MMHUCTEPCTBO MPOCBEIEHUSI POCCUMCKOM ®EJEPALIAUA

MunucrepcTBo o0pazoBanust 1 Hayku PT

Yupasienue oopazopanusi UCOJTHUTEIbHOT0 KOMUTETA MYHHUIIUIIAJIBHOTO

oOpasoBanus ropoaa Kaszanu

MBOY "I'mmua3zusa Nel12"

PACCMOTPEHO COI'NTACOBAHO YTBEPX/IEHO
PykxoBogurens MO 3amectutens gupekropa mo YP - Iupekrop MbOY

«F/‘ HasHsE Nel2»

#5 W
MarcymoBa O.H. CutaukoBa PM. £
[Ipotokon Nel [TpoToxom Nel Harumosa 3.111.
ot 28.08.2025 1. ot 28.08.2025 1. TTpukaz Ne210
ot 28.08.2025 r.
PABOYASA ITPOTPAMMA

(ID 1208909)

yueOHoro kypca «I'eomerpus»
U1 oOyJaromuxcs 7-9 KiaccoB

MarcymoBa JDabBupa Hannesna

YYUTENS BBICIICH KBaTU(UKAITMOHHON KaTeTOPHH

r. Kazaus 2025 roa



HOACHUTEJIBHASA 3AIINCKA

['eoMeTpust kak OIMH W3 OCHOBHBIX PAa3/J€iOB IIKOJBbHOM MAaTEMAaTHUKH,
MMEIOIIUNA CBOEH 11eNIbl0 00€CTeUnTh U3yYeHHE CBOWMCTB M pa3MepoB (UTyp, UX
OTHOLIEHWH M  B3aMMHOE  PpACIOJIOKEHUE, ONUPAETCS HAa  JIOTHYECKYIO,
JOKa3aTeNbHY0 JIMHUIO. L[EeHHOCTh M3y4YeHMs] F€OMETPUM HAa YPOBHE OCHOBHOTO
oO1ero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIIUNACA YUUTCS MPOBOAMUTD
JOKa3aTeNbHbIE PACCYKACHUS, CTPOUTH JOTHUECKUE YMO3AKIIOUEHUS, T0KA3bIBATh
VUCTUHHBIE YTBEPXKACHUSA U CTPOUTh KOHTPOPUMEPHI K JIOKHBIM, MNPOBOJIUTH
pacCykJieHuss «OT MPOTUBHOTO», OTJIMYATh CBOMCTBA OT  IPU3HAKOB,
dbopmyIUpoBaTh OOpPATHBIC YTBEPKICHHUS.

BTopoil uenpt0 u3ydeHUsT TE€OMETPUM SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA TNPU PEIICHUHU KaK MAaTeMaTUYECKHUX, TaK U MPAKTUYECKUX 3ajad,
BCTPEUAIOIIMXCA B peanbHOW Ku3HU. OOydaroImMiicss JOJDKEH Hay4YHUThCS
OTIPENICNIUTh TEOMETPUUECKYIO (PUTYpy, OmMHcaTh CIIOBAMHU JaHHBIM YEPTEK WIH
PUCYHOK, HANTH TUIOLIAJb 3€MEJIBHOTO YYacTKa, pacCYUTaTh HEOOXOAUMYIO JTUHY
ONTOBOJIOKOHHOTO Kabeys wiu Tpedyemble pa3Mepbl rapaxka sl aBTOMOOWJIS.
DTOMYy COOTBETCTBYET BTOpas, BHIUYMCIWUTENbHAS JIMHUS B U3yYEHUU T€OMETPUHU.
[Ipu pemieHuun 3amay MPAKTHUYECKOTO XapakTepa OOYyYarolIMiics yYUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX JKU3HEHHBIX CUTyalluid, IPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIyYEHHOI'O pe3yJIbTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TE€OMETPUU C JIPYTUMU Y4EeOHBIMU
npeIMeTaMi, MOTUBUPOBATH MCIOIB30BATh OMPENEICHUSI TEOMETPUUECKUX (PUTYD
U TIOHSTHM, NEMOHCTPUPOBATh NMPUMEHEHUE MOJYyYECHHBIX YMEHUU B (PU3UKE H
TEXHUKE. OTH CBSI3M Hambojee SpKO BUAHBL B TeMax «BeKkTopsy,
«Tpuronomerpruueckue CcoOoTHOHEHUs», «Meron xkoopauHaT» u «Teopema
[Tudaropay.

VYueOHubiii Kypc «l'eoMeTpus» BKIIOYACT CICAYIOIIME OCHOBHBIC Pa3JIeiibl
conepxkanusi: «['eomerpuyeckue ¢urypel M uX CBOHCTBa», «M3mepenue
F€OMETPUUYECKUX  BEIWYMH», «JleKapTOBbI KOOpPAWMHATBI HAa  IUIOCKOCTHY,
«Bexkrope», «JIBuxkeHus miockoctny, «I[IpeodpasoBanus mogo0us».

Ha uzyuenue yuebHoro kypca «I'eomerpus» orBogutcs 204 yaca: B 7 Kiiacce
— 68 uvacoB (2 4daca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Henen), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEIO).



COAEPXAHUE OBYUYEHUA
7 KITIACC

Hauansneie noustusa reomerpun. Touka, psmas, OTpE30K, Jdyd. Yroi. Buasl
yrioB. BeprukambHble U CMEXHble yIubl. buccexkrpuca yrma. Jlomanas,
MHOTroyroJyibHUK. [[apannenbHOCTh U NEPIEHANKYIIAPHOCTD MPSMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBOHCTBA OCEBOM CHUMMETpPHH.
IIpuMepbl CUMMETPHUH B OKPYKAOLIEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C TOMOIIBI LUPKYJA U JIMHEUMKHA. TpeyronbHUK.
BricoTa, Mmennana, GuccekTpuca, MX CBOMCTBA.

PaBHOOeApEeHHBIN W PaBHOCTOPOHHUW  TpeyrojbHukU. HepaBeHCTBO
TPEyroJIbHUKA.

CBolicTBa M TMpU3HAKW paBHOOENPEHHOTO TpeyrojbHuka. I[lpusHaku
PaBEHCTBA TPEYTOJIBHUKOB.

CBoiicTBa M NMPU3HAKK NapaJIeIbHbIX NpsAMbIX. CyMMa yIJIOB TPEYTroJbHUKA.
BHenrHue yribl TpeyrojibHUKA.

IIpsimoyrosibHBIN  TpeyronbHUK. CBONCTBO MEAMAHBl MIPSIMOYIOJIBHOTO
TPEYroJibHUKa,  INPOBEAEHHOM K  rumoreHyse. IlpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJBHUKOB. [IpSMOYTOJIBHBIN TPEyTroNbHUK ¢ yTioM B 30°.

HepaBeHncTBa B reomMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yrie U OoJblIed CTOpOHE TPEeyrojbHHKA.
IlepnieHAUKYJIAp U HaKJIOHHAS.

['eomeTpuueckoe wmecto Toudek. buccekTtpuca yriia ©W  CEpeIUHHBIN
NEPIEHIUKYISP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpy>XHOCTh W Kpyr, XopJla U JuUaMmMeTp, HuX CBOHcTBa. B3aumHoe
PacCIIOIO)KEHUE OKPYKHOCTH M IpsiMoM. KacarenbHas M cekylas K OKPY>KHOCTH.
OKpy>KHOCTb, BIIMCaHHasg B Yroi. BrnucaHHas H ONUCaHHAas OKPY>KHOCTH

TPEyTroJIbHUKA.
8 KUIACC

Yereipéxyronpauku. [lapamnenorpamMm, ero npu3Haku U cBorMcTBa. YacTHble
ClIydal mapajuiesiorpaMMoB (TIPSIMOYTOJBHUK, poMO, KBaapar), WX MPU3HAKH H
coiictBa. Tpamemusi, paBHOOOKas Tpamenus, €€ CBOIICTBA M MPU3HAKHU.
[IpssmoyronpHas Tpaneuusi.

Meton ynBoenuss meauansl. LleHTpanbHas cummerpus. Teopema daneca u
TeopeMa O NPOMOPLUHOHATBHBIX OTPE3Kax.

Cpennue nuHUM TPEYTOJIbHUKA U Tpaneuuu. LleHTp macc TpeyronbHUKa.

[logoOue TpeyronbHUkKoB, KodhduuueHnt nogodus. I[lpusnaku nomodus
TpEyroiabHUKOB. [[puMenenune nogo0us npu perieHuy NPakTUIECKUX 3a/1au.



CaoiicTBa miomaneit reomerpuyeckux ¢uryp. DopMynbl s TUIOIAIA
TpEyrojbHUKa, Mapajuiesorpamma, pomOa u Tpanenuu. OTHOUIEHUE TUIOMIAaeH
no100HBIX (Uryp.

Brpruuciienue miomanen TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl I[ludaropa npu pemenun
MPAKTUYECKUX 3a1a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOro yrja MpPSMOYTOJbHOTO TPEYrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXIAECTBO. TpuUroHOMETpUYecKre (QyHKIUU
yrioB B 30, 45 u 60°.

BriicaHHblE M LEHTpPAJIBHBIE YIJIbI, YIOJ MEXIY KAacaTeIbHOM U XOPJIOW.
Yrael  Mexay — XopJamMh M CeKylIMMM. BrucaHHele H = ONKCAHHBIE
YeTBHIPEXYTOJIbHUKU. B3auMHOE pacroyioKeHHe NOBYX OKpykHocTeur. Kacanue
OoKpykHOCTeH. OOIIMe KacaTelbHbIE K JIBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreic yrimoB or O go 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. POPMYJIIbI TPUBEACHUS.

Pemiennie TpeyronbHUKOB. TeopemMa KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienre mnpakTUYECKUMX 3aJad C UCIOJB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CHHYCOB.

[Ipeobpazosanue mogo6us. [logodrue coOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema O NPOU3BEIECHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJAPaATE KACaTEIbHOM.

Bektop, mimHa  (MOIyJb)  BEKTOpA,  COHAIMPABJICHHBICE  BEKTOPBHI,
IPOTUBOMOJIOKHO  HAMNPABIEHHBIE  BEKTOPbI, KOJUJIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpallMyd HaJl BeKTopaMu. Pa3iokeHue BeKTopa MO ABYM
HEKoJUTMHeapHbIM BekTopaM. KoopaunaTtel BekTopa. CKalsipHOE MpOU3BEICHUE
BEKTOPOB, PUMEHEHUE ISl HAXOKICHUS! JJIMH U YTJIOB.

JlekapToBbl KOOPJAUHATHI HA IUIOCKOCTU. YPABHEHUS MPSIMOU U OKPYKHOCTH
B KOOpJIMHATAX, MEPECECUCHUE OKPYKHOCTEH U MPSIMbIX. METOJI KOOPJUHAT U €ro
MIPUMEHEHHE.

[IpaBunbHbIE MHOrOyrojabHUKH. JlnmHa oOkpyxkHOcTH. I'pamycHas wu
paauaHHas Mepa yrjia, BbIYMCIEHUE JJIMH AYr OKpyxkKHocTed. [lnomans kpyra,
CEKTOpa, CerMEeHTA.

JIBU)KEHHSI TUIOCKOCTH W BHYTPEHHHE CUMMETpuu Guryp (3jeMeHTapHbIe
npeactasienus). [lapannensHeiili nepeHoc. [loBopor.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pe3yabTaTbl OCBOEHHUS MPOrpaMMbl  Y4eOHOro Kypca
«l'eomeTpusd» XapaKTEpU3yHOTCS:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY U  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHMEM K  JOCTHKEHUSAM  POCCHUHUCKUX
MAaTE€MAaTUKOB M POCCHICKOM MAaTeMaTH4EeCKOW IIKOJbI, K HCIOJIb30BAHUIO ATUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAJHBIX cdepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN rpakJlaHWHA W pealli3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBI3aHHbBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IEITEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOM HAa AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MaTHYECKON HAIpPaBIE€HHOCTH, OCO3HAHMEM BAaXXHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHKEHUM BCEW XWU3HU ISl YCIEIIHOW MPpodeCCHOHATBHOM
JESTEIBbHOCTA M Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BBHIOOPOM U
MOCTPOCHHEM MHANBUIYATBLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K 3MOLMOHAIBHOMY M  3CTETUYECKOMY BOCHPHSITHIO
MaTeMaTU4eCcKuX OOBEKTOB, 3aJay, PEUICHHM, pacCyXICHWH, YMEHHIO BUACTbH
MaTeMaTH4ECKHUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHHUA:

OpPHUEHTALMEN B JCATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOABI U
o0miecTBa, MOHUMAaHHEM MaTEeMaTHUYECKONM HayKd Kak cdepbl UeI0BEeYECKOU
NEATEIIbHOCTH, HTAINlOB €€ Pa3BUTHsS M 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAICHUEM SI3BIKOM MAaTE€MATHKA M MAaT€MaTH4YECKOM KYJbTYpPOH KakK CPEICTBOM
IIO3HAHUS MHpPA, OBIAJCHHUEM INPOCTEUIIMMHU HAaBBIKAMH MCCIIEIOBATEIBCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPpMHPOBAHHME KYJIbTYPbl 310POBbS H
3MOLMOHAIBHOIO 0JIATONOIYy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHUA  3I0pOBOro  oOpa3a JKHM3HM  (30pOBOE  IUTaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUH W OTHbIXa, pEryspHas Quznyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA peQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JIaCTH COXPAHHOCTU OKpY’Kalolled cpeibl, IUIAHUPOBAaHUS MOCTYIKOB H
OLICHKM HUX BO3MOJKHBIX TMOCJIEACTBUI JI1 OKPY)KaIOIIEeH Cpelbl, OCO3HAHUEM
rJ1I00aJIBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel UX pelIeHus;

8) aganTanus K M3MEHSIIOIIMMCS YCJOBHUAM COLNMAJBLHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO AESTEIBHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS y JAPYTUX JIOAeH, mpuoOpeTaTh B COBMECTHOW JEATEILHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUpPOBAHUM HOBBIX 3HAaHUW, B TOM YHCIIE
bopMynHpoOBaTH UJIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SBICHUSAX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUUA U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYyallMI0 KaK BBI30B, TPEOYIOUUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble PEIICHUs W AEUCTBHS, (OPMYyIHUpPOBaTH W OICHUBATH PUCKU H
NOCNECTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATbHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

ba3oBble Jornueckue aAecTBUA:

e BBISIBJISATh U XapaKTepU30BaTh CYUIECTBEHHbIE MPU3HAKK MAaTEMAaTHYECKUX
OOBEKTOB, TOHSATHUN, OTHOIICHUH MEXIy TMOHATUAMU, (OPMYIHPOBATH
ONpeNeNieHUs]  TOHSATUWM, YCTaHABIMBATh  CYIIECTBEHHBIH  MPU3HAK
KJaccupuUKaluu, OCHOBaHUA JUIsi OOOOIIEHUSI W CpPABHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIU3a;

e BOCOpUHUMATH, (OpMyIHpOBaTH M  NPeoOpa3OBBIBATH  CYXKIACHUS:
yTBEpAUTEIbHbIE W OTpPULATEIbHbIC, €AMHUYHbIC, YacCTHbIE M OO0uIue,
YCJIOBHBIE;



BBISIBISITh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npotuBopeursi B (akTaxX, [AAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U IPOTUBOPECUMIA;
JIeNaTh BBIBOJbBI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHUH 110 aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUMN (IpsiMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTeNbCTBA
MaTeMaTU4YeCKUX (aKTOB, BBICTPaMBaTh aAPryMEHTALMI0, TPUBOJUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHHUS;
BbIOMpaTh CMoco0 pelieHus y4eOHOW 3anauu (CpaBHHBATh HECKOJIBKO
BapMAHTOB pEIICHMs, BBHIOUPATh HaumOoJee MOAXOAIUNA C Y4ETOM
CaMOCTOSATEIBLHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKHe JeHCTBUS .

UCIIOJIb30BaTh BOIMPOCHI KaK HWCCIICIOBATEIbCKHI HHCTPYMEHT TO3HAHUS,
(GbopMyIHpOBaTH BONPOCH], (UKCHPYIOIIUE NPOTUBOpEUHE, MPOOIeMYy,
CaMOCTOSITCJIbHO YCTAHaBIIMBAaTh MCKOMOE | JIaHHOE, (HOPMHPOBATH
TUIIOTE3Y, apryMEHTUPOBAThH CBOIO TIO3UINIO, MHCHHUE;

NPOBOJIUTH IO CaMOCTOSITEJIBHO COCTABICHHOMY IUIaHY HECIIOKHBIH
AKCIIEPUMEHT, HEOOJBIIIOE UCCIIEIOBAaHUE IO YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTHIECKOTO 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOI;
CaMOCTOSITeTFHO (HOPMYJIUPOBATh 000OIIEHUS W BBIBOIBI IO pe3yJibTaTam
NPOBEACHHOTO HAOJIOCHHUS, HCCIICIOBAaHUsS, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M 0O00OIICHUI;

IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKe BBIABUTATH
IPE/IOI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pa6Gora ¢ undgopmaumei:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATh W HWHTEPIPETHPOBATH
UHGOPMAIINIO PA3IMYHBIX BUIOB U (DOPM Ipe/ICTaBICHUS;

BbIOMpaTh (GopMy mpeAcCTaBieHHs HWHOOPMAIMM H WLUTIOCTPUPOBATH
pemraemMbie 3amaddl  CXeMaMH, JIuarpaMMaM#, WHOW Tpadukoil u wux
KOMOMWHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HMH(POpPMAIMK 1O KPUTEPHSIM, MPEITI0KESHHBIM
yauTeIeM Wi cPOPMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHbIe YHHUBEPCAJIbHBIC y‘leﬁﬂble I[eﬁCTBHH:

BOCIIPUHUMATH U (DOPMYJIMPOBATH CYKJEHHUS B COOTBETCTBUU C YCIOBUSIMU
U LEeJISIMU OOIIEHUS, SICHO, TOUHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PECHUS



B YCTHBIX M NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO XOJYy pELICHUS
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3yJIbTaT;

B X0Jie 00CYX/I€HHs 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYX/1a€MON TEMBI,
npo0OsieMbl, pelIaeMon 3aaud, BHICKAa3bIBaTh MJIEH, HallEJIEHHbIE HAa MOUCK
pElIeHMs, COIMOCTaBIsATh CBOM CYXICHUS C CYXIEHUSMHU JPYrUX
YYaCTHUKOB JHajiora, OOHApPYXMBAaTh PA3NIMYME U CXOJCTBO NO3ULUH, B
KOppeKTHOU (hopme hOopMyIMpOBaTH PA3HOIIACHS, CBOM BO3PAKEHHUS;
OpPEICTaBIATh  PE3YJIbTAThI pelieHus 3a/auu, HKCIIEPUMEHTA,
UCCJIeIOBAaHUsA, IPOEKTA, CAMOCTOSATEIBHO BEIOUPATh (pOpMaT BBICTYIUICHUS
¢ yu€ToM 3ajia4 NMPEe3eHTALUU U OCOOEHHOCTEH ayIMTOpUH;

NOHMMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U UHAUBUIYATbHON
paboThl NP pelIeHnH y4eOHbIX MATEMAaTUUECKHUX 3a/1ay;

NPUHUMATH 1I€JIb COBMECTHOW NEATEIbHOCTH, MIAHUPOBATH OPraHU3AIIMIO
COBMECTHOW paloThl, pachpeaensiTb BHUAbI paldOT, JAOroBapHUBATHCH,
00CyX/1aTh MPOIECC U pe3yiabTaT paboThl, 0000IIATE MHEHHSI HECKOIBKUX
JIIOIEH;

y4acTBOBaTh B TPyHmHoBbIX (¢Gopmax padboTel (00CyxkaeHus, OoOMeH
MHEHHSIMH, MO3TOBBIE IITYPMbI U JIPYTHE), BHIIOJIHATH CBOIO YacCTh pabOThI
U KOOPAMHHUPOBATH CBOM JCHCTBHSI C JAPYTUMHU WIEHAMU KOMaHJbI,
OLIEHMBAaTh KAayeCTBO CBOEr0 BKJIaJa B OOLIMI NPOAYKT IO KPHUTEPHM,
c(OpMyJIMPOBaHHBIM YYaCTHUKaMH B3aUMOIEHCTBUSI.

PeryisiTuBHBIe YHHBepcaJIbHbIEe YUeOHbIe JAeiicTBUS

Camoopranusanus:

CaMOCTOSITEILHO COCTAaBJISITh IUIAH, aJITOPUTM pELICHUs 3aaadyd (WJId €ro
9JacTh), BBIOMPATh CIIOCOO PEIICHHS C YYETOM HMEIOIHUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh U KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOUW HH(POPMAIIUU.

CaMOKOHTpOHL, AMOIUOHAIbHBIN MHTEJJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS IIpoliecca U pe3yJibTaTa
pELICHUsI MATEMATUYECKOW 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPH PEIIEHUN 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSTEILCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa ACATEIbHOCTH MOCTABICHHON LEIU U
YCJOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKECHUS WM HEJOCTHUKEHUS IIENH,
HaxOJUTh OLIKUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI



K konmy oOydyenus B 7 KkjacceoOy4yaromUics TMOIYYUT CIECAYIOIIHE
MPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh W3ydeHHBIE TeOMETpUYECKUE (UTYpPBI, OMNPENesiTh UX
B3aMMHOE pPAacCIOJIOKEHHE, H300pakaTb TreOMeTpuyecKue (UTypbl, BBINOJIHATH
YEpTEXKU M0 YCIOBUIO 3adaud. M3MepsTh JMHENHBIE W YTJIOBBIE BEIWYHUHBL.
Pemate 3a1aun Ha BBIUKMCIIEHUE NJIMH OTPE3KOB U BEJIMYHUH YIJIOB.

Jlenate rpyOyl0 OIIEHKY JMHEWHBIX W YIJOBBIX BEJIUYHMH IMPEIMETOB B
peasbHOM JKM3HU, Pa3MEpOB MPHUPOJHBIX OOBEKTOB. Pasznmuuarh pasMmepbl ITHX
00BEKTOB IO MOPSJIKY BETUYUHBI.

CTpouTh 4epTEXKHU K TECOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCs MpU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCHOJIL30BaTh
IIPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOILHUKOB P PEIICHUU 33/1a4.

[IpoBOUTE JTOTHUYECKHE PACCYXKICHHUS C MCIOJB30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonb30BaThCAd MNpHU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJbHUKOB,
CBOWCTBOM  MEJWaHbl, TMPOBEAEHHOW K  THUIOTEHY3€  MOPSIMOYTOJbHOTO
TPEYTrOJIbHUKA, B PEIIECHUU T€OMETPUUECKUX 3a/1au.

Onpenenste NapaJIeIbHOCTD MPSMBIX C ITOMOIIBIO YTIIOB, KOTOPbIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh NapajielbHOCTh NPSIMBIX C MOMOILIBI PaBEHCTBA
PaCCTOSHUN OT TOYEK OJTHOM MPAMOU 10 TOUEK APYTOU MPSIMOM.

Pemrate 3a1aum Ha KieTyaToi Oymare.

[IpoBOAUTH BBIUMCICHUS M HAXOIUTh YHCIOBbIE U OYKBEHHBIC 3HAUYCHMUS
yIJIOB B TEOMETPUYECKMX 3aJayaX C MCIOJIb30BAHHEM CYMMBI  YIJIOB
TPEYTOJbHUKOB ¥ MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30oBaHHBIX IPHU
NEPECEYEHUN JABYX IMapajuleNIbHbIX NPSIMBIX CEKyllell. Pemars mnpakTUyeckue
3a7]a4M Ha HaXOKJICHUE YIJIOB.

Bnagete mnoHATHEM Te€OMETPUYECKOTO MECTAa TOYEK. YMETh ONPEACHATH
OMCCEeKTPHCY yIJla U CepeAUHHBIN MEPICHIUKYISP K OTPE3KY KaK r€OMETPUUYECKUE
MECTa TOYEK.

@opMynUPOBaTh OMPEAECIEHUS] OKPYKHOCTH WM Kpyra, XOpAbl W JHaMeTpa
OKPYKHOCTH, ITOJIb30BATHCSI X CBOMCTBAMU. Y METh IPUMEHATH 3TH CBOWCTBA NIPHU
pelIeHnN 3a1a4.

Bnagere moHsATMEM ONMCAaHHOM OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ meHtp. [lomp3oBaThCs (QakTamMum O TOM, YTO OHMCCEKTPUCHI YTJIOB
TPEYroJIbHUKA IIEPECEKAOTCSI B OJHOM TOYKE, M O TOM, YTO CEPEAWHHBIC
MEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnageres noHsiTHeM KacaTtelbHOM K OKPY)KHOCTH, MOJIB30BATHCA TEOPEMOU O
MEPIIEHANKYJIAPHOCTH KacCaTeJIbHON U paguyca, NPOBEAEHHOTO K TOYKE KACAHUS.



[Tonp30BaThCs MPOCTEUIIMMHU F'€OMETPUUYECKUMUA HEPABEHCTBAMHU, NTOHUMATh
UX MPAKTUYECKUU CMBICI.

[TpoBOIUTE OCHOBHBIE T€OMETPUUYECKUE MTOCTPOEHHUS C OMOIIBIO LIUPKYJIIS U
JINHEWKMU.

K konmy oOydyenus B 8 KkJjacceoOyyaromuiicss TMOIYYUT CIECAYIOIIHE
MPEIMETHBIE PE3YJIbTATHI:

Pacno3HaBaTh OCHOBHBIE BHJBl YETBIPEXYTOJBHUKOB, WX JJIEMEHTBHI,
MOJIb30BATHCSl UX CBOMCTBAMU MPH PEIICHUHU T€OMETPUUYECKUX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOYKHM TMEPECEUCHHS MEIWaH TPEyrojbHUKa (LEHTpa
MAacc) B pEILIEHUH 3a]1ay.

Brnagets noHsATHEM CpeAHEW JUHUM TPEYrOJIbHUKA W TpaNeluu, TPUMEHSTh
WX CBOWCTBAa MPHU PEIICHUU TeoMeTpudeckux 3anad. [losnb3oBaThcs TeOopemoi
daneca U TEOPEMOM O MPOMOPLUHUOHATBHBIX OTPE3KAX, MPUMEHSTh UX JIJI PEIICHUS
MPAKTUYECKUX 3a/1a4.

[IpuMeHsTh pU3HAKK TTOA00US] TPEYTOTBHUKOB B PEIICHUU F€OMETPUUCCKHUX
3a/1ad.

[Tons3zoBathest TeopeMoit Iludaropa miist pemieHUsT TeOMETPUUYECKUX H
npakThuueckux 3agady. CTpoUTh MAaTeMaTHYECKYH) MOJEIb B MPAKTUYECKUX
3a/1a4ax, CaMOCTOSITENIbHO AENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIME JJIUHBI.

Brnanerp TOHATMSIMM CUHYyCa, KOCHHYCa MW TaHIE€HCAa OCTPOrO yrIJja
OPSMOYTOJIBHOTO TPEyroyibHUKA. [101b30BaThCSA 3TUMU MOHATUSAMH ISl PELICHUS
NpPaKTUYECKUX 3a]ay.

Boruucnars (pa3nuuHbIMU croco0aMu) TUTOMAAL TPEYTOJIbHUKA U TUIOMIAAH
MHOTOYTOJIbHBIX ~ (puryp  (mONb3ysich, TA€ HEOOXOAUMO, KaJIbKYJISTOPOM).
[IpuMeHATh NOIyYEHHbIE YMEHHUS B IPAKTUYECKUX 33/1a4ax.

Binanerp NOHATHSMHM BIOHCAHHOTO M UEHTPAJIbHOTO YIJIA, HCIOJb30BaTh
TEOPEMBI O BIMCAHHBIX YIIIaX, YIaX MEXAYy XOpAaMHU (CEKYLIMMH) U YIJIe MEXIY
KacaTeJIbHOW U XOPJI0Y IPU PEUICHUU F'€OMETPUUECKUX 3a]1a4.

Brnanerb moHSATHEM ONHCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSITh CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJbHUKA IPU PELICHUH 3a/1a4.

[IpuMeHsATh NOJNyYEHHbIE 3HAHUSI HA MPAKTHUKE — CTPOUTh MAaTEMAaTHYECKHE
MOJIEIIN JJIS 337124 PEAIbHOM KU3HU U NMPOBOJIUTH COOTBETCTBYIOIINE BBIYMCICHUS
C MNPUMEHEHUEM TMOJ00MS U TPUTOHOMETPUHU (IMOIB3YSACh, TJA€ HEOOXOIUMO,
KaJIbKYJIATOPOM).

K xonmy oOydenns B 9 KjacceoOyJarOmMACS TONYYHUT CIICTYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIHUM OCTPBIX YIJOB, HAXOAUTh C HX
MOMOIIBIO PA3JIMYHbIE BJEMEHTHl MPSMOYIOJBHOIO TPEYroJibHUKA («pelieHue
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MPSMOYTOJILHBIX TPEYTOJIBHUKOBY ). HaX0oMUTh (C TOMOIIBIO KATBKYJISATOPA) IITUHBI
W YTJIBI 7151 HETAOJMYIHBIX 3HAYCHUH.

[Tonp3oBaThCs popMyiaMu MPUBEECHUS U OCHOBHBIM TPUTOHOMETPHUSCKUM
TOXKJIECTBOM JIII HAXOXXJEHUS COOTHOIICHWH MEXIy TPUTOHOMETPUUYCCKUMHM
BEIIMYUHAMHM.

Hcrnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJISI HAXOXKICHHS Pa3THIHBIX
AJIEMEHTOB TPEYTrONbHUKA («pEHICHUE TPEYTOJbHUKOBY), MPUMEHATH WX TIPH
pEIICHUH TeOMETPUUYSCKUX 3a]1a4.

Brnagets moHATHSAMU  TIpeoOpa3oBaHUsS  TOA00MS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX Guryp. [loap30BaThCs CBOMCTBAMU MOAO0HS MPOU3BOIBHBIX
buryp, yMmMeThb BBIYUCISATH JJIMHBI M HAXOJWTh YIJbl y TOJOOHBIX QUIYp.
[TpuMeHATH CBOWCTBA TOM00MS B TNMPAKTHUYECKHX 3aJadax. YMETh NPUBOAHUTH
IPUMEPBI TIOJJOOHBIX PUTYDP B OKPYKAIOIIEM MHUPE.

[Tonp30BaTHCS TEOPEMaMu O MPOM3BEICHUN OTPE3KOB XOPJI, O MPOU3BEICHUH
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelbHOM.

[Tonb30BaTBCS BEKTOPAMH, IMOHUMATh HMX TCOMETPUYCCKHA M (U3HUCCKHIM
CMBICII, TIPUMEHATH WX B PEIICHUU T'COMETPUYCCKUX W (PUIMYCCKHUX 3aj]ad.
[TpuMEHATH CKaIPHOE MPOU3BEICHUE BEKTOPOB ISl HAXOXKICHUS JIJTUH U YTJIOB.

[Tonp30BaThCA METOJOM KOOPJAMHAT Ha TIUIOCKOCTH, IPUMEHSATH €ro B
PEIICHUH TeOMETPUYSCKHUX U TTPAKTHYCCKUX 3a]1a4.

Bragets MOHATHSAMH MPaBUILHOTO MHOTOYTOJIBHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI JTyTH OKPY>KHOCTH W paJdaHHOW MEphI YIJia, YMETh BBIYHUCIATH IUIOIIAIb
Kpyra u ero 4acteil. [[puMeHsTh MoTydeHHbIC YMEHHS B MPAKTHYSCKUX 3a/1a4ax.

Haxomute ocu (WJIM LEHTPBI) CUMMETPHHM (HUTyp, NPHMEHSTH JBHIKCHHUS
IUIOCKOCTH B MPOCTEHUIITUX CITy4YasiX.

[TpyMEHATH TOJIyYCHHBIC 3HAHMS Ha MPAKTHKE — CTPOUTh MAaTEMAaTHUYCCKHE
MOJIEIH IS 33129 PETbHOM KM3HHU M MPOBOJAUTH COOTBETCTBYIOIINE BBIUUCICHHS
C TPUMCHCHHEM IOA0OHMS W TPUTOHOMETPUYCCKUX (PYHKIHMHA (MOJB3YSCh, TJC
HEO0OXO0IMMO, KAIBKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
ITpocTreiimme reomeTpudeckue GUTYPHI U
1 I/I)I() cBoiictBa. 3me epHI/IC reOMj) I/I}:IpeCKI/IX 14 bubmorexa HOK
’ p P https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6moreka [IOK
2 Tpeyrobniit 22 1 https://m.edsoo0.ru/7f415e2e
3 [TapamnensHble IpsIMBIE, CyMMa YTJI0B 14 1 bubnuoreka [IOK
TPEyTroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpy>XKHOCTh U KpyT. ['eoMeTpruueckue 14 1 bubnuoreka [IOK
MOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [JOK
> Hosropenne, obobuwenne sHannuii 4 1 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 4 0
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8 KUIIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
. bubnuoreka [JOK
1 q 12 1
CTRIPEXYTOTRHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u TeopeMa o
2 MPOIOPLIMOHAIBHBIX OTPE3KaX, MOJOOHbIE 15 1 bubmmorexa [TOK
poTiop P ’ https://m.edsoo.ru/7f417e18
TPEYTOIbHUKA
[Tnomane. Haxoxnenne momanei
3 Tpe II{IOJiIBHHKOB u f/IHoro OJEHJ;X ¢bur 14 1 bubmmorexa [IOK
pey A P- https://m.edsoo.ru/7f417e18
[Tnomany mogoGHBIX puryp
4 Teopema IIudaropa u Havyana 10 1 bubnuoreka [IOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYriasl B OKpy>XKHOCTH. BriricanHbie 1
5 ONMCAHHBIE YETHIPEXYTOJIbHUKH. 13 1 bubnuoreka [JOK
KacarenbHble k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpYKHOCTEH
. bubmuoreka [JOK
6 Tostopenne, 0dodmente snanmii 4 ! https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0
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https://m.edsoo.ru/7f417e18
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https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KUIIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ieioB H TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 Tpuronomerpus. TeopemMbl KOCHHYCOB U 16 1 bubnuorexa [JOK
CUHYCOB. Pemnienre TpeyrojibHIKOB https://m.edsoo.ru/7f41al2c
9 [Ipeo6pa3zoBanue nonodus. Merpuueckue 10 1 bubnuorexa [JOK
COOTHOIIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
3 Bexropsi 12 ! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha TIIIOCKOCTH 9 1 bubmorera [JOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBuabHBIC MHOTOYTOJILHUKH. JIJTHHA
5 05 YKHOCTH | TLIO ya b Kpyra 8 8 bubmorexa TOK
py Hl HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune mioniaaeit
bu6mmoreka [JOK
6 6
JBIKeHHA I0CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 000OIIIEHNE, CUCTEMATH3AIIHS 7 5 bu6mmoreka [IOK
3HAHUM https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 6 0
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https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
Ne i/ Tema ypoka Komriecreo
yacoB
1 [Ipocreiimne reoMmerprueckre 00bEKTHI 1
2 MHOTroyroJIbHHK, JIOMaHast 1
3 CMexHbIe U BEPTUKAJIbHBIE YTJIbI 1
4 CMexHBIE U BEPTUKAIIBHBIE YTJIbI 1
5 CMeXHBIC U BEPTHKAITLHBIC YTIIBI 1
6 CMeXHBIC U BEPTHKAITLHBIC YTIIBI 1
7 CMeXHBIC U BEPTUKAIBHBIC YTJIIbI 1
8 CMeXHBIC U BEPTUKAIBHBIC YTJIbI 1
9 W3mepenue TMHERHBIX U YTJIOBBIX BEJIMYUH, BHIYUCICHHE OTPE3KOB U YIJIOB 1
10 N3mepenue IMHERHBIX U YTTIOBBIX BEJIMYUH, BHIYUCICHHE OTPE3KOB U YIJIOB 1
11 W3mepenue IMHERHBIX U YTTIOBBIX BEJIMYUH, BHIYUCIICHHE OTPE3KOB U YIJIOB 1
12 N3mepenue TMHEHHBIX U YTJIOBBIX BEIMUYWH, BBIYUCIEHUE OTPE3KOB U YIJIOB 1
13 [Tepumetp u momaab GUryp, COCTaBICHHBIX U3 MPSIMOYTOJbHUKOB 1
14 [Tepumerp u mnomaas GUryp, COCTaBICHHBIX U3 MPSMOYTOJIEHUKOB 1
15 [TonsiTHE O paBHBIX TPEYTOJbHUKAX U IEPBUYHBIC MIPEICTABICHHS O PABHBIX 1
¢burypax
16 Tpu npu3HaKa paBeHCTBA TPEYTOJILHUKOB 1
17 Tpu npu3HaKa paBeHCTBA TPEYTOJILHUKOB 1
18 Tpu npu3HaKa paBeHCTBA TPEYTOJILHUKOB 1
19 Tpu npr3HaKa paBeHCTBA TPEYTOJILHUKOB 1
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20 Tpu npusHaka paBeHCTBA TPEYTOJIbHUKOB 1
21 Tpu npr3HaKka paBeHCTBA TPEYTOJIbHUKOB 1
22 [Ipu3HaKku paBeHCTBA MPSMOYTOJILHBIX TPEYTOJILHUKOB 1
23 [Ipu3Haku paBeHCTBA MPSMOYTOJIBHBIX TPEYTOJILHUKOB 1
24 CBolicTBO MeIMaHbI MIPAMOYTOJIbHOI'O TPEYTOJIbHHKA, IPOBEIEHHON K TUIIOTEHY3€ 1
25 CBoiICTBO MeMAaHbI IPSMOYTOJILHOTO TPEYTOJBHHUKA, TPOBEAEHHON K TUTIOTEHY3€E 1
26 PaBHOOe1peHHbIE U PABHOCTOPOHHUE TPEYTOJIBHUKA 1
27 [Ipu3Haku 1 cBOMCTBA paBHOOEAPEHHOTO TPEYTOJILHUKA 1
28 [Ipu3naku u cBoiicTBa paBHOOEAPEHHOTO TPEYTOJILHUKA 1
29 [Ipu3Haku u cBoOMcTBa paBHOOEAPEHHOTO TPEYTOJILHUKA 1
30 HepaBencTBa B reomeTpuu 1
31 HepaBencTBa B reomeTpuu 1
32 HepaBenctBa B reomeTpuu 1
33 HepaBenctBa B reomeTpun 1
34 [IpssMOYTONBHBIN TPEYTOIBHUK ¢ yTIIOM B 30° 1
35 [IpsAMOYTOIBHBIN TPEYTOIBHUK ¢ yTIIOM B 30° 1
36 Kontponbnas padota o teme "TpeyroabHuxu" 1
37 [TapannensHbIe IPsIMBIC, UX CBOMCTBA 1
38 [Taterit moctynat EBknnna 1
39 Haxkpect nexarue, COOTBETCTBEHHbBIE 1 OJJHOCTOPOHHUE YIJIbI, 00pa30BaHHBIE MIPH 1
MepPEeCeYCHUH MapAIIEIbHBIX MPSIMBIX CEKYIIeh
40 Haxkpect nexariue, COOTBETCTBEHHbBIE 1 OJJHOCTOPOHHUE YIJIbI, 00pa30BaHHBIE MIPH 1
NepeceueHNH NMapauIeIbHbIX IPSIMBIX CEKyIIeH
41 Haxkpecr nexaiye, COOTBETCTBEHHBIE U OJTHOCTOPOHHHE YTJIbl, 00pa30BaHHbIE IPU 1
NepeceueHNH NMapauIebHbIX IPSIMBIX CEKyIIeH
42 Haxkpecr nexaiye, COOTBETCTBEHHbBIE M OJTHOCTOPOHHHE YTJIbl, 00pa30BaHHbIEC IPU 1
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IIEPECCUCHNUH NapAIUICIIBHBIX IPSIMBIX CEKyLIEH

Haxpecr nexaiie, COOTBETCTBEHHBIE M OJTHOCTOPOHHUE YIJIbl, 00pa30BaHHBIC MTPU

43 MepeceueHNH MapauIeIbHBIX IPSIMBIX CEKyIIeH 1
44 [Ipu3Hak nmapajuieIbHOCTH NPSAMBIX YE€pe3 PAaBEHCTBO PACCTOSIHUM OT TOYEK OJJHOMI 1
MPSIMOH 10 BTOPOM MIPSIMOIA
45 [Ipu3Hak nmapajuieIbHOCTH NPSAMBIX Y€pe3 PAaBEHCTBO PACCTOSIHUM OT TOYEK OJTHOM 1
MIPSIMOH 10 BTOPOM MIPSIMOIA
46 CymMa yTiioB TpeyrojJbHHKa 1
47 CymMa yriioB TpeyroibHHKa 1
48 Bremnue yrisl TpeyrojibHHAKa 1
49 Bremnue yrisl TpeyrojibHHAKa 1
50 Kontponbnas padota o teme "IlapannensHbie npsMbie, CyMMa YTJIOB 1
TpeyrojapbHuka'"
51 OKpy>KHOCTb, XOp/Ibl U TUAMETP, UX CBOMCTBA 1
52 KacarenbHas Kk OKpy>KHOCTH 1
53 OKpy>XHOCTh, BOUCAHHAS B yTOJI 1
54 OKpy>XHOCTh, BOUCAHHAS B YTOJI 1
55 [Tonstue o 'MT, npumeHeHue B 3a1a4ax 1
56 [Tonstue o 'MT, npuMmeHeHne B 3a/1a4ax 1
57 buccekTpuca 1 cepeMHHBIN NEPIEHANKYJIAP KaK FT€OMETPUYECKHE MeCTa TOYEK 1
58 OKpy’>KHOCTb, ONIMCAHHAsA OKOJIO TPEYTOJIbHUKA 1
59 OKpy’>KHOCTb, ONIMCAHHAsA OKOJIO TPEYTOJIbHUKA 1
60 OKpy’>KHOCTb, BIIUCAaHHAS B TPEYTOJIbBHUK 1
61 OKpy’>KHOCTb, BIIUCAHHAS B TPEYTOJIBHUK 1
62 [Ipocreiimue 3ana4u Ha TOCTPOCHUE 1
63 [Ipocreiimue 3ana4u Ha TOCTPOCHUE 1
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64 Kontponsnas padora no Teme "OKpy>KHOCTb 1 KpyT. ['eomeTrpuueckue nmocrpoeHus" 1
65 [ToBTOpenue u 0000IIeHNe 3HAHNI OCHOBHBIX IMOHATUN U METOJIOB Kypca 7 Kiacca 1
66 Hrorosas kKoHTpoOJIbHAS paboTa 1
67 [ToBTOpeHUe 1 00600IIeHNE 3HAHUH OCHOBHBIX IMOHSATHI M METO/IOB Kypca 7 Kiracca 1
68 [ToBTOpenue u 0000IIEeHNE 3HAHNH OCHOBHBIX MOHITHIA U METOIOB Kypca 7 Kiiacca 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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8 KUIIACC

KoimuecTBo
Ne n/m Tema ypoka 4acoB
[MapannenorpamMm, ero MpuU3HaKH U CBOKWCTBA
[MapannenorpamMm, ero MpuU3HaKH U CBOWCTBA
[MapannenorpamMm, ero MpU3HAKH U CBOWCTBA
4 YacTtHble cityyan napamienorpaMMoB (MpsSMOYTOJIbHUK, POMO, KBaipaT), X MPU3HAKU U 1
CBOMCTBA
5 YacTtHble citydan napauienorpaMMoB (MpsSMOYTOJIbHUK, POMO, KBaIpaT), X MPU3HAKU U 1
CBOMCTBA
5 YacTHbIe clTydan mapauiesorpaMMoB (TPsIMOYTOJILHUK, pOMO, KBaJIpaT), UX MPU3HAKU U 1
CBOMCTBa
Tpanerus 1
PaBHOOOKASI 1 MPSIMOYTOIBEHAS TPATICIIUN 1
aBHOOOKasi U PSIMOYTOJIbHAS Tpareluu
P 0 e 1
10 Merona yaBOSHUST METHaHbI 1
11 LlenTpanpHas CHMMETpHS 1
12 KonTponbnas pabota o teme "YeTbIpEXyroabHUKU" 1
13 Teopema daneca u Teopema 0 IPOMOPIIUOHATILHBIX OTPE3KAX 1
14 Cpennsisi TMHUSA TPEYrOJIbHUKA 1
15 CpenHssa TuHUS TPEyroJIbHUKA 1
16 Tpanenusi, e€ cpeaHss TUHUA 1
17 Tpanenusi, e€ cpeaHss TUHUA 1
18 [IponopunoHanbHbBIE OTPE3KU 1
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19

[IponopumoHanbHbIE OTPE3KU

1
20 Llentp macc B TpeyrojJbHHUKE 1
21 [TomoGHBIE TPEYTOTBHUKH 1
22 Tpu npusHaka no100us TpeyroabHUKOB 1
23 Tpu npusHaka no100us TpEyroabHUKOB 1
24 Tpu npusHaka no100usl TPEYroJIbHUKOB 1
25 Tpu npusHaka mo100us TpeyroabHUKOB 1
26 [Ipumenenue nogo6Ust P peLICHUH MPAKTUUECKUX 3a1au 1
27 KonTponbnas pabota no teme "[looOHbIe TpeyroapHUKN" 1
28 CoiicTBa uIomaael TeoMeTpHIeCKIX GUTyp 1
29 DopMyIIBI TS TUTOIIAIA TPEYTOIBHUKA, TTapajuiesiorpaMmmMa 1
30 DopMyITBl IUTS TUTOIIAAHA TPEYTOJFHUKA, MTapajlIeIorpaMma 1
31 DopMyIIBI TS TUTOIIAAM TPEYTOJIbHUKA, TTapajuieJorpaMmMa 1
32 DopMyIIBI TS TUTOIIAM TPEYTOJIbHUKA, TTapajuieJiorpaMmMa 1
33 DopMyJIBI TS TUTOIIANM TPEYTOJIBHUKA, TTapajiesiorpaMmmMa 1
34 Brruncnenue miomaaei ciioxHbIX GUryp 1
35 [Tnomanu ¢uryp Ha KieTyaToit Oymare 1
36 [Tnomany mogoGHBIX puryp 1
37 [Tnomaau mogo6HbIX GUryp 1
38 3agauu ¢ MPaKTUYECKUM COJICpIKaHUEM 1
39 3agauu ¢ MPaKTUYECKUM COJICpIKaHUEM 1
40 Pemenue 3a1a4 ¢ momMoIp0 METO/1a BCIOMOTaTeIbHOU IO 1
41 KonTponbHas pabota no teme "[Tnomanp" 1
42 Teopema [Iudaropa u e€ npumeHeHue 1
43 Teopema [Iudaropa u e€ npumeHeHue 1
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44 Teopema [1udaropa u e€ npumeneHue

45 Teopema [Iudaropa u e€ npumeHeHne

46 Teopema [Iudaropa u e€ npumeHeHne

47 OmnpeneneHne TPUTOHOMETPUIECKUAX (PYHKITUI OCTPOTO yriia MPSMOYTOJIBHOTO 1
TPEyTOJIbHUKA, TPUT'OHOMETPHUYECKHE COOTHOIICHUS B MPSIMOYTOJILHOM TPEYTOJIbHHUKE

48 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO 1

49 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO 1

50 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO 1

o1 KonTponbhas pabota no teme "Teopema Iludaropa n Hauana rpuronomerpun” 1

52 BrnucanHbie ¥ IEHTpaJIbHBIE YIUIBI, YTOJI MEXKy KacaTeIbHOU U XOPI0i 1

53 BnucanHbie ¥ IEHTpaIbHBIE YIUIBI, YTOJI MEXIY KacaTeJIbHOW U XOpAOou 1

o4 BnucanHbie ¥ IEHTpaIbHBIE YIUIBI, YTOJI MEXIY KacaTeJIbHOW U XOpAOou 1

55 VYTbl MeXIy XOpJIaMU U CEKYITUMHU 1

56 VYTbl MeXIy XOpJIaMU U CEKYITUMHU 1

57 Bnmcanubie u onMcaHHbIE YETHIPEXYTOILHUKH, UX TIPU3HAKH M CBOMCTBA 1

58 Brrcannble 1 ONMMCaHHbBIE YETHIPEXYTOIbHUKH, UX MPU3HAKH U CBOIMCTBA 1

59 BrnrcanHble v ONMCaHHbBIE YETHIPEXYTOIbHUKH, UX MPU3HAKU U CBOIMCTBA 1

60 [IpumeHeHne CBOMCTB BIMCAHHBIX U OMMCAHHBIX YETHIPEXYTOIBHUKOB MIPU PEILICHUU 1
reOMEeTPUUECKUX 3aa4

61 [IpumeHeHre CBONCTB BIUCAHHBIX U OMHMCAHHBIX YeTHIPEXYTOIBHUKOB IIPU PEIICHUN 1
reOMEeTPHUECKUX 3aa4

62 B3aumHoe pacnonoxeHue IByX OKpYKHOCTEH, 001Ire KacaTeIbHbIE

63 Kacanue okpy:xHOCTEHR

64 KonrtpomnbHast padota o Teme "YTiibl B OKpYKHOCTH. BrincaHHbIe U onMcaHHbIE 1
YEThIPEXYTOJIbHUKA"

65 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METO/IOB KypcoB 7 U § KJIacCcoB, 0000IIeHNEe 3HAHUH 1
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66

[ToBTOpEHNE OCHOBHBIX MOHATHI U METO/IOB KypcOB 7 U 8 KilaccoB, 00001IeHNE 3HAHUI

67

Hrorosas KoHTpoJbHAsA paboTa

68

[ToBTOpEHNE OCHOBHBIX MOHATHN M METOJIOB KypcoB 7 M § KJIaCCOB, 0000IIIEHIE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68
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9 KUIIACC

Ne m/m Tema ypoka KosmuecTBo
4acoB
1 Onpenenenre TpuroHoMeTpuyeckux GyHkuuii yriaos ot 0° qo 180° 1
2 ®opMmyIibl IPUBEACHUS 1
3 Teopema KOCHHYCOB 1
4 Teopema KOCUHYCOB 1
5 Teopema KOCHHYCOB 1
6 Teopema cuHyCOB 1
7 Teopema cuHyCcOB 1
8 Teopema cuHyCcOB 1
9 HaxoxaeHue JUIMH CTOPOH U BEJIMYUH YTJI0B TPEYTOJIbHUKOB 1
10 Pemenne TpeyronbHUKOB 1
11 Pemenne TpeyronbHUKOB 1
12 Pemenne TpeyronbHUKOB 1
13 Pemenne TpeyronbHUKOB 1
14 [IpakTHueckoe MPUMEHEHHE TEOPEM CHHYCOB U KOCHHYCOB 1
15 [IpakTHdeckoe NpUMEHEHNE TEOPEM CUHYCOB U KOCHHYCOB 1
16 KonTponbhas pabota no Teme "Perienne TpeyroabHHUKOB" 1
17 [TonsTHE 0 MpeoOpa3oBaHUU TTOTOOMS 1
18 CoOTBETCTBEHHBIE AJIEMEHTHI TOI0O0OHBIX (QUTYp 1
19 CoOTBETCTBEHHBIE HJIEMEHTHI TOJ0O0OHBIX QUTYp 1
20 Teopema o mpou3BeAC€HUN OTPE3KOB XOP/I, TEOPEMa O MPOU3BEIACHNUN OTPE3KOB CEKYIIHX, 1

TCOpEMa O KBaJApare KacaTeJIbHOM
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Teopema o poU3BEICHUU OTPE3KOB XOP/I, TEOPEMa O IPOU3BEICHUH OTPE3KOB CEKYILUX,

21 TEeopeMa O KBaJpare KacaTelabHOH 1
29 Teopema 0 IpoU3BEICHUU OTPE3KOB XOPI, TEOPEMa O TIPOU3BEICHUH OTPE3KOB CEKYIIUX, 1
TEOopeMa O KBaJIpaTe KacaTeIbHOM

23 [IpumeHeHne TeopeM B pelIeHUH FEOMETPUUECKUX 3aj1au

24 [IpumeHeHre TeopeM B pelICHUH ITEOMETPUICCKHX 3a1a4

25 [IpumeHeHre TeopeM B PeIICHUN TeOMETPUICCKIX 3319

26 Kontponbnas padota o teme "lIpeobpazoBanue moaoousi. MeTpuueckre COOTHOIIECHHS B 1

OKpY>KHOCTH"

27 Onpenenenne BeKTOpoB. DU3NUECKUN U T€OMETPUUECKUI CMBICIT BEKTOPOB 1
28 CrnoxeHue ¥ BEIYUTAHHE BEKTOPOB, YMHOXKCHHE BEKTOPA HA YUCIIO 1
29 CrnoxeHue ¥ BEIYUTAHHE BEKTOPOB, YMHO)KCHHE BEKTOPa Ha YHCIIO 1
30 Crno)xeHue ¥ BRIYUTAHUE BEKTOPOB, YMHOKEHHUE BEKTOpA Ha YHCIIO 1
31 PaznosxeHne BekTopa 1o IByM HEKOJTMHEAPHBIM BEKTOPaM 1
32 Koopaunate! BekTopa 1
33 CkansipHO€e POU3BEICHNE BEKTOPOB, €ro MpUMEHEHHE JUIsl HAXOKICHUS UTHH U YTII0B 1
34 CkansipHoe pOU3BEICHNE BEKTOPOB, €ro MPUMEHEHHE JUIsl HAXOXKCHUS UTUH U yTJIOB 1
35 Pemrenue 3aga4 ¢ MoMoIIBIO BEKTOPOB 1
36 Pemrenue 3aga4 ¢ MoMoIIBIO BEKTOPOB 1
37 [IpuMeHeHre BEKTOPOB IS PEelIeHUs 3a/1a4 (PU3UKH 1
38 KoHntponbHas padota o teme "Bektopsr" 1
39 JlexapTOBBI KOOPJAMHATHI TOYCK Ha MJIOCKOCTH 1
40 VYpaBHEeHHE PSAMON 1
41 VYpaBHEHHE NPSAMON 1
42 YpaBHEHHE OKPYKHOCTH 1
43 KoopauHathl Touek nepecedeHusi OKpY>KHOCTH U TIPSIMOM 1
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44 Meron KOOpAMHAT MPU PELICHUU F'€OMETPUYECKUX 3a1a4, IPAKTUYECKUX 3a/1a4 1
45 Meron KOOpAMHAT NPU PELICHUU F'€OMETPUYECKUX 3a1a4, IPAaKTUYECKUX 3a/1a4 1
46 MeToa KOOpAMHAT MPH PEIIEHNH T€OMETPHUUECKUX 3aj1ay, PAKTUIECKUX 3a/1a4 1
47 KontponsHast padora o Teme "/lexkapTOBBI KOOPAMHATHI Ha MJIOCKOCTH" 1
48 [IpaBuIBHBIE MHOTOYTOJIBHUKH, BBIYHCICHUE X DJIEMEHTOB 1
49 Yucro mt. JImmHa OKpYKHOCTH 1
50 Ywucno . JInrHa OKPY>KHOCTH 1
o1 JInvHa 1yru OKpy»KHOCTH 1
52 Pamuannas mepa yria 1
53 [Tnomane kpyra, CeKTOpa, CerMeHTa 1
54 [Tmomane kpyra, ceKTOopa, cerMeHTa 1
55 [Tmomane kpyra, ceKTOopa, cerMeHTa 1
56 TTonsaTre 0 IBMXEHNUU ILIIOCKOCTH 1
57 [TapanensHbIN IEPEHOC, TTOBOPOT 1
58 [TapannensHbIN IEPEHOC, TTOBOPOT 1
59 [TapamiensHbIN IEPEHOC, TTOBOPOT 1
60 [TapamiensHbIN IEPEHOC, TOBOPOT 1
61 [IpuMeHeHre NBIKEHHH MPU PEIICHUH 3a1a4 1
62 KonTponbHas padota o temam "[IpaBuibHble MHOTOYTONBHUKH. OKpPYKHOCTb. [[BUKEHUS 1
IJIOCKOCTH"
63 [ToBTOpEeHue, 06001IeHNe, CCTeMaTU3alks 3HaHUH. MI3MepeHre reoMeTpUuIeCcKuX BEIMYHH. 1
TpeyroabHuKH
64 IToBTOpenue, 00o0IEeHne, cucTeMaTu3anus 3Hanuil. [lapannenbHele U NepHeHIUKYIISPHbIE 1
MpsIMbIE
65 IToBTOpenue, 06o0IIeHne, cucTeMaTu3aus 3HaHuil. OKpY>KHOCTb U KpyT. [ eoMeTpuueckue 1

TIOCTPOCHHUA. Vrisl B OKPYKHOCTU
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[ToBTOpenue, o6o0IIeHNe, cucTeMaTH3aIus 3HaHUi. BricaHHbIe U ONMCaHHbBIE OKPY>KHOCTH

66 1
MHOT'OYT'OJIbHUKOB
67 Wrorosas koHTposibHas paboTa
68 [ToBTOpEeHUE, 0000IIEHNE, CHCTEMAaTU3allNs 3HAHUIT
OBUIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 68

26



YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* Maremaruka. ['eometpust: 7-9-¢ kiacchl: 0a30BbIi YPOBEHb: YUeOHUK, 7-9
knaccel/ Atanacsa JI.C., Byty3oB B.®., Kanomues C.b. u npyrue,

AxumonepHoe obmiectBo «M3narensctBo «IIpocsemnienue

METOANYECKUE MATEPUAJIBI JIS1 YYUTEJIA

Marematuka. ['eomerpusi: 7—9-e knaccol: 0a30BbIi yPOBEHb: METOAMYECKOE
nocoOue K mpeaAMeTHOMN TuHUU yueOHUKOoB 1o reometpun JI. C. AtanacsHa, B.
®. byrysoga, C. b., Kagomuena u ap./ — 2-¢ u3z., ctep. — Mocksa:

IIpocsemienue, 2023. — 48 c.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://m.edsoo.ru

https://lesson.edu.ru/

https://infourok.ru/

https://uchi.ru/teachers/lk

https://fg.resh.edu.ru



