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Iopoco3sepo 2025
MOSACHUTEJIbBHASA 3AINIUCKA

['eomeTpusi Kak OOWH W3 OCHOBHBIX pa3/elOB NIKOJBHOW MAaTEMAaTHKH,
MMEIOIIUNA CBOEH TENbI0 00ECIeUnTh M3YYCHHE CBOWCTB M pa3MepoB (uryp, mx
OTHOIIEHWH ¥ B3aUMHOE pPAaCIOJIOKEHHE, OMUPAETCS Ha  JIOTHYECKYIO,
J0Ka3aTeabHyl0 JUHUI0. [[eHHOCTh M3y4YeHUsi TEOMETPUHM HA YPOBHE OCHOBHOTO
o0mrero 00pa3oBaHus 3aKIIOYACTCS B TOM, YTO OOYYAIOIMIUNUCS YYUTCS MPOBOJINUTH
J0Ka3aTeIbHBbIE PACCYKICHUS, CTPOUTH JIOTUYECKHUE YMO3AKITIOUEHUS, I0KA3bIBATh
WUCTUHHBIE YTBEPXKICHUS W CTPOUTh KOHTPIPUMEPHI K JIOXKHBIM, MPOBOJIUTH
paccykIeHusi «OT TPOTUBHOTO», OTJIMYATh CBOWCTBA OT IPU3HAKOB,
dbopMyTHpOBaTHE OOPATHBIE YTBEPKIACHUSI.

Bropoli 1enpi0 W3ydeHWsT TEOMETPUHU SBISETCS HCIOJB30BaHHE €€ Kak
WHCTPYMEHTA TPHU PEUICHUU KaK MATEeMaTHYECKUX, TaK W TMPAKTHYECKUX 3aj1ad,
BCTPEYAIONIMXCS B peanbHOM Ku3HW. OOydaromMiicss [ODKEH Hay4YUThCS
OTIPENIENUTh TEOMETPUUYECKYIO (DUTYpy, OMHCaTh CIOBAMH JIAHHBIA YEPTEK WM
PHUCYHOK, HAWUTH TUIONIA/Ib 3€MEIBHOTO Y4aCcTKa, PACCYUTATh HEOOXOIUMYIO JIITUHY
ONTOBOJIOKOHHOTO Kalenst win Tpedyemble pa3Mepbl Trapaxa Uisi aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAasi, BEIYMCIUTENbHAS JTMHHUS B U3YYCHUH T€OMETPHH.
[Ipu pemeHnu 3ama4 MPAKTUYECKOTO XapaKTepa OOYyYArOUIUICS YYHUTCS CTPOUTH
MaTEeMaTUYECKUE MOJICTTM  PEATbHBIX JKU3HEHHBIX CUTYallMid, TPOBOJUTH
BBIYHCIICHUS U OI[EHUBAThH aJIeKBATHOCTD MOJTYYEHHOTO Pe3yJIbTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3U TEOMETPUH C JPYTUMU YYEOHBIMU
MpeIMEeTaMH, MOTUBUPOBATh MCMOJIb30BaTh OMPEICICHUS TEOMETPUIECKUX (PUTYD
U TIOHSTHH, NTEMOHCTPUPOBATH MPUMEHEHUE TONYYCHHBIX YMEHHA B (U3HUKE U
TEXHUKE. OTH CBA3M Haumbolee spKO BUAHBL B Temax «Bektopsiy,
«TpuroHomerpuueckre COOTHOHEHUs», «Meton xoopauHaty U «Teopema
[Tudaropay.

V4eOHbrii kypc «l'eoMeTpus» BKIIOYAECT CIEAYIONIME OCHOBHBIE pa3Jeibl
comepxanusi: «leomerpuueckne Qurypel u ux cBoUcTBay, «M3mepeHue
T€OMETPUYECKUX  BEIMYUH», «J[eKapTOBBI KOOpPAMHATHI HAa  IUIOCKOCTHY,
«BexTops, «JIBmxenus miockoctny, «[IpeodpazoBanust mogoOusy.

Ha usyuenue yueOHOTO Kypca «I eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 yaca B Heneno), B 8 kimacce — 68 gyacoB (2 waca B Henenw), B 9
KJ1acce — 68 JacoB (2 4aca B HEJIEIIO).



COIAEPKAHUE OBYUEHUSA
7 KIIACC

HavanbHbie moHaTUs reomeTpun. Todka, npsmas, OTPE30K, Jyd. Yroi. Bujbl
yrioB. Beprukanbuele u cMmexHble yrubl. buccekrpuca yrma. Jlomanas,
MHOTrOyroJibHUK. [lapannenbHOCTh U NEPNEHANKYIAPHOCTD MPSAMBIX.

Cummerpuunbsie  ¢Gurypsl. OCHOBHBIE CBOWCTBA OCEBOW CHMMETPHUHU.
[Ipumepsl CUMMETPUHU B OKPYKAIOLIEM MUPE.

OcCHOBHbIE TOCTPOCHUSI C MOMOIIBIO LUPKYIS U JUHEUKU. TpeyrojbHHK.
Bricorta, Menuana, OuccexkTpuca, ux CBOMCTBA.

PaBHOOEIpEeHHBIM ¥  PAaBHOCTOPOHHUM  TPEeyroiabHUKH. HepaBeHCTBO
TPEyTroJIbHUKA.

CpoiicTBa W TpU3HAKA paBHOOEIpPEHHOro TpeyronbHuka. l[lpusHaku
pPaBEHCTBA TPEYTOJbHUKOB.

CBoiicTBa M MPU3HAKU MapaienbHbIX OpsMbiX. CyMMa yriaoB TPEyTrOJIbHUKA.
Bueminue yrnel TpeyrojibHukKa.

[IpsiMoyronbHbIE  TpeyroibHUK. (CBOUCTBO MeIHMAHBI MPSMOYTOIBHOTO
TpEyrojibHUKa,  MOPOBEAEHHOM K  runoreny3e. [lpusnaku  paBeHcTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsIMOYTObHBIN TPEYroNbHUK ¢ YoM B 30°.

HepaBencrBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUTMHE JIOMAHOM, TeopeMa O OonbllieM yrjie ¥ OOJbIIEH CTOPOHE TPEYTrOJbHUKA.
[lepnenaukynsip 1 HaKIOHHAA.

['eomerpuueckoe wmecto Tovek. buccexkrpuca yrma u  CepeaMHHBIN
MEPNEHAUKYIISP K OTPE3KY KaK T€OMETPUUYECKUE MECTA TOUYEK.

OKpykHOCTh W KpYyr, XOpAa H JuaMmeTp, HuX CBoiicTBa. BiauMmHoe
pacnoyioKeHue OKPYKHOCTH U mpsimoil. KacaTenpHas u cexymiasi K OKpY»KHOCTH.
OKpy»KHOCTb, BOUCAaHHAasT B yroji. BrnucanHas u onucaHHash OKPYKHOCTH

TPEyTroJIbHUKA.
8 KIIACC

YerbipExyronpsHuku. [lapannenorpaMmm, €ro npu3Haku U CBOMCTBa. YacTHbIe
Clydad MapajjieorpaMMOB (MPSMOYTOJIBHUK, POMO, KBaJApar), UX MNPU3HAKU U
cBoiicTBa. Tpamemusi, paBHOOOKas Tpamemus, €€ CBOWCTBA W MPHU3HAKH.
[IpssmoyronbHas Tpanemusi.

Meron yaBoenuss menuansl. Llentpansnas cummerpus. Teopema Daneca u
TEOpEMa O MPOMOPLUHOHAIBHBIX OTPE3KAX.

Cpennue TUHUM TpEyroJjibHUKA U Tpaneuuu. LleHTp macc TpeyroiabHuKa.

[Togobue TpeyronbHUKOB, Kod(pduimenT mnomodus. I[lpusHaku mog00Us
TPEYronbHUKOB. [IpuMeHenne nono0us npu peneHny NpakTHYeCKUX 3a/1ay.



CpoiicTBa miomaae reomerpuyeckux ¢uryp. Dopmynsl s TIIOMIAIA
TpPEyroiabHUKa, Napaienorpamma, pomoda u Tpaneuuu. OTHOUIEHUE TUIOMAAEH
MOJ0OHBIX HUTYD.

Boluncnenue nnomaaei TpeyrojibHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTOU
oymare.

Teopema Iludaropa. Ilpumenenne teopemsl I[ludaropa mnpu pemeHun
MPAKTUYECKUX 3a7a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOro yrja MpSMOYTOJILHOTO TPEYTOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOMXKIECTBO. TpuUroHoMeTpuueckue G(yHKIUU
yrios B 30, 45 u 60°.

BroucanHele M UEHTpAJIbHBIE YIVIbI, YTOJI MEXKAY KacaTelbHOM MU XOPIOM.
Yriel  MeXAy ~XOpJaMM M CeKyuuMHM. BnucaHHble U ONUCAHHBIE
YEeTBIPEXYTOILHUKU. B3aumMHOe pacnonokeHue IByX OKpy:kHocTei. Kacanue

OKpy:kHOCTeM. O01INe KacaTelbHbIe K IBYM OKPYXHOCTSIM.
9 KJIACC

Cunyc, xocuHyc, TaHreHnc yramoB ot 0 mo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOKIAECTBO. DOPMYIIbI IPUBEICHUS.

Pemienue TtpeyronpHukoB. Teopema KOCMHYCOB M TeOpeMa CHHYCOB.
Pemienne mnpakTuyeckux 3agad C MCHOJIB30BAHMEM TEOPEMBI KOCHHYCOB U
TEOPEMbI CUHYCOB.

[IpeobpaszoBanue nogodus. [logoOue cOOTBETCTBEHHBIX DJIEMEHTOB.

TeopemMa 0 nOPOU3BENECHUM OTPE3KOB XOpA, TEOPEMBI O IMPOU3BEICHUU
OTPE3KOB CEKYIIHX, TEOpEMa O KBaApaTe KacaTelIbHOM.

Bextop, gnuHa  (MOAylib)  BEKTOpa, COHANPABJIEHHBIE  BEKTOPBI,
MPOTUBOMOJIO)KHO  HANPABJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OMEpALUM HAJ BEKTOpaMH. Pa3noskeHue BEKTOpa Mo ABYM
HeKoJUTMHeapHbIM BekTopaM. Koopaunatel BekTopa. CKansipHOE TMPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE U1l HAXOKICHUS JIJIMH U YTJIOB.

JlekapToBbl KOOPAMHATHI HA TUIOCKOCTU. Y PaBHEHUS MPSIMOU U OKPYKHOCTH
B KOOPAMHATAX, NEPECCUCHUE OKPYKHOCTEH M MPAMBIX. MEeTOa KOOpAMHAT U €T0
MIPUMEHEHHUE.

[IpaBunpHble  MHOrOyroabHuku. JlnuHa OkpykHOCTU. ['pagycHas wu
paguaHHas Mepa yria, BBIYMCICHHME JUIMH AYr OKpy»kHOocTeu. [lmomanes kpyra,
CEeKTOpa, CErMEHTA.

JIBM)KeHUS! TUIOCKOCTH M BHYTPEHHHE CUMMETPUU (QUryp (dJIeMEHTapHbIe
npeacrasienus). [lapannensnsiii nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOI'PAMMBI
YUYEBHOI'O KYPCA «(I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBIIETI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATbBI

JInYHOCTHBIE Ppe3yJbTaThl OCBOCHHS TPOrpaMMbl y4eOHOTO Kypca
«["eomeTpus» XxapakTepU3yrTCs:

1) naTrpuoTHYECKOE BOCIIMTAHME:

NPOSIBIICHUEM HMHTEpeca K TMPOIUIOMY ¢ HACTOAIMEMY POCCUHCKOU
MaTE€MaTUKH, IIEHHOCTHBIM OTHOIIEHHEM K JOCTIJKCHHSIM  POCCHUCKUX
MaTE€MaTUKOB U POCCHUUCKONW MATEeMaTHYECKOW IIKOJbI, K HMCIOJIb30BAHUID ITUX
JTOCTIKEHU B IPYTUX HAYKaX U MPHUKIATHBIX chepax;

2) rpaskIaHCKoOe U JYXOBHO-HPaBCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH TpayKJaHWHA U PeaTu3allid ero
npaB, TPEICTABICHUEM O MaTEeMaTHYEeCKUX OCHOBaxX (yHKIIMOHUPOBAHUS
pa3IUYHBIX CTPYKTYp, SIBICHHH, MPOIEIyp TPaXKIAHCKOTO OOmIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKICHHIO ITUYECKUX MPOOIIeM, CBI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAyKH, OCO3HAHHEM BaKHOCTH
MOPANBHO-3TUYECKHUX MIPUHITUTIOB B JACATEIIBHOCTH YUYEHOTO;

3) Tpya0BO€E BOCIINTAHHE:

YCTAaHOBKOW Ha aKTHBHOE Yy4YacTHE B PENICHUU TMPAKTHYECKUX 3a]ad
MaTEeMaTU4YECKOH HaNpaBICHHOCTH, OCO3HAHUEM BAXKHOCTH MaTeMaTHYECKOTO
o0pa3oBaHMs HA TMPOTSHKEHUHM BCEH JKU3HU ISl YCHEIHOW NpodecCHOHATbHOM
JESTENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHUU, OCO3HAHHBIM BBIOOPOM W
MOCTPOEHUEM WHIUBUTyATbHON TPACKTOPUM 00OPA30BaHUS U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYeCKOE BOCIIMTAHHE:

CIIOCOOHOCTBIO K 3MOIUOHATBHOMY ¥  O3CTETUYECKOMY  BOCIIPHUSTHIO
MaTeMaTUYECKUX OOBEKTOB, 3a]ad, PEIICHHH, PACCyXICHUH, YMEHUIO BHUICThH
MaTEeMaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTI'0 MO3HAHUA:

OpUEHTAIlUE€ll B JIEATEILHOCTH HA COBPEMEHHYI) CHUCTEMY Hay4YHBIX
MIPEICTABIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHSI YEIIOBEKA, MPUPOJLI
oOmecTBa, MOHMMAHMEM MATEMAaTHYECKOW HAyKH Kak cdepbl 4YeT0BEYECKOM
JESTENbHOCTH, ITANOB €€ Pa3BUTHS W 3HAYUMOCTH JIJISl PA3BUTUS IMBWIM3AIUH,
OBJIQJICHUEM SI3bIKOM MAaTEMAaTUKU U MAaTeMAaTHYECKOW KyJIbTypOW KaK CpPEJACTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM TMPOCTEUIIUMU HABBIKAMH HCCIIEOBATEIbCKOM
TSI TEIbHOCTH;



6) ¢dusuyeckoe BocnuTanue, GOpMHPOBAHHE KYJILTYPbl 310POBbSl U
IMOIMOHAJILHOIO 0JIArOnoJay4Yms:

FOTOBHOCTBI) TPUMEHATH MATEMAaTUYECKHUE 3HAHUSI B HMHTEPECAX CBOETO
3M0POBbs, BEACHUS  3J0POBOTO  00pa3a  Ku3HU  (3M0pPOBOE  TMHTAHUE,
cOanaHCUPOBAHHBIM PEXKUM 3aHATUM U OTIbIXa, peryispHas duznyeckas
AKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HAaBbIKA pedIiekcuu, NPU3HAHUEM CBOETO
MpaBa Ha OIUOKY U TaKOTO e MpaBa IPYroro 4YeaoBeKa;

7) 3Kk010rHYecKoe BOCIIUTAHUE:

OpHUEHTALIMEN HA MPUMEHEHNE MATEMATUUYECKUX 3HAHUM ISl pEIICHUs 3a/1a4
B 001aCTHM COXPAHHOCTHU OKPYKAIOMIEH Ccpelbl, IIAaHUPOBAHUSI TMOCTYNKOB U
OLEHKH MX BO3MOKHBIX TMOCIEACTBUM IS OKPYXKAIOLIEH Cpelbl, OCO3HAHHEM
rI100anbHOTO XapakTepa dKOJIOTHYECKUX MTPOOIIeM U MyTel UX PelICHUs;

8) ajanTanus K M3MEHSIIOUIUMCSH YCJAOBUSM COUHAJIBLHOH M NPUPOIHOM
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIOBHSIX HEONPEACIEHHOCTU, MOBBILICHUIO
YPOBHSI CBOE€M KOMIETEHTHOCTU Y€PE3 MPAKTUUECKYIO JEATENBHOCTb, B TOM YHUCIIE
YMEHUE YYUTHCS Y OPYTUX JIOJIeH, MpUOOpeTaTh B COBMECTHOM eSTEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OMbITA IPYTHUX;

HEOOXOMUMOCTEI0 B (OPMUPOBAHUM HOBBIX 3HAHHUM, B TOM YHCIE
dbopmynupoBaTh UAEHU, MOHATHS, TUIIOTE3bI 00 0OBEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEHW3BECTHBIX, OCO3HaBaTh JAeGUIUTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE PA3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYallMil0, BOCHPUHUMATH
CTPECCOBYIO CHUTYAIIMI0 KaK BBI30B, TPeOYIOIUN KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMBIE pEIICHUsI U AEUCTBHS, (OPMYITHUPOBATH U OICHUBATH PUCKU U
MOCHeACTBUA, (POPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATHBI
[lo3HaBaTe/ibHbIe YHHBEpPCAJIbHbIE YYeOHbIe 1eHCTBUS

ba3oBble JloruyeckHe JeicTBUs:

e BBUIBJSITh U XAPAKTEPU30BATH CYIICCTBEHHBIE MPU3HAKU MATEMATHUYECKUX
OOBEKTOB, MOHSATHUM, OTHONICHHH MEXAy TMOHATUAMH, (OPMYIHUPOBATH
ONpE/ICIICHUST  TOHSTUM, YCTAaHABIMBATH  CYHIECTBEHHBIM  MPU3HAK
KIaccu(ukanuu, OCHOBAHUS IS OOOOIIEHUS W CPABHEHUS, KPUTECPUU
MPOBOAMMOTO aHAJIN3a;

e BOCOpPUHUMATH, (GOpPMyIHpPOBaATH H  NPEOOPA3OBBIBATH  CYXKJICHUS:
YTBEPJUTENbHBIE W OTPHUIATENIbHBIC, €IWHUYHBIC, YaCTHBIE W OOIIHeE,
YCJIOBHBIE;



BBISIBIISIT ~ MATEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3H U
npoTuBOpedrsi B (aKTaX, [aHHBIX, HAONIOJCHHUSIX € YTBEPIKICHHUSX,
npeniaraTb KPUTEPUH TS BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEYHIA;
JeNaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JETyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUCHH, YMO3aKIIOUCHUN 110 aHAJIOTHH;

pa3duparhk MOKa3aTeNhCTBA MATEMATUYECKUX YTBEPKACHHU (NIPSIMBbIE U OT
MPOTUBHOTO), TPOBOAUTH CAMOCTOSTEIHHO HECIOKHBIC J0Ka3aTeIbCTBA
MaTeMaTU4eCKuX (DaKTOB, BBICTPAUBATH APTYMEHTAIMIO, TMPHUBOJIUTH
MPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYIKICHUS;
BBIOUpATH CIOCOO pelieHus Y4eOHOW 3aaauu (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEHICHUS, BBHIOUPATh HauOOJIee MOMXOMAIUNA C Y4ETOM
CaMOCTOSTENILHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBble ucciiegoBare/ibCKue JIeHCTBUA

HCIOJIb30BAaTh BOMPOCHI KAaK HMCCIIEIO0BATEIbCKAM HWHCTPYMEHT ITO3HAHUS,
dbopmynupoBaTh BONPOCHL, (QUKCHUPYIOIIUE MPOTUBOPEUHE, MPOOIEMYy,
CaMOCTOSITENIbHO YCTaHaBIMBAaTh MCKOMOE U JaHHOe, (opMHUpOBaATH
TUIIOTE3Yy, APTYMEHTUPOBATH CBOIO MO3ULINIO, MHEHHUE;

MPOBOJUTh MO CAMOCTOATEIBHO COCTABICHHOMY IIJIaHY HECIIOKHBIN
IKCTIIEPUMEHT, HEOOIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEM
MaTeMaTUYECKOT0 00BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXKy COOOM;
CaMOCTOATENLHO (OPMYJIUPOBATH O00OOIIEHHS U BBIBOJBI MO PE3yJIbTaTam
MPOBEAEHHOTO HAOIIO/ICHUSI, MUCCIIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yIbTAaTOB, BEIBOJOB U 0000IIECHHUIA;

MPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE IIPOLECCA, a TAKKE BbIJIBUTATH
MIPEATOI0KEHUS O €r0 PA3BUTUU B HOBBIX YCJIOBUSX.

Pabdora ¢ undgopmanmeii:

BBISBJIAITH HEJOCTATOYHOCTh U M30BITOYHOCTh HMH(MOPMAIUM, JTAHHBIX,
HEOOXOIUMBIX JIJISI PELICHUS 3a]1a4H;

BBEIOMpaTh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATH W HMHTEPIPETHPOBATH
uH(pOpMALMIO Pa3TUYHBIX BUJOB U (DOPM MPEACTABIICHHS,

BEIOMpaTh GopMmy TpeAcTaBiIeHUS WHPOPMAIMA W HILTIOCTPUPOBATH
pemaeMble  3aJa4M  CXEMaMH, JuarpaMMaMHi, HHOM TpauKOM U uX
KOMOMHALMSIMU,

OIICHUBATh HAAEKHOCTL HMHPOPMAIUU IO KPUTEPHUSAM, IPEII0KCHHBIM
YUHUTENIeM WK COPMYJIUPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKATHBHbIE YHUBeEPCAJIbHbIE YUueOHbIe 1eiiCTBUSA:

BOCIIPUHUMATBL U dJOpMyJ'IHpOBaTB CYyXKACHHUA B COOTBCTCTBHH C YCIIOBUAMH
H IOCiIsaMH D6H],€HHE[_., SICHO, TOYHO, I'PAMOTHO BBIPA*KaTb CBOKD TOYKY 3PCHHA



B YCTHBIX M MHUCHBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOAY PELICHHUS
3a/1aud, KOMMEHTUPOBAThH MOJTyYSHHBIN pe3ylbTarT;

B X0Jie 00CY:K/IeHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAEMON TEMBI,
npoOneMbl, penraeMoi 3a/1auu, BhICKA3bIBATh UJICU, HAIICJICHHBIE HA MTOUCK
pelIeHusi, COMOCTABIATb CBOM CYXKACHUS C CYXKICHUAMHU JPYTUX
YYaCTHUKOB JMAJIOra, OOHAPYKUBATH PA3IUYNE U CXOJICTBO MO3UIUN, B
KOppeKkTHOU popMe popMyTupoBaTh pa3HOTIACUS, CBOU BO3PAKEHUS;
MPEACTaBIATD pe3yIbTaThl perieHus 3a/1a4u, IKCTIIEPUMEHTA,
UCCIIEIOBAHUSI, TPOEKTA, CAMOCTOSITEHHO BhIOUpATh (hOPMAT BBICTYILICHHUS
¢ y4€TOM 3a7a4 MPe3eHTALMN U OCOOCHHOCTEH ayIUTOPUH;

MOHUMATh U UCIOJIB30BAThH MPEUMYIIIECTBA KOMAHIHON ¥ UHIAUBUIYATHHOU
paboThI IPU pelIeHNU yueOHbIX MAaTEMATHUECKUX 3a/1a4;

MPUHUMATH 1[€71b COBMECTHOM AEATEIBbHOCTH, IJIAHUPOBATH OPTraHU3AIUIO
COBMECTHOM paboThl, pacnpenenstb BHAbI paboOT, JAOroBapUBATHCA,
00CcyKInaTh mpolecc U pe3ynbTar paboTel, 00001aTh MHEHUS HECKOIbKUX
JIIOJICH;

y4acTBOBaTh B TPYINOBBIX ¢opMax padoTel (00CykaeHUs, OOMEH
MHEHHSIMU, MO3TOBBIE IITYPMbI U JIPYTHE), BBIMOIHATH CBOIO YaCTh paOOThI
U KOOPJAMHUPOBATH CBOU JICMCTBUA C JPYTUMH WICHAMHU KOMAaH/IbI,
OIIEHMBATh KA4E€CTBO CBOET0 BKJIAJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
chopMyIMpOBaHHBIM YUaCTHUKAMU B3aUMOEHCTBHS.

PeryasitTuBHbIE YHUBepPcAJIbHbIE YUeOHbIE el cTBUSA

Camoopranusanus:

CaMOCTOSITENTbHO COCTABJISITh MUIAH, AITOPUTM pEeIlIeHHs 3aAauu (WIH €ro
4acTh), BBIOMPATH CIOCOO pelieHHs ¢ y4ETOM HUMEIOIINXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAaTh M KOPPEKTHPOBATH
BApUAHTHI PEIIEHHUH ¢ yIETOM HOBOU MH(OpMAIUH.

CaMQKOHTp 0J1b, DOMOIIHOHAJ/IBH bl MHTEJLJIEKT:

BIIAJIETh CIOCO0AMU CaMOINIPOBEPKH, CAMOKOHTPOJIS Poliecca U pe3yJibTaTta
pELICHUS] MAaTEMAaTUUECKOU 3a1a4u;

NPEABUAETH TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEUICHUH 3a1a4H,
BHOCUTh KOPPEKTHBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB,
HaAWJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YIbTATA IECATEIBHOCTH MOCTABICHHON LIEIHU U
YCIOBUSIM, OOBSICHATh NMPUYUHBI JTOCTUKEHHS WM HEIOCTUIKEHUS IENH,
HAXO/IUTh OIIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIBTATHBI



K xoHiy oOydeHus B 7 KjIacceoOydarONUMics MOMYYUT CIEAYIOIINUE
MPEIMETHBIE PE3YJIbTATHI:

Pacno3naBath u3yueHHbIE TeoMeTpuueckue QUrypbl, OMNpEHeNsaTh HX
B3aMMHOE PACIOJIOKEHHE, H300paKkaTh TeOMETPUUYECKUE (UTYpBI, BBIIOIHSIThH
YEPTEXKU IO YCIOBUKO 3adauu. M3mepsATh JMHENHHbIE U YIJIOBBIE BEIUYUHBI.
PemaTe 3a7aun Ha BRIYMCIIEHHUE JIMH OTPE3KOB U BEJIUYUH YIJIOB.

Jlenate TpyOyr0 OLICHKY JMHEHHBIX W YTJIOBBIX BEJIMYUH TPEIMETOB B
peanbHON JKU3HU, Pa3MepOB MPUPOIHBIX OO0BEKTOB. Paznuyarh pasmepbl ITHUX
00BEKTOB IO MOPSIAKY BEJIUUUHBI.

CTpouTh 4epTek U K TEOMETPUUECKUM 3a/1auaM.

[lonp30BaTbCcsi TpU3HAKAMH PABEHCTBA TPEYTOJIBLHUKOB, HCIOJIb30BaTh
MPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJIbHUKOB MIPU PEIICHUU 33/1a4.

[IpoBOAUTHL NOTUYECKHUE PACCYXICHHUS C HUCHOJIb30BAHUEM TE€OMETPUYECKHUX
TEOPEM.

[lonp30BarTbCsi TMpU3HAKAMHM PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEJIMAHBI, MPOBEAEHHOM K  TUIOTEHY3€  MOPSAMOYTOJILHOIO
TPEYTroJIbHUKA, B PEILICHUU T€OMETPUUECKUX 3a7a4.

OnpenensTe NapauieIbHOCTh IPSIMBIX C TOMOIIBIO YTTIOB, KOTOPhIE 00pa3yer
¢ HUMHU cekyimas. OnpeaensaTe napauieIbHOCTh MPSMBIX ¢ MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJIHOU MPAMOU A0 TOYEK APYTOH MPSIMOMU.

Pemate 3agaun Ha KineTyaToit Oymare.

[IpoBOAUTL BBIUMCICHUS M HAXOAUTh YHCIOBbIE W OYKBEHHBIC 3HAUYCHUS
VIJIIOB B TIEOMETPUYECKUX 3aJa4aX C HUCMOOJIb30BAHUEM CYMMbl  YIJIOB
TPEYTONBHUKOB Y MHOTOYTOJBHHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECEYCHUN JIByX MapajyIeNbHbIX MPSAMBIX CeKyuend. Pemars mnpaktuueckue
3a71a4M HA HAXOXK/ICHUE YTJIOB.

Brnanets moHATHEM TE€OMETPUYECKOTO MECTAa TOYEK. YMETh ONpPEACNsaTh
OUCCEKTPUCY yIJIa U CEPEAUHHBIN MEPIICHIUKYIISIP K OTPE3KY KaK TeOMETPUYECKUE
MECTa TOYEK.

dopMynupoBaTh OMPEACHEHUS] OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPYKHOCTH, MOJIb30BaThCSI UX CBOMCTBAMU. Y METh NMIPUMEHATH ITU CBOMCTBA MPU
pELICHUU 3a/1a4.

Brnanete moHsATMEM OMMCAHHOM OKOJO TPEYTOJbHUKA OKPYKHOCTH, YMETh
Haxoauth €€ ueHtp. llonb3oBathesi pakramu O TOM, YTO OMCCEKTPUCHI YTIOB
TPEYroJIbHUKA TNEPECEeKalTCs B OJHOM TOUKE, MU O TOM, UTO CEpPEIAUHHBIC
MEPNEHAUKYIISPbI K CTOPOHAM TPEYTOIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Bnanets noHsiTuem KacaTtelnbHOM K OKPYJKHOCTH, MOJb30BATHCA TEOPEMOU O
MEPNEeHAUKYIISIPHOCTU KacaTeJIbHON U paauyca, NPOBEAEHHOTO K TOUKE KaCaHHUS.



[lonb30BaThCsi MPOCTEUIIUMHU TEOMETPUUECKUMHU HEPABEHCTBAMH, TOHUMATD
UX MPAKTUYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE TEOMETPUUYECKUE MOCTPOCHUSI C TIOMOIIBIO LIUPKYIIS U
JIAHEVKU.

K konimy oOydyenuss B 8 KJacceoOydaromUiics TOIYYUT CICAYIONINE
MPEAMETHBIE PE3YIbTATHI:

Pacrno3naBath OCHOBHBIE BHJIbI YETBIPEXYTOJBHUKOB, WX OJEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU MIPU PEIICHUU T€OMETPUUECKUX 3a/1au.

[IpuMeHsTh CBOMCTBA TOYKM MEPECEUCHUS] MEAUAH TPEYrojbHUKa (LIEHTpa
Macc) B peIlieHUH 3a/1a4.

Bnanets noHsTUEM CpedHEN NTUHUM TPEYTrOJIbHUKA U TPANEIUu, MPUMEHSTh
MX CBOWCTBA MPU pPEIIEHUU TeoMeTpudeckux 3aaad. [lomp3oBaThes Teopemoit
dasneca u TeoOpeMoOi 0 MPOMOPIIUOHATBHBIX OTPE3KAX, IPUMEHSATh UX JJIs PELICHUS
MPAKTUYECKUX 3a/1a4.

[IpuMeHsTh NpU3HAKK TTOA00US TPEYTOJIHLHUKOB B PEIICHUH T€OMETPUUYECKUX
3a/1au.

[lonb3oBathesi Teopemoit [ludaropa nans peiieHUs: TEOMETPUUECKUX U
npakTudeckux 3agad. CTpoUTh MATEMATUYECKYI0 MOJENIb B MPAKTHYECKUX
3a/1auax, CaMOCTOSATENIbHO JENaTh YEPTEXK U HAXOJUTh COOTBETCTBYIONIUE JTHHBI.

Brnagete mMOHATHUSMHM CUHYCa, KOCHHYCa M TaHT€HCa OCTpPOro yria
MPSIMOYTOJILHOTO TpeyroibHuka. [1onb30BaThC ATUMU TOHSATUSMU [IJIs1 PEIICHUS
MPAKTUYECKUX 3a/1a4.

Boraucasate (pa3auyHbIMU CIOCO0AMHU) IUIONIAb TPEYTOJNIbHUKA U TUIOLIAIN
MHOTOYTOJIbHBIX ~ (uryp (MONb3ysiCh, TJI€ HEOOXOIUMO, KAJIbKYJISTOPOM).
[IpuMeHsTh MOMyUYEHHbIE YMEHHS B TPAKTHUYECKUX 3a/1auax.

Brnagers MOHSATUSMM BOUCAHHOTO M IIEHTPAJIBHOTO YIJIa, HCMIOJIb30BaTh
TEOPEMBbI O BIUCAHHBIX YIJIaX, yIiax MEXAYy XOpAaMu (CEKYyIIUMU) U YIJIe MEKITY
KacaTeIbHOU U XOPJ0i MpU PellIeHnH TeOMETPUUYECKUX 3a/1a4.

Brnanets moHsATHEM OMUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTH CBOMCTBA
OMUCAHHOTO YETHIPEXYTONBHUKA TIPU PELICHUH 3a/a4.

[IpuMeHSTh MOydyeHHbIE 3HAHUS HA MPAKTHKE — CTPOUTh MAaTEMAaTHUECKUE
MOJENH JUIs 3a/1a4 pealibHOU KM3HU U TPOBOAUTH COOTBETCTBYIOIIUE BBIUUCIICHUS
C TMPUMEHEHUEM TMOA00US U TPUTOHOMETPUU (MOJB3YSCh, TA€ HEOOXOIUMO,
KQJIBKYJISITOPOM).

K konmy oOydyenus B 9 KJacceoOydaromMUics TOIYYUT CICAYIONINE
MPEAMETHBIE PE3YIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIHUM OCTPBIX YIJIOB, HAXOOUTh C HX
MOMOIIBI0 PA3IMYHbIE D3JIEMEHTHI MPSMOYTOJLHOTO TPEYroJIbHUKA («pElIeHue



MPSIMOYTOJIBHBIX TPEYTOIHLHUKOBY). HaxoauTh (¢ MOMOIIBIO KaabKyIsSTOPA) JJTAHEI
Y YTJIBI JJISI HETAOTUYHBIX 3HAYCHUH.

[Tonb30BaThest (hopMynaMu MPUBEIECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOKJIECTBOM [l HAXOXKJEHUS COOTHOIICHUHW MEKIy TPUTOHOMETPUYECKUMHU
BEJTUYMHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JIJISI HAXOXKACHUS Pa3IMIHBIX
AJIEMEHTOB TPEYTOJbHUKA («pPEIIEHUE TPEYTOJbHUKOBY), TMPUMEHSATH WX TMPH
pEeIIeHUH TEOMETPUUIECKUX 3a/1a4.

Bnagetr moHsTHSMU — TipeoOpa3oBaHUA  MOA00MS, COOTBETCTBEHHBIX
aneMeHTOB moo0HbIX Guryp. [loas30BaTbest CBOMCTBAMU MOI00MS TPOU3BOJIBHBIX
buryp, ymeThb BBIYUCIATH [JIMHBI W HAXOAWUTh YTIJBl y TOMO0OHBIX (uryp.
[IpumeHsATh cBOICTBa TOMOOMS B MPAKTHUECKUX 3a7adax. YMETh TMPUBOIUTH
MIPUMEPBI TOI00HBIX GUTYP B OKPYIKAIOIIEM MHUPE.

[Tonb30BaThCs TEOPEMaMU O TIPOU3BEICHUN OTPE3KOB XOP/I, O MPOU3BEICHUN
OTPE3KOB CEKYIIUX, O KBaJI[paTe KacaTeIbHOM.

[Tonb30BaThCsi BEKTOpaMHU, MOHUMATh WX TEOMETPUYECKUN U (PU3WdecKuid
CMBICII, TIPUMEHATh WX B PEIICHUU TEOMETPUYECKUX U (PU3MYECKHUX 3a/aad.
[TpumeHsTh CKansIpHOE MPOU3BEICHUE BEKTOPOB ISl HAXOKICHHS IJTUH U YTJIOB.

[Tonb30BaThCsi METOIOM KOOpPAWHAT HA IUIOCKOCTH, MPUMEHSATH €ro B
pEIIeHUH TEOMETPUYECKHUX U TPAKTUYECKUX 3a]1aY.

Bnaaeth MOHATHSAMH TPaBUILHOTO MHOTOYTOJBHUKA, UTMHBI OKPYXHOCTH,
JUTMHBI TyTH OKPYXXHOCTH W PAJMAHHOW MEPHI YIJIa, YMETh BBIUUCIATH TUIONIA/Ib
Kpyra u ero yacteil. [[puMeHsTh moy4YeHHbIE YMEHHS B MPAKTUYECKUX 3a1a49aXx.

Haxomuts ocu (WM TEHTPBI) CUMMETpUHM (UTYpP, TPUMEHSTH JBIKCHUS
TJIOCKOCTH B MIPOCTEUIINX CITydasix.

[TpuMmeHsTh TONyYEeHHBIE 3HAHUS HA TPAKTUKE — CTPOUTHh MAaTEMaTUYECKUE
MOJIENN JIJIS 33/1a4 PeaIbHOU JKU3HU U TTPOBOJIUTH COOTBETCTBYIOIUE BHIYMCIICHUS
C TPUMEHEHHEM NON00WS M TPUTOHOMETPUYECKUX (PYHKIUN (TOJIB3YSACh, T
HEOOXOAUMO, KATBKYJISITOPOM).



TEMATHUYECKOE INTAHUPOBAHHUE
7 KJIIACC

KosunuyecTBo yacoB DJIeKTPOHHbIE
HaunmenoBaHue pa3ie/ioB H TeM uudpoBbIe
Ne i/n ‘ P KoHTposbHbI [IpakTHyeckue (upp o )
NpOrpamMMal Bcero o0pa3oBaTe/ibHbIE
e paboThbl padoTbI
pecypchl
[Ipocrteiiine reomeTputeckue GUrypol u bubnmoreka [HOK
| UX cBoicTBa. 3MepeHne reoMeTpudecKux 14 https://m.edsoo.ru/7f415e2
BECJIMUHH €
Bubnuoreka IIOK
2 TpeyronsHuku 22 1 https://m.edsoo.ru/7f415e2
e
[TapanmnensHbie npsiMbie, CyMMa YTJIOB Eu6morexa ITOK
3 ’ 14 1 https://m.edsoo.ru/7f415¢2
TPEyroJbHHKa .
Oxpy’kHOCTb U KpyT. ['eomeTpuueckue buGmorexa [JOK
4 by a P 14 1 https://m.edsoo.ru/7f415¢2
MOCTPOCHUS .
Bubnuoreka IIOK
5 [ToBTOpeHue, 0000IIEHUE 3HAHUI 4 | https://m.edsoo.ru/7f415e2
e
OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME 68 4 0




8 KJIACC

KoimnuecTBO 4acoB D/IeKTPOHHbIE
Ne HaumeHoBaHHe pa3jie/ioB H TeM (undpossie)
n/n IPOrpaMMbl Beero KonTpoanunie | IpakTadeckue o0pa3oBare/ibHbIe
padornl paboThl pecypek
Bubnuoreka [JOK
1 YeThIpEXYTOIbHUKH 12 1 https://m.edsoo.ru/7f417el
8
[Tnomans. Haxoxaenue mioiaei bubmmorexa [IOK
2 JIOHAAL. A oA 12 1 https://m.edsoo.ru/7f417el
TPEYTrOJIbHHKOB M MHOT'OYTOJIbHBIX (HIYD. 2
bubnuoreka [JOK
3 Teopema [udaropa u Hauana TPUrOHOMETPHH 10 1 https://m.edsoo.ru/7f417el
8
Teopema Daneca u Teopema o Bubnuoreka [JOK
4 HPONOPLMOHAJILHBIX OTPe3KaX, 110/100HbIe 15 1 https://m.edsoo.ru/7f417el
TpeyroinbHHKU. [lnomany nonodHeIX Guryp 8
Vsl B OKpy:kHOCTH. Bricanssie u Bubnuoreka [JOK
5 olucaHHble YeThipexyrojibHuku. KacarenbHbie 13 1 https://m.edsoo.ru/7f417el
K OKpyxHOCTH. Kacanue okpy:kHOCTeil 8
bubnuoreka [JOK
6 [Toeropenue, 06001eHIHE 3HAHUH 4 1 https://m.edsoo.ru/7f417el
8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 6 0




9 KJIACC

KosnuecTBo yacoB DJIeKTPOHHBIE
Ne n/n HauMmeHoBaHHe pa3e/10B H TeM NPOrPaMMbI (uHgppoBbIe)
p porp Beero KonrTpoasubie | IlpakrHyeckue 06pA30BATEILHBIC
paboThl padoThbl pecypes
Bubnuoreka LHOK
! Beiropet 10 : https://m.edsoo.ru/7f41al2¢
Bubnuoreka LHOK
2 JlekapToBbl KOOPJUHATEL HA IIJIOCKOCTH 9 1 https:/m.edsoo.ru/7f41al2c
3 Tpuronomerpust. TeopeMbl KOCUHYCOB U 18 1 bubnuoreka [JOK
cuHYCOB. PeriieHue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
[IpaBuiibHBIE MHOTOYTOIBHUKH. JlTHHA BuGmorexa LIOK
4 OKPY>XHOCTH U ILIOLIA/b KpyTa. Beruncienue 8 https-//m.edsoo.rw/7f41al2c
o ieH S
. bubmmoreka LHOK
: HBMIKEHILS ILIOCKOCTH ! https://m.edsoo.ru/7f41al2¢
6 IIpeobpazoranue nogobus. Merpuueckue 10 1 bubnuoreka [JOK
COOTHOIIIEHHUS] B OKPYIKHOCTH https://m.edsoo.ru/7f41al2c
7 Iosropenue, 0600LIEHHE, CHCTEMATH3ALUS 6 2 Bubnuoreka LHOK
3HaHUH https://m.edsoo.ru/7f41al2c
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0







IHOYPOYHOE INVTIAHUPOBAHHUE

7 KJIIACC
KoamuyecTBo yacos DJIeKTPOHHbIE
Ne JlaTa uudposbie
Tema ypoka Konrpoubnbie | [Ipakruyecku , bp -~
n/n Bcero u3y4yeHusi | odpaszoBare/ibHbIE
padoTbI e padoTbl

pecypchbl
bubnnorexa IHOK

[Ipocreiilue reoMmeTpudecKue

https://m.edsoo.ru/8866b72

00BEKTHI
4
bubnnorexa IHOK
2 MHOroyrojbHUK, JOMaHas 1 )
https://m.edsoo.ru/8866cbba
3 Ce o 1 Be N . 1 bubnnorexa IHOK
'MEKHBIE U BEPTHKAJILHBIE YIJIbI .
P y https://m.edsoo.ru/8866¢5¢0
bubnnorexa IHOK
4 CMEIKHBIC U BEPTHUKAJILHBIC YIJIbI 1 ,.
https://m.edsoo.ru/8866¢c7be
5 CMEIKHBIC U BEPTHUKAJILHBIC YIJIbI 1
6 CMEIKHBIC U BEPTHUKAJILHBIC YIJIbI 1
7 CMEIKHBIC U BEPTHUKAJILHBIC YIJIbI 1
8 CMEIKHBIC U BEPTHUKAJILHBIC YIJIbI 1
H3mepenue TMHEHHBIX M YTIIOBBIX
9 BEJIMYUH, BEIYUCIIEHHE OTPE3KOB U |
YIJI0B
H3mepenue TMHEHHBIX M YTIIOBBIX
bubnnorexa IHOK
10 BEJINYUH, BBIYUCIICHUE OTPE3KOB U |

YIJIOB

https://m.edsoo.ru/8866¢c3ea

11

H3mepenue TMHEHHBIX M YTIIOBBIX
BEJIMYMH, BEIYUCIIEHUE OTPE3KOB U




YIJIOB

H3mepenue TMHEHHBIX M YTIIOBBIX

12 BEJIMYUH, BEIYUCIIEHHE OTPE3KOB U
YIJI0B
[Tepumetp u miowmans Guryp,
13 COCTABJICHHBIX U3
NPSIMOYT'OJIBHUKOB
[Tepumetp u miowmans Guryp,
14 COCTABJICHHBIX U3
NPSIMOYT'OJIBHUKOB
[lonsTHe 0 paBHBIX TPEYroOJBLHUKAX
bubnnorexa IHOK
15 U MEPBUYHbBIC MPEICTABICHUS O ,.
https://m.edsoo.ru/8866ce80
paBHBIX purypax
16 Tpu npu3Haka paBeHCTBa bubmmorexa [{OK
TPEYrOJILHUKOB https://m.edsoo.ru/8866d 1 fa
17 Tpu npu3Haka paBeHCTBa bubmmorexa [{OK
TPEYroJILHUKOB https://m.edsoo.ru/8866d34e
18 Tpu npu3Haka paBeHCTBa bubmmorexa [{OK
TPEYroJILHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npu3Haka paBeHCTBa
TPEYroJIbLHUKOB
20 Tpu npu3Haka paBeHCTBa
TPEYroJIbLHUKOB
71 Tpu npu3Haka paBeHCTBa bubmmorexa [{OK
TPEYroJILHUKOB https://m.edsoo.ru/8866e88e
2 [Ipusnaku paBeHCcTBa

NPAMOYTOJIBHBIX TPEYTOJIbHUKOB




[Ipusnaku paBeHCcTBa

23
MPSIMOYT'OJIBHBIX TPEYTOJIBHUKOB
CBOHCTBO MEIUAHLI Eub LOK
ubnmnoreka
24 MIPSMOYTOJIBHOTO TPEYTOJIbHUKA, ,.
B . https://m.edsoo.ru/8866e9ec
MPOBEAEHHON K THIIOTEHY3€e
CBOHCTBO MEIUAHLI
25 MIPSMOYTOJIBHOTO TPEYTOJIbHUKA,
MPOBEIEHHOM K TUTIOTEHY3€
2% PaBHoOepenHbIC U bubmmorexa [{OK
PaBHOCTOPOHHUE TPEYTOJbHUKH https://m.edsoo.ru/8866d6fa
[Ipu3naku u cBOlCTBA BHGHHOTeKa HOK
27 https://m.edsoo.ru/8866d88
paBHOOEIPEHHOTO TPEYTrOJIbHUKA 0
[Ipu3naku u cBOlCTBA BHGHHOTeKa HOK
28 https://m.edsoo.ru/8866d88
paBHOOEIPEHHOTO TPEYTrOJIbHUKA 0
29 [Ipu3naku u cBOlCTBA bubmmorexa [{OK
paBHOOEIPEHHOTO TPEYTroJIbHUKA https://m.edsoo.1u/8866e26¢
30 HepagenctBa B reomeTpun
bubmmorexa [{OK
31 HepagenctBa B reomeTpun ,. 1
https://m.edsoo.ru/8866e3a2
32 HepagenctBa B reomeTpun
33 HepagenctBa B reomeTpun
34 [IpsamoyroibHBIN TPEYTOJIBLHUK C bubmmorexa [{OK
yriom B 30° https://m.edsoo.ru/8866eb22
35 [IpsamoyroibHBIN TPEYTOJIBLHUK C
yriiom B 30°
36 Kontposasnas padora 1o teme bubnuorexa [[OK




"TpeyronbHuku"

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

37

[TapannenbHbie npsiMbIe, UX
CBOHCTBA

bubnnorexa [OK
https://m.edsoo.ru/8866ef64

38

[IsaTeiit nocrynar EBknuna

39

Haxpect nexanue,
COOTBETCTBCHHLIC U
OJJHOCTOPOHHHE YTJIBI,
00pa3oBaHHbBIC MPU NIEPECCUCHUU
rapasie/ibHbIX MPSIMBIX CEKYyIIEH

bubnnorexa [OK
https://m.edsoo.ru/8866f086

40

Haxpect nexanue,
COOTBETCTBCHHLIC U
OJJHOCTOPOHHHE YTJIBI,
00pa3oBaHHbBIC MPU NIEPECCUCHUU
rapasie/ibHbIX MPSIMBIX CEKYyIIEH

41

Haxpect nexanue,
COOTBETCTBCHHLIC U
OJJHOCTOPOHHHE YTJIBI,
00pa3oBaHHbBIC MPU NIEPECCUCHUU
rapasie/ibHbIX MPSIMBIX CEKYyIIEH

42

Haxpect nexanue,
COOTBETCTBCHHLIC U
OJJHOCTOPOHHHE YTJIBI,
00pa3oBaHHbBIC MPU NIEPECCUCHUU
rapasie/ibHbIX MPSIMBIX CEKYyIIEH

43

Haxpect nexanue,
COOTBETCTBCHHLIC U
OJJHOCTOPOHHHE YTJIBI,
00pa3oBaHHbBIC MPU NIEPECCUCHUU

bubnnorexa [OK
https://m.edsoo.ru/8866f3b0




rapajijIeIbHBIX MPSAMBIX CEKYIEel

[Ipu3Hak napaunenbHOCTH NMPAMBIX
yepes paBeHCTBO PACCTOSIHUM OT

44
TOYEK OJHOHN MPSAMOM J10 BTOPO
TIPSAMOIA
[Ipu3Hak napaunenbHOCTH NMPAMBIX
45 yepes paBeHCTBO PACCTOSIHUM OT
TOYEK OJHOHN MPSAMOM J10 BTOPO
TIPSAMOIA
bubnnorexa IHOK
46 CymMma yrJioB TpeyrojibHuKa .
Y y pey https://m.eds00.ru/88661630
47 CymMma yrJioB TpeyrojibHuKa bubmmorexa LOK
y y pey https://m.edsoo.ru/886618ba
bubnnorexa IHOK
48 Buemnue yribl TpeyrojibHUKa ,. .
https://m.edsoo.ru/8866faSe
49 Buemnue yribl TpeyrojibHUKa
Kontposasnas padora 1o teme
" bubnuorexa [[OK
50 [TapannenbHbie psiMbIE, CyMMa ,. .
" https://m.edsoo.ru/8866fe6e
YIJIOB TPEYTroJIbHUKA
OKpyKHOCTb, XOP/JIbI U JUAMETP, HUX bnGmoreka HOK
51 s ’ ’ https://m.edsoo.ru/8867080
CBOHCTBa 0
bubmmorexa [{OK
52 KacarenbHas k 0kpyKHOCTH 1 HII_/I rexa I
https://m.edsoo0.ru/88670e9a
53 OKpy’KHOCTb, BIIUCAHHAS B YTOJI
54 OKpy’KHOCTb, BIIUCAHHAS B YTOJI
55 [Tousatue o 'MT, npumenenue B butbanorexa [JOK

jagadax

https://m.edsoo.ru/8867013e




[Tousatue o 'MT, npumenenue B

bubnnorexa IHOK

56 https://m.edso0.ru/8867050
3aavax
8
buccexrpuca u cepeuHHbIN
57 TIEPIICHIUKYJISP KaK
IFEOMETPUYECKUE MECTA TOUEK
58 OKpY’KHOCTb, OIMUCAHHAS OKOJIO bubmmorexa [{OK
TpEYrojibHUKA https://m.edsoo.1u/88670a62
59 OKpYKHOCTb, OIMCAHHAS OKOJIO
TPEyroJbHHKa
60 OKpy’KHOCTb, BIIUCAHHAS B bubmmorexa [{OK
TPEYTrOJILHUK https://m.edsoo.ru/8867103¢
61 OKpY’KHOCTb, BIIUCAHHAS B
TPEYTrOJIbHUK
I . bubnnorexa IHOK
pocTeitiiue 3aga4u Ha _
62 https://m.edsoo.ru/8867118
MOCTPOCHUE 2
. bubnnorexa IHOK
[Ipocreiimue 3anauu Ha ._
63 https://m.edsoo.ru/886712d
MOCTPOCHUE )
Kourtposnbhas pabota 1o teme bubmmorexa [{OK
64 "OKpYy>KHOCTb U KpYT. https://m.edsoo.ru/8867146
['eomerpudeckue nocrtpoeHus" 2
[ToBTOpenue u 0000IIEHHE 3HAHUI bubmmorexa [{OK
65 OCHOBHBIX IIOHATHI U METOJ/I0B https://m.edsoo.ru/886715b
Kypca 7 Kinacca 6
bubnuoreka [{OK
66 Hrorosas kouTposbHas padora nommorexa L

https://m.edsoo.ru/886716ec




[ToBTOpenue u 0000IIEHHE 3HAHUI

67 OCHOBHBIX IIOHATHI U METOJ/I0B |
Kypca 7 kiacca
[ToBTOpenue u 0000IIEHHE 3HAHUI
. bubnnorexa [OK
68 OCHOBHBIX IIOHATHI U METOJ/I0B |

Kypca 7 kiacca

https://m.edsoo.ru/886719bc

OBIIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 08 4 0
8 KJIACC
KoanuecTBO YacoB
New/m Tema ypoka KonTpoibHbIe IpakTHYyeckue Hara DICKTPOHHEIC IHPPOBEIC
Beero H3ydyeHnsi | o0pa3oBaTelibHble pecypchl
padoTnbl padoThI

1 MHOroyrojisHUKU. Beimykiibtii 1 bubnuorteka LI,OK.
MHOIOYTOJIbHUK. YeThIpexXyrojibHUK https://m.edsoo.ru/8867 laf2

2 [Tapamienorpamm, ero NpU3HaKku U CBOICTBA 1 EH&?_HOTEK%. ]_J'OK...
ttps://m.edsoo.ru/88671cal

3 [Tapamienorpamm, ero NpU3HaKku U CBOICTBA 1 BH6“1H0TEK3_ ]_J'OK:.
https://m.edsoo.ru/88671cal
4 | Tpaneuus : E::S:};f?gee?si%x 8672358

5 PaBHOOOKas H MPSIMOYTOJibHAS TPANELIUUA 1 BH6“1H0TEK3_ ]_J'OK:.
https://m.edsoo.ru/8867252¢

6 PaBHOOOKas H MPSIMOYTOJibHAS TPANELIUUA 1 EH&?_HOTEK%. ]_J'OK...
ttps://m.edsoo.ru/88672858

bubnuorexa LJOK
7| MeroayaBoCHI MeAKAHE! : huns:f.-fm.edsi.ru,-‘xxmzb 14

8 YacTHble cliyyau napajuiesiorpaMMoB 1 bubmuoreka [JOK




(psAAMOYTOJIBHUK, POMO, KBAJIpar), UX
IIPU3HAKH U CBOICTBA

https://m.edsoo.ru/88671dea

YacTHble ciiyuau napauiesorpaMMoB

bubmuorexa LIOK

? (anMoymﬂmef’ POMO, KB par), ux https://m.edsoo.ru/88671{20
IIPH3HAKH U CBOHCTBA
o | e coron mpsrorpaon B LOK
pAMOY X, POMD, KBajpat), https://m.edsoo.ru/8867209¢
IIPH3HAKH U CBOHCTBA
1 LleHTpatbHAs CHMMe bubnmoreka LHHIOK
HIpATbHA CHMMeTpHA https:/m.eds00.ru/88672b14
12 KonTponsHas paGora mo teme Bubmuoreka [JOK
«UeThIpEXYrobHHKH» https://m.edsoo.ru/88672¢9a
s | oot mounaet eouerpusers B morea 10K
yPp. THIOWAI> KBAAP https://m.edsoo.ru/886745fe
HPSMOYTIOJIbHUKA
14 @opmyJibl 114 IIOLAJAH TPEYTOJIbHUKA, Bubmuoreka [JOK
napajuiesiorpaMma, Tparenum https://m.edso00.ru/88674860
15 @opmyJibl 114 IIOLAJAH TPEYTOJIbHUKA, Bubmuoreka [JOK
HapajuiesiorpaMma, Tparenum https://m.edsoo.ru/88674a22
16 @opmyJibl 114 IIOLAJAH TPEYTOJIbHUKA, Bubmuoreka [JOK
napajuiesiorpaMma, Tparenum https://m.edsoo.ru/88674a22
17 @opmyJibl 114 IIOLAJAH TPEYTOJIbHUKA, Bubmuoreka [JOK
HapajuiesiorpaMma, Tparenum https://m.eds00.ru/88675288
18 @opmyJibl 114 IIOLAJAH TPEYTOJIbHUKA, Bubmuoreka [JOK
napajuiesiorpaMma, Tparenum https://m.edsoo.ru/8867542¢
19 BelrunciieHue miom@aaen cioxHbIX (pur Babmiorexa IIOK
B YP https://m.edsoo.ru/88674¢78
. bubmuorexa LIOK
20 [lnomanu Guryp ua wierdaroi Gymare https://m.edsoo.ru/8867473¢
21 3aauun ¢ MPaAKTUYECKUM COJepPKaHHEeM Eubmzotexa U'OK.
https://m.eds00.ru/88675558
bubmuorexa LIOK
22 3aauun ¢ MPaAKTUYECKUM COJepPKaHHEeM

https://m.edso0.ru/88675684




Peienne 3ana4d ¢ moMolIsp10 METO1a

bubmuorexa LIOK

23 BCIIOMOTATEILHOM 1101111 https://m.edso00.ru/88674{90
24 KonTponsHas paGora mo teme Bubmuoreka [JOK
«I[lomanby» https://m.edsoo.ru/8867579¢
_ o bubnmoreka LHHIOK
25 | Teopewa [uaropa i e€ npumeHerne https://m.eds00.ru/88675918
_ o bubnmoreka LHHIOK
26 | Teopewa Iudaropa it e€ npivererie https://m.eds00.r/88675918
_ . , Bubmuoreka [JOK
27 Teopema Iugaropa u € npumenerne https://m.edsoo.ru/88675abc
28 Teopema IMTudaropa u e€ npumeHeHue
29 Teopema IMTudaropa u e€ npumeHeHue
OrpezienieHie TPUrOHOMETPUYECKUX
jo | By comororaa sy o Buorera 0K
pey 1P P https://m.edsoo.ru/88675d32
COOTHOILICHUS B HPSAMOYTOJIbHOM
TPEYroJIbHHKE
31 OCHOBHOE TPUIOHOMETPHUECKOE TOXIECTBO Eabmorexa U'OK.
https://m.edsoo.ru/88675f44
32 OCHOBHOE TPUIOHOMETPHUECKOE TOX/IECTBO
33 (OCHOBHOE TPUIOHOMETPHUECKOE TOXIECTBO
34 KoHnrpossHas padora no reme «Teopema Bubmuoreka [JOK
ITudaropa u HavYaIa TPUrOHOMETPHI https://m.edsoo.ru/8al407e8
35 [ponopiuoHalibHbIE OTPE3KH Eubmzotexa U'OK.
https://m.edsoo.ru/88673794
36 [IponopioHaIbHbIE OTPE3KU Eabmorexa U'OK.
https://m.edso00.ru/88673794
37 Teopema Maneca u Teopema o Bubmuoreka [JOK
IPONOPLIMOHANILHBIX OTPE3KaXx https://m.edsoo.ru/8867337a
bubmuorexa LIOK
38 [onobusie TpeyroLHukH https://m.edsoo.ru/88673a78
39 LleHTp Macc B TPEyrojibHUKE Ba6muorexa LIOK

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




40 [Lnowmanu nogodHeIX Guryp
41 [Lnowmanu nogodHeIX Guryp
N bubnmoreka LHHIOK
42 Tpu npusHaka no100us TPEYroJbHUKOB https://m.eds0o.ru/88673bac
43 Tpu npusHaka no100us TPEYroJbHUKOB bubmorexa 10K
prrip s pey https://m.edsoo.ru/88673d52
44 Tpu npusHaka no100us TPEYroJbHUKOB bubmorexa 10K
PP podwIpey https://m.edso0.ru/8867400e
45 Tpu npusHaka n10100Us TPEYroJIbHUKOB
46 Cpeansist TMHUS TPEYTOJIBHUKA bubmorexa 10K
pelt pey https://m.edsoo.ru/88672¢e0c
47 Cpeansist TMHUS TPEYTOJIBHUKA bubmorexa [I0K
pea ey https://m.edsoo.ru/88672138
48 Trare o8 cpe bubmuorexa LIOK
PATICHILA, €€ CPEALA THHI https://m.edso0.ru/88672358
49 Trare o8 cpe bubmuorexa LIOK
PATICLIA, €€ CPEAL JHHI https://m.edso0.ru/88673064
50 [TpumeHeHue noA00Hs IPU peLieHUH
IPAKTHYECKHX 3a/1a4
51 KonTponsHas paGora mo teme Bubmuoreka [JOK
«Ilono6HBIE TPEYTOJIBLHUKH» https://m.edsoo.ru/8867445a
57 B3auMHOe pacnosioxeHue JAByX Bubmuoreka [JOK
OKPYIKHOCTEH, 001111He KacaTelbHbIe https://m.edsoo.ru/8al410a8
_ . bubnmoreka LHHIOK
>3 Kacanne okpyxrocteit https://m.edsoo.ru/8al410a8
54 BrucaHHbIE U HEHTpaNbHbIE YIIIBL, YOI Bubmuoreka [JOK
MEX/Ty KacaTesIbHOM U XOp0# https://m.edsoo.ru/8al415b2
55 BrucaHHbIE U HEHTpaNbHbIE YIIIBL, YOI Bubmuoreka [JOK
MEX/Ty KacaTelIbHOM U XOpI0i https://m.edsoo.ru/8a141940
BrucaHHbIE U HEHTpaNbHbIE YIIIBL, YOI Bubmuoreka [JOK
56 e ar f o i ]
MEX/Ty KacaTesIbHOM U XOp0# https://m.edsoo.ru/8al41b34
57 VYIibl MEXY XOPAAMH U CEKYILIUMU
58 VYIiibl MEeXY XOPAaMHU U CEKYLLIUMU




BnucaHnable U onmHUcaHHBIE

59 YETBIPEXYIOJILHUKY, UX [IPU3HAKH U 1 bubamorexa IOK
PIPEXYTO! ’ P https://m.edsoo.ru/8a140f86
CBOIiCTBa
BrucaHHbIE U OIHCAHHBIE
60 YETBIPEXYIOJILHUKY, UX [IPU3HAKH U 1 bubamorexa IOK
PIPEXYTO) ’ P https://m.edsoo.ru/8a1416d4
CBOIiCTBa
BrucaHHbIE U OIHCAHHBIE
61 YETBIPEXYIOJILHUKY, UX [IPU3HAKH U 1 bubamorexa IOK
PIPEXYTO) ’ P https://m.edsoo.ru/8a1416d4
CBOIiCTBa
[TpuMeHeHMe CBONCTB BIIMCAHHBIX U
62 OIMCAHHBIX YETHIPEXYTOILHUKOB IIPH 1
PELIEHNH IeOMETPUUYECKUX 3a]a4
[TpuMeHeHMe CBONCTB BIIMCAHHBIX U
63 OINUCAHHEIX YeTBIPEXYTOIbHUKOB IIPU 1
PELLIEHNY IeOMETPUUYECKUX 3a]a4
Konrtpo.iibHas pabora no reMe «Yr.ibl B
64 OK ?II)(HOCTII ]?E)nﬂcanﬂblc H OIIHCAHHBIE 1 bubmorexa [I0K
Py ) https://m.edsoo.ru/8al41c88
YeThIPEeXYroJIbHHKH
65 [ToBTOpEHHE OCHOBHBIX ITIOHATHI U METOA0B 1 Bubmuoreka [JOK
Kypcor 7 u 8 kiaccoB, 000011eHHe 3HAHU I https://m.edsoo.ru/8al41dde
66 [ToBTOpEHHE OCHOBHBIX ITIOHATHI U METOA0B 1 Bubmuoreka [JOK
Kkypcos 7 u 8 kiacco, 00001eHHe 3HAHU I https://m.edsoo.ru/8al4lefe
: bubmuorexa LIOK
67 Hrorosast KOHTpOJILHAsI paboTa 1 ,
P p https://m.edsoo.ru/8a142368
6% [ToBTOpEHHE OCHOBHBIX ITIOHATHI U METOA0B 1 Bubmuoreka [JOK

Kkypcos 7 u 8 kiacco, 00001eHHe 3HAHU I

https://m.edsoo.ru/8al1420ac

OBLIEE KOJIHYECTBO YACOB 110
INPOI'PAMME
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9 KJIACC

KoinvecTBO 4acos

Du1eKTpoHHbIE HHPPOBLIE

ara
Ne n/nt Tema ypoka Beero KoHnTpoabHbIe IIpakTHYeckue mﬁl CHUSI odpasoBaTelibHbIe
padoThl padoThI pecypcehbl
1 Omnpejenenue BeKTopos. Guznueckuil u 1 bubnuoreka [JOK
reOMEeTPUYECKHH CMBICI BEKTOPOB https://m.edsoo.ru/8a144960
CrnoskeHue U BBIYUTAHUE BEKTOPOB, bubnuoreka [JOK
2 1 ,.
YMHOXEHHE BEKTOpa HA YHCII0 https://m.edsoo.ru/8al44a8c
3 CrnoskeHue U BBIYUTAHUE BEKTOPOB, 1 bubnuoreka [JOK
YMHOXXEHUE BEKTOpa HA YHCII0 https://m.edsoo.ru/8a144d52
4 CroKeHUe U BBIYUTAHHE BEKTOPOB, 1
YMHOXEHHE BEKTOpPA Ha YHCIIO
5 Pa3znoxeHue BeKTopa 110 ABYM 1
HEKOJUIMHEAPHBIM BEKTOpaM
6 Koopaunarel BekTopa | Bubmorexa HOK
pA P https://m.edsoo.ru/8al44fbe
7 Pelienue 3a1au ¢ noMOILbIH BEKTOPOB | Bubmorexa HOK
anat ¢ B P https://m.edsoo.ru/8al44c3a
8 Pelienue 3a71a4 ¢ NOMOILBK BEKTOPOB | Bubmorexa HOK
aat H P https://m.edsoo.ru/8al1458c4
9 [TpumeHeHUe BEKTOPOB s PEeLeH s 3a/1a4 1
dbuzuku
10 Konrtpoannas padora no reme 1 1 bubnuoreka LIOK
«BekTopbi» https://m.edsoo.ru/8a145b08
1 JlexapToBbl KOOPIMHATHL TOYEK Ha 1
IJIOCKOCTH
12 VpaBHeHHE OKPYKHOCTH | Bubmorexa HOK
P Py ' https://m.edsoo.ru/8a14635a
. bubnuoreka LHOK
13 VpasHeHue npsamMoi | . N
https://m.edsoo.ru/8a145c48
14 YpaBHeHue npsmoit 1
15 KoopauHatel TOUeK nepeceueHusl 1 bubnuoreka [JOK




OKPY>KHOCTH U [PSIMOiL

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

MeToja KOOpAUHAT IPH PELLIEHUH

16 FEOMETPHYECKUX 3a/1a4, IPaKTHUECKUX
3aja4
MeToja KOOpAUHAT IPH PELLIEHUH
17 FEOMETPHYECKUX 3a/1a4, IPaKTHUECKUX
3aja4
MeToja KOOpAUHAT IPH PELLIEHUH
18 FEOMETPHYECKUX 3a/1a4, IPaKTHUECKUX
3aja4
19| lexhpronms xoopmmat Samoneea LIOK
p pA https://m.edsoo.ru/8al46e0e
IIOCKOCTH»
20 OmnpejesieHue TPUTOHOMETPHYECKHX bubnuoreka [JOK
dyuaxuuii yrios ot 0° 1o 180° https://m.edsoo.ru/8a1424bc
21 DopMyJIbl IPUBEICHMUS]
22 YrnoBoit ko3 dbutpeHT npsimoi
23 Teopema o I1011a1 TPEYTOJILHUKA
L bubimoreka LIOK
24 Teopema cunycos https://m.edsoo.ru/8al42e8a
25 Teopema cunycos
bubnuoreka LHOK
26 Teopena kociiycon https://m.edsoo.ru/8al14336¢
bubnuoreka LHOK
27 Teopema kocitycos https://m.edsoo.ru/8al42dSe
[pakTuyeckoe MpUMEHEHHE TEOPEM bubnuoreka [JOK
28 o 1c
CHHYCOB M KOCUHYCOB https://m.edsoo.ru/8al42c3c
29 PelieHue TpeyronbHUKOB bubmuorexa IIOK
pey https://m.edsoo.ru/8al42ac0
30 PelieHue TpeyroibHHUKOB Bubmorexa HOK
pey https://m.edsoo.ru/8al42ac0
31 Pewienue TpeyroibHUKOB Bubmorexa HOK

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




bubnuoreka LHOK

32 Peuenne TpeyrosbHiKoB https://m.edsoo.ru/8al42ac0
13 Haxoxaenue JIMH CTOPOH U BEIIUYKHH YITIOB bubnuoreka [JOK
TPEYroJbHUKOB https://m.edsoo.ru/8a1430b0
34 CkalisipHOe IPOHU3BeICHHE BEKTOPOB, €ro bubnuoreka [JOK
[IPUMEHEHHE I HAXOXK/IEHHS [UIUH U YTJIOB https://m.edsoo.ru/8al14539¢
35 CkalisipHOe IPOHU3BeICHHE BEKTOPOB, €ro bubnuoreka [JOK
[IPUMEHEHHE JII1 HAXOK/IEHHs! [UIMH U YTJIOB https://m.edsoo.ru/8al14550¢
36 CkassipHOe IPOU3BEICHUE BEKTOPOB, €ro
HPUMEHEHHE /151 HAXOKICHUS JUTHH H YIJIOB
37 KontpoasHas padora no reme «Perrenue bubnuoreka [JOK
TPEeYroJibHHKOBY https://m.edsoo.ru/8al14392a
38 [paBuiibHBIE MHOIOYTOJIBHUKH, bubnuoreka [JOK
BBIUMCIICHUE HX 3JIEMEHTOB https://m.edsoo.ru/8al46fda
bubnuoreka [JOK
39 Hucno m. JlmuHa OkpyKHOCTH htt s:;"’fm.edr';(])_}).rufxa 1472¢8
. bubimoreka LIOK
40 Hucio . Jlunta okpykHoCTH https://m.edsoo.ru/8al4714c
41 JUTiHA yTH OKPYKHOCTH
42 Pajuannas Mmepa yria Bubmorexa HOK
A pay https://m.edsoo.ru/8a14714¢
bubnuoreka LHOK
43 [lnowazs Kpyra, CeKTopa, CerMenTa https://m.edsoo.ru/8a147426
bubnuoreka LHOK
44 [Inoutaae Kpyra, ceKTopa, CerMeHTa httos:/m.edsoo.ru/8a147750
bubnuoreka LHOK
45 [lnowazs Kpyra, CeKTopa, CerMenTa https://m.edsoo.ru/8a147750
46 [loHdTHE O NBUIKEHHH [IOCKOCTH bubmmorexa [OK
' https://m.edsoo.ru/8al147¢82
. bubnuoreka LHOK
47 HapasiebHbii nepenoc, nosopor https://m.edsoo.ru/8a147f16
48 [TapannensHelii epeHoc, NOBOPOT Bubmorexa HOK

https://m.edsoo.ru/8al47f16




49

[lapasnienbHblii IEpeHOC, IOBOPOT

50 [lapasnienbHblii IEpeHOC, IOBOPOT
51 IpuMeHeHUe JBUKEHHUN NPH PellieHUH bubnuoreka [JOK
3aja4 https://m.edsoo.ru/8al480e2
KonrpoasHasn padora no reMam
52 "IIpaBUJibHbIE MHOTOYTOJILHUKH.
Okpy:kHOCTB. /IBHKEHHSI IIOCKOCTH"
bubnuoreka LHOK
53 Ioustue o npeodpazoBaHuu 1Mo 00us ,
peobp A https://m.edsoo.ru/8al43ab0
54 COOTBETCTBEHHBIE YIEMEHTBI I0100HbIX bubnuoreka LHOK
dburyp https://m.edsoo.ru/8al43ded
55 CoOTBETCTBEHHBIE 3JIEMEHTHI 110100HBIX
uryp
Teopema o pou3BeIeHUH OTPE3KOB XO
56 TEO pema oI pouaae ﬂeum«l oT pe31<03 . Bubmorexa HOK
p P A p . https://m.edsoo.ru/8a14406e
CEeKyLMX, TEOpEMa O KBaJpaTe KacareJbHON
Teopema o pou3BeIeHUH OTPE3KOB XO
57 TEO pema oI pouaae ﬂeum«l oT pe31<03 . Bubmorexa HOK
p P A p . https://m.edsoo.ru/8al441a4
CEeKyLMX, TEOpEMa O KBaJpaTe KacareJbHON
Teopema o pou3BeieHHH OTPE3KOB XOP/,
58 TEO pema oI pouaae ﬂeum«l oT pe31<03 > Bubmorexa HOK
p P A p . https://m.edsoo.ru/8al442da
CEeKyLMX, TEOpEMa O KBaJpaTe KacareJbHON
59 IIpuMeHeHuHe TeopeM B pellieHun bubnuoreka [JOK
reoMeTPUYeCKHX 3a/1ay https://m.edsoo.ru/8a143f06
60 IIpuMeHeHuHe TeopeM B pellieHun bubnuoreka [JOK
reoMeTpUYeCcKHX 3a1ay https://m.edsoo.ru/8al443fc
61 IIpuMeHeHuHe TeopeM B pellieHun bubnuoreka [JOK
reoMeTPUYeCKHX 3a/1ay https://m.edsoo.ru/8a144578
Konrpoasnasn padora no reme
«IIpeoGpa3zoBanue moaoousl. bubnuoreka [JOK
62 ,.
MeTpuuyeckHe COOTHOUICHHS B https://m.edsoo.ru/8al1447a8
OKPYKHOCTH»
63 Iosropenue, 0600LIEHNE, CHCTEMATH3ALUS bubnuoreka LHOK

3HaHU. U3MepeHue reoMeTpHueCKuX

https://m.edsoo.ru/8al148524




BeJIW4MH. TpeyrojbHUKH

[Toeropenue, 00001IEeHHE, CUCTEMATU3ALINS
64 3Hanuil. [lapaiiensHbie 1
HEPIEH UK YIISIPHBIE [TPSMbIE

bubnuoreka LHOK
https://m.edsoo.ru/8a148650

[Toeropenue, 00001IEeHHE, CUCTEMATU3ALINS
3HaHUH. OKPYAKHOCTb U KPYT.
'eomeTpuueckue NOCTpOEHUs. YIJIbL B
OKPY?KHOCTH

65

Iosropenue, 0600LIEHNE, CHCTEMATH3ALUS
66 3HaHuil. BrincaHnHble W OIHCAHHbBIE
OKPYKHOCTH MHOT'OYTOJIbHUKOB

67 Hrorosast KOHTpOJILHAsI padoTa 1 }Etl:gﬂ??’:eel{di(];})(:ﬂljf%éal48920
63 [ToBTOpenue, 0000LIEHUE, CHCTEMATH3ALMS 1
3HAHMH
OBLIEE KOJIMYECTBO YACOB IO 68
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOU ITIPOI'PAMMBI

7 KIIACC

Kon
NPOBEPSIEMOr0
pe3yibTara

I[IpoBepsiemble npeMeTHBbIE Pe3yJbTaThl 0CBOEHHSI OCHOBHOI
o0pa3oBaTeIbHOM IIPOrpaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

6

["'eomeTpus

6.1

Pacno3naBath M3y4eHHbIE reOMETpUYECKHE (PUTypbI, ONMPEAEIsTh UX
B3aUMHOE pACMOJIOKEHUE, H300pakaTh TeOMETpUYECKHE (DUTyphI,
BBIIMOJIHATh YEPTEIKU [0 YCIOBHIO 3aj1aud. M3mepsrs uHelHbIE U
YIJIOBbIE BEIMYMHBI. Pemiars 3a1a4u Ha BHIYUCIICHUE JJIMH OTPE3KOB U

BCIIMYHH YITIOB

6.2

Henats rpy0y10 OLEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYHMH NPEIMETOB B
peaJibHOM JKW3HM, pa3MEpPOB TMPUPOJAHBIX 00beKTOB. Paznuuath

pa3mMepsbl 3TUX OOBEKTOB IO MOPSAAKY BETUYUHBI

6.3

CTpouTh UepTeKH K TEOMETPUUYECKUM 3aja4yamM

6.4

[Tonb30BaThCs MpU3HAKAMU PABEHCTBA TPEYTOJILHUKOB, UCIIOIBL30BAThH
NPU3HAKH U CBOMCTBA PaBHOOEAPEHHBIX TPEYIOJILHUKOB IIPHU PELICHUU

3a1a4

6.5

HpOBO,ElPITb JTOTHYECKHC pacCyKaOCHHUA C HCIIOJAB30BaHHCM

rEOMETPUUECKUX TEOPEM

6.6

[Tonb3oBaThCs NpU3HAKaMu paBeHCTBa IPAMOYTOJIBHBIX
TPEYrOJIbHUKOB, CBOMCTBOM ME[MaHbI, NPOBEAEHHOM K TUIIOTEHY3e

IPSIMOYTOJILHOTO TPEYrOJIbHUKA, B PEIIEHUH F€OMETPUUYECKUX 3a/1a4

6.7

Onpenenars napawieNbHOCTh MPSMBIX € MOMOIIBIO YITIOB, KOTOPbIE
oOpa3yer ¢ HUMHU cekymias. Onpenensars NapaiielbHOCTh MPSIMBIX C
MOMOIIbI0 PABEHCTBA PACCTOSHUN OT TOYEK OHOM MPIAMOM 10 TOYEK

JIPYTOH MpAMOi

6.8

Peiats 3aa4un Ha KjieT4yaToil Oymare

6.9

HpOBOIlI/ITb BBIYHCICHHA M HaXOJHTb YHCIOBBIC H GYICBCHH]:IC
3HA4YCHHA YIIIOB B TICOMCTPHYCCKHX 3adadaX C HMCIOJIb30BaHHUCM

CYMMBI YTJIOB TPEYrOJIbHUKOB M MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB,




0o0pa30BaHHBIX TPHU [EPECEYEHHHU JBYX MapaJUICIbHBIX IPSAMBIX

cekyiei. Pemarh npakTuyeckue 3a/1a4d Ha HaXO0K/IEHUE YTJI0B

B.Tla,IICTb IMOHATHEM Fr€OMETPHUUCCKOTO MEcCTa TOYECK. Vmets

6.10 OnpeeniaTh OMCCEKTPUCY yIjla M CEPEeIMHHBIM MEPHEHIUKYISIp K
OTPE3KY KaK reOMETPHYECKUE MECTa TOUEK
dopmynupoBaTh OMpPENENICHUST OKPYKHOCTH M KPYra, XOpAbl H
6.11 JIUaMETpa OKPYKHOCTH, TIOJIb30BaTbCd MX CBOHCTBAMHU. YMETh
NPUMEHSITh ITU CBONCTBA MPU PELICHUH 3a/1a4
Bnajers mnoHsSTHEM OMMCAHHOW OKOJIO TPEYrOJbHUKA OKPYIKHOCTH,
yMeThb Haxoauth e€ 1eHTp. [lonb3oBaThbes (akTamMu O TOM, HTO
6.12 OMCCEKTPUCHI YIJIOB TPEYTOJbHUKA MEPECEKAOTCS B OJHOM TOYKE, U O
TOM, YTO CEPEJUHHbIC MEePHEHAUKYISPbHI K CTOPOHAM TPEYTrOJIbHUKA
MEPECEKAIOTCS B OJJHOM TOUKE
Bnajers mnoHsTHEM KacaTeNbHON K OKPYXKHOCTH, I10JIb30BAThCS
6.13 TEOPEMOH O TEPHEHIUKYJSIPHOCTH  KacaTeJNbHOW W pajuyca,
NPOBEAEHHOTO K TOYKE KaCaHUsl
6.14 [Tons3oBaThCsi MPOCTEHHIMMU TFEOMETPUYECKHMMH HEPABEHCTBAMH,
- MNOHUMATh UX MPAKTUYECKUH CMBICII
615 [IpoBOAUTE OCHOBHBIE T'€OMETPUYECKHUE MOCTPOCHUS C TOMOIIBIO
- LUPKYJIS U JTMHEHKH
8 KJIACC
Kon "
[IpoBepsiemble npeMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
NpOBEPsSIeMOro .
o0pa3oBaTeIbHOM IIPOrpaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus
pe3yibTara
6 ["'eomeTpus
61 Pacno3HaBath OCHOBHBIE BUJbI YETHIPEXYTOJIBHUKOB, UX AJIEMEHTHI,
' M0JIL30BATLCS MX CBOMCTBAMM TP PELICHUHU FEOMETPUYECKUX 3a7a4
62 [IpumeHsiTE CBOMCTBA TOYKM IIepECevEeHUss MEIUaH TPEyrojibHUKA
' (eHTpa Macc) B pelieHuH 3a/1a4
6.3 Bnaners mnoHATHEM CpeaHEW JIMHUM TPEYTrOJbHUKA W TPaneluH,

NPUMEHSATHL MX CBOWCTBA MPU PEUIEHUH TE€OMETPUYECKUX 3ajad.

[Tonb3oBaThea TeopeMoit Majeca U TEOPEMOM O MPOMOPIIMOHAIBHBIX




OTPE3Kax, MPUMCHATL UX A1 PCHICHUA MIPAKTHYCCKHX 3a1a4

6.4

[Ipumensite  npusHaku 1moao0Ust  TPEYroJbHUKOB B PELICHUU

FrCOMCTPHUCCKHX 3a1a4

6.5

[Tonw3zoBaTthea Teopemoii Tudaropa nist pemeHus reoMeTpudecKux 1
npaktudeckux  3anad.  CTpouTh  MareMaTH4ecKyl MOJielb B
NPAKTUYECKUX 33J]a4aX, CaMOCTOSITENILHO JeNaTh YepTék U HAXOIUTh

COOTBCTCTBYIOLIHE AJIIHHbBI

6.6

Bnagets noHATHSIMM CHHYCA, KOCMHYCa M TaHI€HCa OCTPOro yria
OpsIMOYTONIbHOrO TpeyroinbHuka. [lons3oBarbest ITUMM NOHSTHUSMU

715 pCHICHHUA MPAKTHYCCKHUX 3a1a4

6.7

Bbruncnsars (pa3inuyHbIME  CIIOCOOAMHU) IUIONIA[L TPEYTrOJbHUKA W
IUTOIIAIM  MHOTOYTOJIbHBIX (uryp (mnojab3ysich, riae HE0OX0IUMO,
KanbKyJssTopoM). [IpumMeHsITE MoJyuyeHHbIE YMEHUSI B MPAKTUYECKUX

3a/a49ax

6.8

BnaneTs NOHATUSMU BIIMCAHHOTO U LIEHTPAIILHOTO YIJIa, UCIONIL30BATh
TEOPEeMbl O BIIMCAHHBIX Yrilax, Yrjiax MEXJy XOpAamH (CeKylLIMMH) U
yriie MEXKIy KacaTeJbHOW M XOpJOil NMPU pEelIeHHUH I'e€OMETPUYECKUX

3a1a4

6.9

B.Tla)]CTb INOHATHEM OIIMCAHHOI'O qe’TblpéXYI‘O.leHIdKa, MPUMCHATD

CBOMCTBA OMUCAHHOT'O YETHLIPEXYTOIBLHUKA IPU PELICHUH 3a/1a4

6.10

[IpumensiTe  monydeHHbIE 3HAHUS HA [PAKTUKE —  CTPOUTH
MaTEeMaTUYECKUE MOJIENIN JUIS 3a/1ad PeajbHOM KU3HU U IPOBOJUTH
COOTBETCTBYIOIIME BBIYUCIEHUS C [PUMEHEHHEM Mojodus u

TPUTOHOMETPUH (TIOJIB3YACH, /1€ HEOOX0AUMO, KAJILKYJIATOPOM)

9 KUJIACC

Kon
NPOBEPSIEMOr0
pe3yibTara

I[IpoBepsiemble npeMeTHBbIE Pe3yJbTaThl 0CBOEHHSI OCHOBHOI
o0pa3oBaTeIbHOM IIPOrpaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

6

["'eomeTpus

6.1

3HaTh TpUrOHOMETpUYEcKHe (YHKUHUU OCTPBIX YIJIOB, HAXOJIUTh C MX
[OMOILBI0 PA3JIUYHBIE AJIEMEHTH IPSIMOYTOJIBHOIO TPEyroibHUKA

(«pemieHre  TPSIMOYTOJIBHBIX — TPEYTroJbHUKOBY»). Haxomuts (¢




MOMOUIBIO KaNbKYJISTOPA) AJIHUHBI U YIUIBI U1 HETaOIMYHbBIX 3HAYEHUH

6.2

[Tonb3oBaThCs dhopmynamu IIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPHUECKUM TOKJIECTBOM JJIi HAXOXKJICHHUS COOTHOIICHHUH

MCKAY TPUTOHOMCTPHUYCCKHMH BCIIHYHHAMHA

6.3

Hcnonb3oBaTh TEOPEMbI CHHYCOB U KOCHHYCOB JJIi HaxOKIEHUS
PA3IMYHBIX JJIEMEHTOB TPEYTroJbHUKA («PEIIEHUE TPEYTrOJILHUKOBY),

[IPUMEHATH UX NP PELICHUU FEOMETPUYECKUX 3a/1a4

6.4

Bnaners noustusiMu mpeoOpa3oBaHUs IM0100MSA, COOTBETCTBEHHBIX
JIeMEHTOB TNOA00HBIX Guryp. [lonab3oBaThes CBoOMCTBaMHM M0100Us
NPOU3BOJILHBIX (PUTYp, YMETh BBIYUCIIATH JUIMHBI U HAXOAUTH YIJIbI Y
noao0HbIX (uryp. IlpuMeHsTs CBOWCTBA M0JI00MA B IMPAKTUHYECKUX
3aja4ax. YMETb NPUBOAUTH IPUMEPbI MOA0OHBIX (duUryp B

OKpY3KaloLleM MUpe

6.5

[Tonbp3oBaThCsi TEOpEeMaMu O MPOU3BEACHHU OTPE3KOB XOpa, O

NPOU3BEACHUYN OTPE3KOB CEKYIIUX, O KBa/IpaTe KacaTeabHOM

6.6

[Tonb3oBaTbCss BEKTOpaMH, IOHMMATh MX T'E€OMETPUYECKH U
(u3MYeCKUl CMBICI, NMPUMEHSTh UX B PELIEHUU TFE€OMETPUYECKUX U
¢usnueckux 3anay. [IpumensaTs ckansipHoe NpoOU3BEIEHUE BEKTOPOB

IJ15 HAXOXKOCHHSA OJIHH U YITIOB

6.7

ITonn3oBaThCs METOJ0M KOOPAHHAT Ha IJIOCKOCTH, IIPHUMCHATL €0 B

PCLIICHHH M'COMCTPHYCCKHUX H MPAKTUHYCCKHX 3a1a4

6.8

Bnagets MNOHATUAMM  NPABWIBHOTO  MHOTOYI'OJBHHUKA, JUTUHBI
OKPYXKHOCTH, JUIMHBI JIYyI'M OKPYKHOCTH M PaJUAHHONW MEphl YIJa,
YMETh BBIMUCIATH IUIOWAAL Kpyra u ero uacredl. [Ipumenars

IMOJIYYCHHBIC YMCHHA B IIPAKTUYCCKHUX 3ada4ax

6.9

HaxoauTte ocu win HEHTPbI CUMMETPUH (DUTYP, IPUMEHSTH JBHKEHUS

IUIOCKOCTHU B NMPOCTEHIIUX CIy4asx

6.10

[lpumeHsTs MONy4YEeHHbIE 3HAHWUS HA [PAKTUKE — CTPOUTH
MAaTeMAaTHYECKUE MOJEIN Ui 33/1a4 PeasibHOM JKM3HM U IPOBOAUTH
COOTBETCTBYIOLIME BBIYMCICHUS C HPUMEHEHUEM Moaolusi u
TPUTOHOMETPUYECKMX  (PYHKIMHA (MOJB3YsICh, Ta€ HEO0OX0IUMO,

KaJIbKYJISITOPOM)




IMMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KJIACC
Kon [TpoBepsieMblii 2J1eMeHT COIepPKAHUS
6 ['eomeTpus
Hauansubie nonsitus reomerpun. Touka, npsamasi, oTpe3ok, jay4d. Yroa. Buabt
6.1 yriioB. BeprukanbHble M CMeXHBIE yIubl. buccekrtpuca yria. Jlomanas,
MHOTOyrojibHuK. [lapamienbHOCTh ¥ NepHEHIUKYIISIPHOCTD MPSMBIX
62 CummMmerpuunble ¢urypbsl. OCHOBHBIE CBOWCTBAa OCEBOM CHUMMETPHH.
' [Tpumepsl cUMMETPUM B OKPYIKAIOLIEM MUPE
63 OCHOBHBIE TMOCTPOEHUSI C MOMOIIBI IUPKYJS W JHUHEHKH. TpeyroiabHUK.
' Bricora, Meuana, Ouccekrpuca, uX CBOMCTBA
6.4 PaBHOOepeHHBIE ¥ PAaBHOCTOPOHHMH  TPeyrosibHUKW. HepaBeHCTBO
' TPEeYrojbHUKA
65 CpoiicTBAa W MNOPU3HAKA PaBHOOEAPEHHOTO TpeyrojbHuka. [IpusHaku
' paBeHCTBA TPEYrOJILHUKOB
66 CBoilicTBa U NMPU3HAKHU MApAIUIE/IbHBIX NPsMbIX. CyMMa yIJOB TPEYroJibHUKA.
' BHemnue yrisl TpeyrojibHUKa
[IpamoyronbHubiii  TpeyrosibHUK. CBOMCTBO MEIMAHBI  IMPSMOYTOJILHOTO
67 TPeyroibHUKa, NpoBeaéHHOM K runorenyse. Ilpusznaku paBeHcTBa
' HPSIMOYTOJIBHBIX TPEYTOJILHUKOB. [IpsMOYroJibHBIi TPEyroiibHUK C YITIOM B
30°
HepaBeHctBa B reomMeTpum: HEpaBEHCTBO TPEYrOJbHHKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopeMa o0 OojblieM yrjie W OojblIed CTOPOHE
TpeyrojbHuka. [leprieHauKkynsp u HakIOHHAS
69 ['eomeTpuyeckoe Mecto TOuYeK. buccektpuca yria W cepeAMHHBIN
' HEPIECHINKYIISP K OTPE3KY KaK FeOMETPHUECKHE MECTa TOUEK
OkpyKHOCTb M KpYyr, XOplla Hu JuaMerp, HuX CcBoucTBa. B3aumHoe
6.10 pacrosyioKeHue OKpY)KHOCTH U npsimoil. KacarenbHas u  cekymas K
OKPYKHOCTH
6.11 OKpy’>KHOCTb, BIUCAHHAs B yroj. BrnucaHHas M oOnucaHHas OKPYKHOCTH




TpeyrojibHUKa

8 KJIACC
Kon [TpoBepsieMblii 2J1eMeHT COAepPKAHUS

6 ['eomeTpus

6.1 Yerbipéxyronsuuku. [TapamnenorpamMm, ero npu3Haku U CBOHCTBA

6.2 [IpsamoyronbHuk, poM0O, KBaapar, MX NPU3HAKUA U CBOICTBA

63 Tpaneuusi, paBHoOOKas Tparieiusi, €€ cBoicTBa U npu3Haku. IIpsmoyronbHas
' Tpaneuus

64 Meron yasoenuss menuanbl. [lentpansHas cummerpud. Teopema daneca u
' TeopeMa O MPONOPLHOHAIBHBIX OTPE3KaxX

6.5 CpenHue JIMHUK TPEYrojbHUKA U Tpanenuu. LlenTp macc TpeyroibHuka

66 [Tomobue TtpeyronbHukoB, kod(pbuurent nomodus. I[lpusznaku nogo0uUs
' TpeyrojabHUKOB. [IpuMenenune nogo0us npu peleHun NpakTUYecKuX 3a1a4
67 dopmynel  Ans  IWIOMIAAM  TPEYrojbHHUKA, Mapajuiesiorpamma, pomba u
' Tpaneuuu

63 CaoiictBa 1uiomaae reomerpuueckux duryp. OTHOLIEHUE TUIOMIAACH
' 1nog00HbIX HUryp

69 Bbruucnenue miomazeil TpeyroJibHUKOB M1 MHOTOYTOJIbHUKOB Ha KJIETYATOM
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu perenun
' NPaKTHYECKUX 3aja4

CuHyC, KOCHHYC, TAHI€HC OCTPOrO yIja MPSMOYIOJbLHOTO TPEYroJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOMKIECTBO. | pUTOHOMETPUYECKHE
(byukuuu yrios B 30°, 45° u 60°

6.1n BnucanHbie ¥ LEHTpaJbHBIE YTIJIbI, YrOJl MEXKAY KacaTeJbHOM U XOPIOH.
' VYrasl Mex1y XOpJlaMu U CEKYILIUMU

6.13 BnucanHbie U ONUCaHHBIE YETBIPEXYTOJILHUKA

6.14 B3aumuoe pacnonokeHue IBYX OKpyxkHOcTed. Kacanue oxpyKHOCTE.

OO01ue KacaTeabHbIC K IBYM OKPYKHOCTSAM

9 KUJIACC




Kon

[IpoBepsieMblii 2J1eMeHT CO/IepPsKAHUS

6 ["'eomeTpus
61 Cunyc, kocunyc, TanreHc yrioB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUUECKOE
- TOXKIeCTBO. DOpMYJIbI IPUBEACHUS
Pemienue tpeyronbHukoB. TeopeMa KOCMHYCOB M TeopeMa CUHYCOB. Pemenue
6.2 NPAaKTUYECKUX 3a/la4 C HCIHOJIb30BAHUEM TEOPEMbl KOCHHYCOB M TEOPEMBI
CUHYCOB
6.3 [TpeobOpazoBanue nogodus. [logodue cOOTBETCTBEHHBIX IJIEMEHTOB
64 Teopema o npousBeieHUN OTPE3KOB XOP/1, TEOPEMbI O IIPOU3BEJACHUN OTPE3KOB
- CEKYILUX, TEOpEMa 0 KBaJipaTe KacaTeIbHOM
Bexrop, umHa  (MOMYJIb) BEKTOpA, COHAIPaBJICHHBIE BEKTOPBI,
65 HOPOTHBOIOJIONKHO  HANPABICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,
- PaBEHCTBO BEKTOPOB, OIEpaluu Haj BekTopamu.Pa3noxeHue BekTopa 1o JAByM
HEKOJUJTMHEAPHBIM BEKTOpaM
66 Koopaunarel Bektopa. CKansipHOE MPOM3BEACHUE BEKTOPOB, MPUMEHEHHUE IS
- HAXOXKIEHUS JIJIUH U YIIIOB
JlekapToBbI KOOPJAWHATHI HA IUIOCKOCTH. YPAaBHEHHUS MPAMOU U OKPYKHOCTH B
6.7 KOOpAMHATAX, MEPECECYEHUE OKPYIKHOCTEH M NpsiMbIX. MeTo KOOpMHAT U €ro
NpPUMEHEHHE
6.8 [IpaBusIbHBIE MHOTOYTOJIbBHUKH
69 Jlnuna okpyxkHocTH. ['pagycHas U pajinaHHasi Mepa yria, BeIYUCICHHUE [UIMH IyT
- OKpYKHOCTEM
6.10 [Tnomane kpyra, ceKTopa, CerMeHTa
611 JIBWKEHUS TJIOCKOCTM M BHYTPEHHUE CHUMMETPUU (Guryp (dJIeMeHTapHbIe

npeacrasnenus ). [lapamiensusiit nepenoc. [Tosopor




IMPOBEPSAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
IMNPOI'PAMMBI OCHOBHOTI'O OBHIEI'O OBPA3OBAHUA

Kon
NpOBEPsSIeMOro
TpedoBaHus

[IpoBepsiemble TPeHOBAHUS K NPEIMETHLIM pPe3y/bTaTaM
0CBOEHHsI OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOTI'0
o0mero odopazosanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHSATHSMHU: MHOXKECTBO, IOJIMHOXKECTBO,
onepalvu HaJ MHOXKECTBAMM;, YMEHHUE OINEPUPOBATH MMOHSTUSMHU:
rpad, cBs3HbIA rpad, AEpeBO, LUK, MPUMEHATH WX IPU PEUICHUU
3a/1a4; YMEHHUE UCIOJIb30BaTh rpaduyeckoe mpecTaBIeHue MHOKECTB
JUIsE OITUCAHMSI PEaIbHBIX MPOLIECCOB U SIBJICHHM, MPHU PElICHUH 3a/1a4

U3 IPYrux y4eOHBIX MPEeIMETOB

VMeHue onepupoBaTh NMOHATHUSAMU: ONpEENIeHUE, aKCHuoMa, Teopema,
JI0KA3aTeIbCTBO; YMEHUE paclno3HaBaThb UCTUHHBIE M JIOKHBIE
BBICKA3bIBAHUS, MPUBOAUTL HPUMEPLI U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHHUA U OTPHLAHHA BLICKA3bIBAHHUH

YMeHue onepupoBaTh MOHSTUSMHU: HATYPaJbHOE YHUCIO, HPOCTOE M
COCTABHOE YHCJIO, JEJIMMOCTh HATYPAlbHBIX YHCEN, I[PU3HAKU
JEJIMMOCTH, 1IeJI0€ YHMCIIO0, MOIYJb 4YHcia, OObIKHOBEHHas Jpo0b M
necsTudHas JpoOb, CTAHJAPTHBIM BUJ YUCIIA, PALMOHAIBLHOE YHUCIIO,
UPPALMOHATIBHOE YHUCI0, apU(DPMETHYECKUN KBAJIpaTHBIA KOPEHb;
YMEHHE  BBINOJHATH  JEHCTBUSL C  YHCIAMH, CpPaBHUBATh U
YOOPSA0YMBATh YMCIA, [PEACTABISATh 4YHCIA HA KOOPIAMHATHOM

OpsIMOi, OKPYIJIATh 4YMCIA; yYMEHHE JIeJlaTh MNPUKUAKY U OLEHKY

pe3ynbTaTa BHIYUCICHUH

YMeHue onepupoBaTh MOHATHSAMM: CTEHEHb C LEIBIM IOKA3aTeleM,
apuMETHYECKUI KBaJIpaTHbIA KOPEHb, MHOTIO4YIEH, ajreOpanyeckas
Jpo0b, TOMKIECTBO; 3HAKOMCTBO C KOPHEM HATYpPaJbHOU CTEMEeHU
Oosbllie €IMHHUIBI, YMEHHE BBIIOJIHATL pacuérel Mo (Gopmynam,
npeoOpa3oBaHusl 1LENbIX, JPOOHO-PAIMOHATBHBIX BBIPAKECHUN U
BBIPAKEHHUI C KOPHSIMH, PA3JIOKEHUE MHOTOY/ICHA HA MHOMKUTEIH, B
TOM 4YHCJIE C UCHOJb30BaHUEM (OpMYJ pa3HOCTH KBAJpPaToB WU

KBaJpara CyMMBbI U Pa3HOCTH




YMeHue onepupoBath MOHATUSIMU: YHUCIOBOE PABEHCTBO, YPABHEHHE C
OJIHOM TMEPEeMEHHOW, YHCJIOBOE HEPABEHCTBO, HEPABEHCTBO C
NEPEMEHHOM; YMEHUE pellaTh JMHEHHbIE M KBAJPaTHbIC YPaBHEHMUS,
JIpOOHO-pAlIMOHANIBHBIE YPABHEHHUS C OJIHOH MEPEMEHHOH, CHUCTEMbI
JIBYX JIMHEHHBIX YPaBHEHUWH, JIMHCHHbIE HEPABEHCTBA U MX CHCTEMBI,
KBaJpaTHble M JAPOOHO-pAllMOHAJILHBIE HEPABEHCTBA C  OJIHOM
NEPEMEHHOM, B TOM YHCIIE NPU PEIICHUHU 3a/1a4 U3 JPYTUX MPEAMETOB
M [PaKTHYECKUX 3a/lay; YMEHHE UCHOJb30BaTh KOOPIUHATHYIO
OpSIMYK0 U KOOPJAMHATHYIO IUIOCKOCTh JJisi M300pa)KeHus pelieHui

YpaBHEHUN, HEPABEHCTB U CUCTEM

YmMenue onepupoBath MOHATUSAMU: (PYHKIUA, rpaduk GyHKIHUU, HYIU
byHKIMH, POMEKYTKH 3HAKOIOCTOSHCTRA, POMEKYTKH
BO3pacTaHusi, yObIBaHMs, HauOOIIbLIEE M HAUMEHBIIEE 3HAYCHHUS
byHKIMY; yMEHHE OIEePUPOBATH HOHSTUSIMU: npsiMast
MPOMOPLUUOHATILHOCTD, JIMHEHHAs (DYHKIUA, KBaJpaTudHas (yHKIUs,
oOpaTtHass NPOMOPLUUOHAILHOCTb, mnapadosa, runepdosa; yMeHHe
cTpouTh rpaduku HYHKIUHA, UCTIOJIB30BATh T'Pa(UKH 1S ONIPECIICHUS
CBOWMCTB MPOLIECCOB M 3aBUCUMOCTEH, Ui PEIICHUs 3a7a4 U3 JPYrux
y4eOHBIX TPEIMETOB W pEalbHOW IKU3HU; YMEHHUE BhIPAKATh

(dhopmynamMu 3aBUCUMOCTH MEXK/y BEITUYMHAMU

Ymenue OIEepUPOBATH HOHSTUSIMU: MOCIIE0BATEILHOCTD,
apudmernyeckass U IeOMETPUYECKAss  NPOTPECCHH;  YMEHHE
UCIIOJIL30BaTh CBOMCTBA IMOCIIEAOBATEILHOCTEH, (HOPMYJIbI CyMMbI U
o01iero 4ieHa MpU pELICHUH 3alla4y, B TOM YUCIE 3a7a4 U3 JIPYrUxX

y4eOHBIX MPEIMETOB U PEATLHOMN KU3HU

YMeHue peuniate 3a7aud Pa3HbIX TUNOB (B TOM YHCIE HA HPOLEHTHI,
JNOJIM M YacTH, JBWKeHHE, paldoTy, LeHy TOBAPOB U CTOMMOCTb
MOKYIIOK ¥ YCIIYT, HAaJIOTH, 33/1a4¥ U3 00JIaCTH YIIPABICHUS JIMYHBIMU U
CEMEHHBIMM  (pUHAHCAMHU); YMEHHE  COCTABJISITh  BbIPAXKEHUS,
YpaBHEHHUS, HEpPAaBEHCTBA M CHUCTEMbl IO YCIOBHUIO 3ajauyH,
MCCJIEZIOBATh MOJYYEHHOE PELICHUE M OLIEHUBATh NPABI0MOJ00HOCTD

[IOJIYYEHHBIX PE3YILTATOB

VMeHue onepupoBarh HOHATUAMU: (UTrypa, TOUKA, OTPE3OK, Mpsamas,
Jy4, JIOMaHasi, yrojl, MHOrOyrOJbHUK, TPEYrOJIbHUK, PaBHOOEIPEHHBIH
U PaBHOCTOPOHHUN TPEYroJIbHUKH, NPSIMOYIOJbHBIA TPEYroabHUK,

MeuaHa, OUCCEKTpUCa U BBICOTA TPEYTOJbHUKA, YETHIPEXYTOILHUK,




napajuieniorpaMM, pom0O, OPSIMOYrOJILHHUK, KBajpar, Tparerus;
OKPY’KHOCTb, KPYT, KacaTejbHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
¢urypamu; yMeHHe peuaTh 3a/1a4d, B TOM YHCJIE M3 I[OBCEIHEBHOMU
JKU3HU, HA HAXOXKJACHUE T'€OMETPUUYECKUX BEIMYMH C MNPHUMEHEHHEM

M3YYEHHBIX CBOUCTB (hUryp u (hakton
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YMeHue onepupoBarh MOHSTHUSMHU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYTrOJIbHUKOB; MapaIeIbHOCTh M IMEPHEHIUKYISIPHOCTD IPSMBIX,
YroJl MEXKAY TMPSAMBIMU, MEPIEHAUKYISAP, HAKIOHHAS, MPOEKIMS,
noaobue duryp, nogoOHbIE TPEYTOILHUKHA, CHMMETPUST OTHOCHUTENILHO
TOYKM W TPSMOM; YMEHHE paclo3HaBaTh PABEHCTBO, CUMMETPHIO U
nogobue Guryp, napaieibHOCTb U MEPHEHIUKYIISIPHOCTD MPSIMBIX B

OKpY3KaloLleM MUpe
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YMeHue onepupoBaTh HNOHATUSMH: JUIMHA, PACCTOSHUE, YroOJ
(BeqIMYMHA yTrja, CHHYC U KOCHHYC YIJIa TPEYroJIbHMKA), IUIOIIA[h;
YMEHHE OLEHUBATh Pa3MEPhI MPEAMETOB U OOBEKTOB B OKPYIKAKOLIEM
MHUpE; yMEHHE TMPUMEHSITb (OopMylbl MEepUMeTpa H  IUIOUAAH
MHOTOYTOJIbHUKOB, JUIMHBI OKPYKHOCTH M IUIOLIAJM Kpyra, o0bema
NpPSMOYTOJILHOTO Tapasuiesienunena; yMeHHe TNPUMEHSTh [PU3HAKU
PaBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CYMME YIJIOB TPEyroJIbHHUKA,
teopemy [ludaropa, TpuroHomerpuueckue COOTHOIICHUS  JUIS

BBIYUCJIEHUS IJTMH, PACCTOSHUU, TUI0IAIeH
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VYmenue wu3oOpaxkars miockue GUrypel M HUX  KOMOMHAIUH,
NPOCTPAHCTBEHHbIE (UIypbl OT pPyKH, C MOMOIIBI YepPTEKHBIX
MHCTPYMEHTOB UM DJIEKTPOHHBIX CPEJICTB MO TEKCTOBOMY WU

CHMBOJIbLHOMY OITHCAHHIO
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VMeHue onepupoBarth  MOHATUSMH: OPSIMOYTOJIbHAsE — CHCTEMa
KOOpJAMHAT; KOOPJAMHATBl TOYKH, BEKTOp, CyMMa BEKTOpOB,
[IPOU3BEICHUE BEKTOPA HA YUCII0, CKAISPHOE MTPOU3BEAECHUE BEKTOPOB;
YMEHHE MCIOJIL30BaTh BEKTOPbI M KOOPJAMHATBHI I IIPEJCTaBICHHS
JAHHBIX M pELIeHHs 3a/lady, B TOM YHCJIE U3 JPYIHUX Y4YeOHBIX

PEAMETOB U PEAJIbHOM KU3HU
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YMeHue onepupoBath IMOHSTHSMH: CTOJOMKOBBIE U  KPYrOBbIE
quarpamMmbl,  TaOuuibl, cpeaHee — apudMeTHUecKOoe,  MeJuaHa,
HauOOJIbIIIEE U HAMMEHBINIEE 3HAYEHMS, pa3Max YUCIOBOrO0 Habopa;

YMEHUE  U3BJIEKaTh, MHTEPIPETUPOBATH M  NPeoOpa3OBLIBATH




UHPOPMALMIO, MPEJCTABIECHHYI0 B Tabauuax M Ha JUarpaMmmax,
OTpaXkaIoIyI) CBOICTBA M XAPAKTEPUCTUKHU PEalbHBIX MPOLECCOB U
ABJICHUI; yMEHUE pacrno3HaBaTb HW3MEHYMBBLIE BEJIMYUHBI B

OKpY3KaloLleM MUpe
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YMeHue onepupoBaTh MOHATUSAMU: CIYyYAWHBIM OMBIT (CIy4alHbIN
IKCHEPUMEHT), DJIEMEHTAPHOE COOBITHE (DJIEMEHTAPHBIH HUCXOJ)
CIIy4YaHOTO OIIbITA, CJIYYalHHOE COOBITHE, BEPOATHOCTh COOBITHS;
YMEHHME HAXOJIUTh BEPOSTHOCTH CIIYYaMHBIX COOBITHII B OMNbITAX C
PaBHOBO3MOXKHBIMU JJIEMEHTAPHBIMU COOBITUSIMU; YMEHHUE peliaTh
3a/la4¥ METOJIOM OPIraHHU30BAHHOrO mepedopa U ¢ UCHOJIb30BAHUEM
NpaBUjia YMHOMKEHHS; YMEHHE OLICHMBATh BEPOSTHOCTU pealibHbIX
COOBITUIT U SIBJIEHUM, NMOHUMATh POJib MPAKTUYECKH TOCTOBEPHBIX U
MAJIOBEPOSATHBIX COOBITUH B OKPYKAIOIIEM MHPE M B IKU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIINUX YHCEII H €ro POJIBK) B MACCOBBIX ABJICHHAX

16

VYmMenue BwIOMpaTh MOAXOMSMIIUNA M3YHYEHHBIM METOM ISl pELICHUS
3a7a4¥, MPUBOAUTL MPUMEPbl MATEMATHYECKMX 3aKOHOMEPHOCTEH B
PUPOJIE U FKU3HU, PACMO3HABAThL MPOSBICHUE 3aKOHOB MAaTEMATHKU B
MUCKYCCTBE, OIUCBIBATH  OT/ACJbHBIC BBIJAIOIIAECS  PE3YJIbTaThl,
MOJIyYEHHBIC B XO0JI¢ Pa3BUTHUS MAaTEMATHKHA KAaK HAyKd, MPUBOJUTH
NPUMEPbl MATEMATHUYECKUX OTKPBLITHII U MX aBTOPOB B OTCUECTBEHHOU

1 BCEMUPHOI UCTOPUH




INEPEYEHb 2JIEMEHTOB COAEPKAHUS, IPOBEPSAEMBbIX HA OI'D
1O MATEMATHUKE

Kon

[TpoBepsieMblii 2J1eMeHT CO/IePKAHUS

Yucna ¥ BBIYUCIIEHUS

1.1

HaTypa_anble H HebIC YUcia. HpH3HaKH JACJIMMOCTH LECJIBIX YHCEI

15 OOBIKHOBEHHBLIE M JIECATUYHBIE  ApOoOH, MPOLIEHTHI, OecKOHEeUHbIE
- MEPUOANYECKUE APOOHU

13 Panmonanpuble  uucia. ApudMeTHUECKHE OINEepalMd €  PaldOHAIBLHBIMU
- 4YHCIIaMU

L4 JlelicTBUTENbHBIE 4uCTA. ApU(PMETHYECKHUE ONEpaluu C JICHCTBUTEIbHBIMU
- 4YHCIIaMU

s [Tpubmk€HHbIe BBIYUCIICHUS, TPABWIA OKPYIJICHUS, NPUKUIKA M OLIEHKA
- pe3yJbTaTa BhIYMCIECHUH

2 Anrebpanyeckue BbIPKEHUS

2.1 bykBeHHbBIC BhIpakeHUs (BBIPAKEHUS C IEPEMEHHBIMMU )

55 Crenenb ¢ wnenbiM nokazaterieM. CTeneHb C palUOHAIBHBIM I10KA3aTEIEM.
- CeoiicTBa cTeneHu

23 MHorowieHsl

2.4 Anredpanyeckas Apo0b

5 s Apudmernueckuii KOPEHb HATypaJIbHOM CTEIEHHU. HevicTBus c
- apu(PMETUYECKUMHU KOPHSIMHU HATYPAJIbHOU CTEIIEHU

3 VYpaBHEeHUS U HEPABEHCTBA

- [lenbie u apoOHO-panMOHANIbHBIE YypaBHEHHMS. CHCTEMBI W COBOKYIHOCTH
- YpaBHEHU

35 [lenbie u JpoOHO-panMoOHaIbLHBIE HEpaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
- HEPaBEHCTB

33 Penienue TekCcTOBBIX 3a1a4

4 YucnoBbele OCNEN0BATEIILHOCTH

4.1 ITocnenoBareabHOCTH, CIIOCOOLI 3aJaHU ITOCIE0BATEILHOCTEH

4.2 Apudmernueckass UM reomerpuueckas nporpeccud. Dopmysna  CI0KHBIX




MIPOLIEHTOB

5 DOyHKIMH
@Oyukiusa, cnocodwsl  3amanus  Gyskiuu.  [pabuk  dysaknuun.  OOnactb
onpeiesIiCHUs: 1 MHOXKECTBO 3HaueHUd ¢yHkuuu. Hynmu dynkuuu. [Tpomexyrku
5.1. 3HAKOIMOCTOSHCTBA. [IpomMekyTku MOHOTOHHOCTH (yHKUMH. Makcumymbl U
MUHUMYMBI GyHKIMU. HauOonbiiee w HauMeHbllee 3HA4YeHUE (YHKIMHM Ha
HPOMEKYTKE
6 KoopauHats! Ha NpsAMOi U MIIOCKOCTH
6.1 Koopaunaruas npsimast
6.2 JlekapToBbI KOOPAMHATHI HA TUIOCKOCTH
7 ["eomeTpus
7.1 ["eomeTpuyeckue hUrypbl U X CBOICTBA
7.2 TpeyronbHuk
7.3 MHOroyrojiLHUKN
7.4 OKpY’)KHOCTb M KPYT
7.5 W3mepeHue reoMeTpUUeCKUX BEJIMYUH
7.6 Bekropsl Ha MJI0CKOCTH
8 BeposaTHoCTh U cTaTUCTHKA
8.1 OrnucarenbHas CTATUCTUKA
8.2 BeposTHoCcTh
8.3 Kombunaropuka
8.4 MHuoxectBa
8.5 ['padm




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHUAJIBI JUISI YAEHUKA

Aranacan JI.C., Byryzos B.®., Kagomues C.b. u ap. Maremartuka. ['eomerpusi. 7-9 kiacc. bazoBsiii
ypOBeHb. YueOHUK ['eomeTtpus 7-9 k. Ipoceeienue, 15-e uzanue, CTepeoTUITHO

METOAUYECKHUE MATEPHUAJIBI JISA YYUTEJIA

Aranacan JI.C., Byryzos B.®., Kagomues C.b. u ap. Maremartuka. ['eomerpusi. 7-9 kiacc. bazoBsiii
ypOBeHb. YueOHUK ['eomeTtpus 7-9 k. Ipoceeienue, 15-e uzanue, CTepeoTUITHO

Mertonuueckue pekomeHaanuu. 7-9 knaccol (k yueOnuky Artanacas JI.C uap.)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH

UHTEPHET

https://vpr.sdamgia.ru/

https://oge.sdamgia.ru/

https://resh.edu.ru/

https://fipi.ru/

https://yaklass.ru/

bubnuorexa [{OK https://m.edsoo.ru/f4ad298






