIIEPUMEHT), D3JEMEHTApHOE COOBbITHE (DJIEMEHTAPHBIM HCXOM)
CIIy4ailHOTO OIbITa, CIy4ailHOe COOBITHE, BEPOSTHOCTb COOBITHS;
YMEHHME HAXOJUTh BEPOSITHOCTH CIIy4alHBIX COOBITHM B OIBITax C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSMHU; YMEHHME pellaTh
3a/la4yd METOJIOM OPraHM30BaHHOTO Iepedopa U ¢ HCIOJIb30BAHUEM
MpaBUJIa YMHOYXEHHS, YMEHHE OLEHUBATh BEPOSTHOCTH pEAIbHBIX
COOBITHI U SBJICHUI, MOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPYKAIOIIEM MHpPE U B IKU3HU;
3HAKOMCTBO C TMOHSTHEM HE3aBHCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEJI U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHne BbIOMpATh MOJIXOANINN W3YyYEHHBIH METOJ JJIsA pPelIeHUs
3a/1a4, TPUBOJANTH MPUMEPHl MAaTEMAaTHUECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIC M KU3HH, PACTIO3HABATH MPOSIBICHUE 3aKOHOB MAaTEMaTHKU
B HCKYCCTBE, OIMCHIBATH OTJCIbHBIC BBIJAIONIUECS PE3yJIbTaThl,
MOJTYYCHHBIC B XOJI€ Pa3BUTHs MAaTEMAaTHKU KaK HAyKH, IPUBOIAMTH
OpUMEpbl  MAaTEeMaTHYECKUX OTKPBITMA M WX aBTOPOB B

OTEYECTBEHHON U BCEMUPHOU UCTOPUH




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS

1 Yucna v BBIYKCICHUS

1.1 Harypanenbie u nensie uncina. [Ipu3Haky JenMMOCTH LEIbIX YUCEI

1o OObIKHOBEHHBIE M JECATUYHBIE  JIpOOHM, TPOLEHTHl, OECKOHEUHBIE
' MepUOANYECKUE APOOH

13 Panmonaneupie uncna. ApudMeTHUECKHE OTEpalyd ¢ pPalMoOHATbHBIMU
' YUCIaMH

14 JlefictButenbHpIe Ynciia. ApupMETHYECKHE OTEPalUH C JIEHCTBUTEITHLHBIMU
' YUCIIaMH

Le [IpubmmxE€HHBIC BBIYMCIICHHS, TMpaBWJIa OKPYIJICHHS, TPHUKUIKA W OIICHKA
. pe3ynbTaTa BEIYUCICHUN
2 AnreOpandeckue BbIpaXEHUs

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

29 Crenenp c nenbiM mnokazateneM. CTeneHb C palOHaJIbHBIM MOKAa3aTEJEM.
' CBoiicTBa cTeneHn

2.3 MHorousneHbl

2.4 Anrebpaunveckas 1po0b

”E ApudMeTnuecknii  KOpeHb  HaTypaJibHOW  cremenu.  [ledictBus ¢
' apuMeTHYeCKUMU KOPHSIMH HaTypaJlbHOM CTETIeHU
3 VYpaBHEHHUS 1 HEPABEHCTBA

31 Lensle u apoOHO-palnoHanbHble ypaBHEHUs. CHCTEMbl U COBOKYIIHOCTH
. ypaBHEHUH

39 Lensle u apoOHO-panMoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
. HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4

4 Hucnosble MOCIEI0BATETbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33AaHUS MTOCIIEIOBATEILHOCTEN




Apudpmernueckass M TeoMmeTpuueckas mnporpeccud. Dopmyna  CIIOKHBIX

4.2
MIPOIICHTOB
) OyHKIMU
Oynknms, crnocoOel 3amanus  ¢GyHKOuH. [paduk  Qyakoum.  OOmacTh
OTIpe/IeNIeHNUs] U MHOXKeCTBO 3HaueHuH ¢pyHkiun. Hynu dyaxmum. [IpomexyTku
5.1. 3HAKOMOCTOSTHCTBA. [IpoMeKyTKkn MOHOTOHHOCTH (DyHKIMH. MaKCUMyMBI U
MUHUMYMBI (pyHKIMU. Hambonbliee  HauMeHblIee 3HaueHHE (QPyHKIMU Ha
MIPOMEKYTKE
6 KoopaunaTs! Ha psAMOM U INIOCKOCTH
6.1 Koopnunatnas npsmas
6.2 JlexapToBbI KOOPAMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 UX cBoiicTBa
7.2 TpeyronbHuk
7.3 MHOTOYTOJILHUKH
7.4 OKpY)XHOCTh Ml KPYT'
7.5 N3mepenne reoMeTpuIecKux BETHIUH
7.6 BekTops! Ha I0CKOCTH
8 BeposTHOCTB M cTaTHCTHKA
8.1 OnucarenpHasi CTAaTUCTHUKA
8.2 BepostHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padmr




YUYEBHO-METOANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI1 YYEHUKA
* Maremaruka. ['eometpust: 7 - 9-e kacchl: 6a30BbIid YPOBEHB: YUEOHUK; 14-¢
u3nanue, nepepadborannoe Aranacsu JI.C., byryzos B.®., Kanomues C.b. u np.
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

¢ HHpopManmoHHO-METOANYECKOE TTMCHhMO 00 OCOOEHHOCTSX MPEToJaBaHuUs
yuebHoro npeamera «MartemaTtuka» B 2025/2026 yueOHOM roay
https://edsoo.ru/wp-content/uploads/2025/08/matematika_.pdf

e MeTonuueckue peKOMEH IAINK 0 CO3/IaHUI0 KJIACCOB TEXHOJIOTHYECKOTO U
€CTEeCTBEHHO-HAYYHOT'0 MPO(UIICH U KITACCOB C YIIYOJICHHBIM U3yYCHUEM
MaTeMaTHKH, (PU3UKHU, XUMUHU, OUOJIOTUU B 00I1e00pa30BaTEIbLHBIX
OpraHU3aIUsAX C UCIOIb30BaHUEM UHPPACTPYKTYPHI, CO3JJAaHHON B paMKax
HaIMoHaNbHOTO MpoekTa «O0pa3zoBanue» (KBantopuymsl, IT-kyOsl, Touku
pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf

e COOpHUK THUMOBBIX 3a/IaHUH /TSI TEKYIIETO OIIEHUBAHUS 10 YIeOHBIM
npeameraM «Martemaruka» u «udopmarukay. (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank_zadanij_matematika_informatika_2024.pdf

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

1. bubmmoreka LIOK https://m.edsoo.ru/

2. SAKnacc https://www.yaklass.ru/

3. https://uchitelya.com/matematika/

4. https://urok.1sept.ru/

5. https://resh.edu.ru/

6. https://4ege.ru/gia-matematika/
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