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INOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3JEJOB IIKOJIBHOM MAaTEMAaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00€CTIeUnTh M3YyYEHUE CBOMCTB M pa3sMepoB QUIYp, HUX
OTHOLIEHW W B3aMMHOE pACMOJIOKEHUE, ONUPAETCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYI0 JIMHUIO. [[eHHOCTh M3y4yeHUsi T€OMETPUU Ha YPOBHE OCHOBHOTO
o011ero 06pazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JIOKa3aTeJIbHbIE PACCYKJIEHHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUECHHS, JJOKa3bIBATh
VUCTUHHBIE YTBEPXKJICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
paccyX IeHus «OT TMPOTUBHOIO», OTJIMYATh CBOWCTBAa OT IPHU3HAKOB,
dbopMynupoBaTh 0OpaTHBIE YTBEPHKICHUSI.

Btopoil 1nenpr0 HM3y4eHUsT TE€OMETPUM SIBIIETCSA HCIIOJB30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KaK MAaTEMaTHYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEUAIOLUXCSd B peajbHOW ku3HU. OOydaromuiicss JOKEH Hay4duThCs
OIPEETUTh T€OMETPUUECKYIO (UTYpY, ONUCATh CIOBAMM JAHHBIA YEPTEXK WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJIMHY
ONTOBOJIOKOHHOTO Kabenss Wik TpeOyeMble pa3Mephbl Trapaka IJis aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIHUTEIbHAS JUHUSA B W3YUYEHUU T€OMETPHUH.
[Tpu pemieHun 3agad MPaKTHUYECKOIO XapakTepa OO0y4aroUuiicss y4uTcs CTPOUTH
MaTeMaTUYECKHE MOJIETM PEAIbHBIX JKMU3HEHHBIX CUTYyallMd, TPOBOJIUTH
BBIYKCIICHHS U OLIEHUBATh aJIEKBaTHOCTh IMOJTYYEHHOTO pe3yJIbTara.

KpaiiHe BaXHO NOTYEPKUBATH CBS3M T'€OMETPUU C JAPYTUMH Y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BaTh OMPECIICHUSI T€OMETPUIECKUX (PUTYp
U TIOHSTHH, IEMOHCTPHPOBATH MPUMEHEHUE TOJYYCHHBIX YMEHHUU B (PU3UKE U
TEXHUKEe. OTH CBA3M Haubosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue cooTHoleHus», «Merton koopauHat» u «Teopema
[Tudaropar.

VYueOubiii kypc «I'eoMeTpus» BKIIOYACT CICAYIOIIME OCHOBHBIC DPa3JIeibl
conepxkanusi: «['eomerpuueckue ¢Gurypsl u UX CBOWCTBa», «M3mepeHue
F€OMETPUYECKUX  BEIIMYMH», «JleKapTOBbl KOOpAMHATHI Ha  IJIOCKOCTH,
«BekTopbl», «/[BrkeHus miockoctny, «IIpeodpazoBanus moao0usy.

Ha u3ydenue yue6HOro Kypca «I'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B Hefient0), B 8 Ki1acce — 68 yacoB (2 yaca B HEJEN0), B 9 Kitacce
— 68 yacoB (2 yaca B HEJENIO).



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

HavanpHble noHsTusa reomerpun. Todka, mpsMasi, OTpPE30K, JIyd. YToi. Buasl
yrioB. BepTukanbHble H CMEXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOTrOYyroyibHUK. [[apanneabHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

CummeTpuunbie purypbsl. OCHOBHBIE CBOMCTBa OCEBOM cuMMeTpuu. [Ipumepsr
CUMMETPHH B OKPYKAIOIEM MHPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO LHUPKYJIS W JIMHEWKHU. TpeyrojabHUK.
BricoTa, Meinana, GuccekTpuca, uX CBOMCTBA.

PaBHOOC/IpeHHBI W PaBHOCTOPOHHMM  TPEyrojbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIBbHUKOB.

CBolicTBa ¥ MIPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Breninue yribl TpeyrojibHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTOJIbHUKA, IPOBEAEHHOMN K TUIOTEHY3€E. [[pu3Haky paBeHCTBA NPSIMOYTOJIBHBIX
TPEYrOJILHUKOB. 1IpsIMOYTrONBHBIN TPEYTrOabHUK € YoM B 30°.

HepaBeHcTBa B IreOMETpUU: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OoJbllieM yriie U OOJbLlIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

['eomeTprueckoe MeCcTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTU WM NpsiMou. KacatenpHas u cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yyrojl. BnucaHHas W oOnMcaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronpHuku. lapamnenorpamm, ero npusHaku U cBocTBa. YacTHeie
Clly4ad MapajiieiorpaMMOB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), MX MPU3HAKU H
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
IIpssmoyrosnbHas Tparnenus.

Meron yaBoenuss Mmeauansl. LlenTpanbHas cumMmerpus. Teopema Daneca u
TEOpPEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojapHuKa.

[Togobue TtpeyronpbHUKOB, KodQduueHnt mnomodus. I[lpuzHaku momoOus
TpeyroJibHUKOB. [IpuMeHenune nogo0ust npu peleHuy NpakTHYeCKuX 3a1au.



CpoiicTBa mom@aaei reomerpudeckux ¢uryp. DopmMynsl i IUIOMIAU
TpeyrojbHHKa, HapaierorpaMma, pomba u Tpamnenuu. OTHOIIEHHE IUIoMaaAeh
oTI0OHBIX (QUryp.

Brruncnenune miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJI€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permieHun
PaKTUYECKUX 3a/a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOrO yIjla IpsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuUroHOMETpuuecKue (yHKIUU
yriioB B 30, 45 u 60°.

BnricanHble ¥ LIEHTPaJIbHBIE YTIIbI, YTOJ MEKIY KacaTeIbHOU U XOPI0OH. Y TJIbl
MEXIY XOpJaMU W CEKylIIMMHU. BHucaHHbIE M ONHMCAHHBIE YETBIPEXYTOJbHUKH.
B3aumHoe pacrnonoxxeHue AByX OKpykHocTe. Kacanue okpyxknocteil. OOuiue

KacaTeJbHbIE K IBYM OKPYKHOCTSIM.
9 KIIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUUYECKOE TOXK1ECTBO. DOPMYIIbI IPUBEACHUS.

Pemenne TpeyrosbHUKOB. TeopeMa KOCHHYCOB U TEOpEMA CUHYCOB. Pelenne
MPaKTUYECKUX 3a]1a4 C UCTIOIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[Tpeobpa3zoBanue nogodus. [logodrue COOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOpPH, TEOPEMBI O IPOU3BENCHHUH
OTPE3KOB CEKYIIMX, TEOPEMA O KBAPaTEe KaCaTEIbHOM.

Bektop, anuHa  (MOIyNnb)  BEKTOpA,  COHANPABIECHHBIE  BEKTOPBI,
MPOTHUBOIIOJIOXKHO HAMPABIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpAalMM HAJ BEKTOpaMH. PasnmokeHWe BEKTOopa IO JIBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTtel BekTopa. CKalIpHOE NPOU3BEACHUE
BEKTOPOB, MPUMEHEHHE ISl HAXOXKACHUS IJIMH U YTJIOB.

JlexapToBBI KOOPAUHATHI HA MIIOCKOCTU. Y paBHEHUS NPSIMOU U OKPYKHOCTH B
KOOpJIMHATaX, NEPECEUCHUE OKPYNKHOCTEH W MpsAMbIX. MeETOoJ KOOpAWHAT U €ro
IIPUMEHEHUE.

[IpaBuibHBIE MHOTOYTOJIBHUKY. JJTMHA OKPYKHOCTH. | pajiyCHas U paguaHHas
Mepa yrIja, BBIYMCIECHUE UIMH Ayr OKpyxHocTeu. I[lmomane kpyra, cekropa,
CErMEHTA.

JIBUKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (GUryp (dJeMeHTapHbIe
npeactasienus). [lapannensueiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«I"eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHXKEHHI B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpa;kaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'pakAaHCKOro oluiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYXACHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM BaXXHOCTH
MOPAJIBHO-3THYECKUX ITPUHLUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIICHHH IPAKTUYECKHUX 3a7ad
MaTEMaTUYECKOM HANpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEIHON NpodeccHOHaIbHOM
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PELICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOIBI U
oOmiecTBa, MOHUMAaHUEM MaTEMaTHUYECKONM HayKu Kak cQepbpl ueIoBeuecKon
JEATEIbHOCTH, TANOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALIUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTeMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMH HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOpMHpPOBAHUE KYJIbTYPbI 310POBbSI H
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTU4YECKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbs, BEACHUS  3J0pOBOro  oOpa3a JKU3HH  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA peIICKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOIO K€ MpaBa APYroro 4eioBeKa;

7) 3Kk0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha TPUMEHEHNE MaTEMaTUUECKUX 3HAHUM JIJIs1 PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYKaIOIIECH Cpeibl, IUIAHUPOBAHUS IMOCTYIIKOB M OLICHKU
MX BO3MOXXHBIX MOCIIEICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTIBLHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIIMMCS YCJIOBHAM COLUMAJILHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEOINPEIEIEHHOCTU, TMOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JEATeIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS y JPYTrUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM JESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
bopMyIUpoOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTBI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, IIIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPHHUMATH
CTPECCOBYIO CHTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIE peIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEIJMETHBIE PE3YJIBTATbDI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Bba3oBble 1oruyecKkue 1ecTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXIy MOHATUAMHU, (HOPMYIUPOBATH
ONMpeNeNeHusl  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpHU3HAK
KJaccu(ukanmy, OCHOBaHUA il OOOOIIEHUS U CPaBHEHUS, KpPUTEpUU
POBOJIMMOTO aHAJIN3a;

e BOCHOPUHUMATH, (OPMYIHpPOBaTH U  NPEOOPa3OBHIBATH  CYXKICHUS:
yTBEpIUTENIbHbIE W OTpUIATENIbHbIE, €IMHUYHbIC, YacTHbIE W O0O0IIue,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurss B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KpUTEPHUH IS BBISIBJICHUSI 3aKOHOMEPHOCTEHW U MPOTHBOPEUMH;
JienaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHATIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TIPSMBIE U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaThyeckux (PakToB, BBICTPAMBATh APTYMEHTAIMIO, TPUBOJUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelmieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BAPDUAHTOB pEILICHUS, BbIOUpPATh HauOoONee MNOAXOMANMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEIOBATEIbCKMM HMHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOINPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOOIEMY,
CaMOCTOSITENIbHO YCTaHABIMBATH HWCKOMOE U JaHHOe, (opMHpOBAThH
TUMOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

OPOBOJAUTH IO CaMOCTOSTEIbHO COCTABJICHHOMY IUIaHY HECIJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0OBAHUE 110 YCTAHOBICHUIO OCOOCHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTYy COOOI;
CaMOCTOSITENILHO (hOPMYJIUPOBATH O00OOIEHHSI W BBIBOJBI MO pe3yjbTaTaMm
IPOBEAEHHOIO HAOIIOACHUSI, HCCIEIOBAHUSA, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHHIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TaKKe BBIJIBUTATh
MIPE/IIOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HWHGOpPMAIMH, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, AHAJU3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABIICHHUS;

BbIOMpaTh (GOpMY MpEACTaBICHUS HHPOPMALUU UM WIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JuarpaMMamH, HWHOM Tpadukod u uX
KOMOMHAIIUSIMU;

OLICHMBAaTh HAAEKHOCTh HMH(OpPMALMU MO KPUTEPHUSM, MPEATIOKEHHBIM
yuuTesneM Uin chopMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYXKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
" neJsiM1 O6IH€HI/I$I, SICHO, TOYHO, I'PaAMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MUCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOJYy PEIICHHS
3a/1aul, KOMMEHTUPOBATh MOJYYEHHBIN pe3yIbTarT;

B X0JIe 00CYXJIE€HHS 3a1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0JIeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICIICHHbIE HA MTOUCK
pelieHus1, CONOCTABIISATH CBOU CYKACHUS C CYXKACHUSMU IPYTUX YUaCTHUKOB
auanora, OOHapyXUBaTh Pa3jU4Me U CXOJICTBO TO3UIMH, B KOPPEKTHOU
dbopme GopMyIHpOBaTH PA3HOTIIACHS, CBOM BO3PAKCHIUS;

MPEACTABIIATh PE3yIbTaThl PEIICHUS 3aJa41, SKCIIEPUMEHTA, UCCIICI0BAHNUS,
MIPOEKTa, CAMOCTOSITEILHO BHIOUPATh (POPMAT BBHICTYIUICHHS C YUETOM 3aa4
MPE3EHTAllMU U 0OCOOEHHOCTEN ayIUTOpHUU;

MOHUMATh U UCIOJIL30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHAUBUIYaTIbHON
paboTHI NPU PENICHUN YUeOHBIX MaTEMaTHYECKHUX 3a/aY;

MPUHUMATh LEJIb COBMECTHOM NEATEIbHOCTH, IUIAHUPOBATH OPTraHHU3alUI0
COBMECTHOW paboOThl, pacnpenensTh BUIbI pPadOT, JOrOBapUBaTHCA,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpynmnoBbIX (¢Gopmax padboTel (00CyxkaeHusi, OOMEH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBUS C JPYTMMHU WICHAMH KOMAaHJIbI,
OLICHMBATh KAu€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT IO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, allTOPUTM pEUIeHMs 3aaud (WM €ro
4acTh), BBIOMpaTh CHOCOO pelIeHHs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(OpMAIUH.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJICTh CIIOCOOaMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysbTaTa
pEILICHUSI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUM 33/1a4H,
BHOCHTh KOPPEKTHBBLI B JCATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACITEIbHOCTH MOCTABICHHON LEIN U
YCIIOBUSIM, OOBSACHITh MPUYUHBI JOCTHKCHUS WJIA HEAOCTIKCHUS LEJH,
HaxO0JUTh OIMKOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

NHNPEAMETHBIE PE3YJIBTATBI



K xoniy oOyuenus B 7 Kjacce OOyYarONIUIiCS TOJYYHUT CIICTYIOITHE
MIPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh H3yde€HHBIE TCOMETPUYECKHUE (UTYpPBI, OIPEAesITh HX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHE (DUTYpHI, BBITOITHATH
YEPTEKH MO YCIOBUIO 3a/1aud. MI3MepATh TMHENHBIE U YIJIOBBIE BEJIMYUHEBI. Pemars
3a7]a4M Ha BBIYMCJICHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henate TpyOyl0 OIICHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH IPEIMETOB B
peabHON KU3HHM, Pa3MEPOB MPUPOJHBIX OOBEKTOB. Pasznmuuarh pa3Mmepbl ITHX
O00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4yepTeKU K TEOMETPUUECKUM 3a/1auam.

[Tonb30BaThCAd MpPHU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, MCIIOIb30BATh
MIPU3HAKHA U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB IPU PEIICHUHN 3a1a4.

[IpoBOINUTH JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM T€OMETPUYECKHUX
TEOpEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM MEIUAHbI, MPOBEIEHHON K THIIOTCHY3€ MPSIMOYTOJILHOTO TPEYTOJIbHUKA,
B PEIICHUU I'€OMETPUUECKUX 3a]ad.

OnpenensiTe napayiebHOCTh IPSIMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMH cekymad. OnpeaensiTh NapauieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHAM OT TOYEK OJHOW MPSIMOU O TOYEK APYTOM MPSIMOU.

Pemiats 3a1aun Ha KileTyaTol Oymare.

[TpoBOANTE BRIYMCIICHHS U HAXOIUTh YUCJIOBBIC 1 OYKBEHHBIC 3HAUCHHS YTJIOB
B F'€OMETPUYECKUX 3a7a4ax C MCMOJIb30BAHWEM CYMMBbI YIJIOB TPEYTOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX MpPU TEPECEYECHUU JBYX
MapajuIeIbHBIX NPSIMBIX CEKYyIIEH. PemaTe npakTudeckue 3ajadyi Ha HaXOXKICHUE
YIJIOB.

Brnagete mNOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OMNPEAEHATH
OMCCEKTPUCY yIJIa U CEPEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUYECKUe
MECTa TOYECK.

DopMyJIMPOBATH OMNPEACICHUS OKPYKHOCTH W Kpyra, XOpIbl U JUaMeTpa
OKPY>KHOCTH, TT0JIb30BaThCS UX CBOWCTBAMH. ¥ METh MPUMEHATH 3TH CBOKWCTBA MPU
pellIeHuN 3a7ay.

Brnagete MOHATHEM OMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1meHtp. [lomb3oBaThcs (akTamMu O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHsATHEM KacaTelnbHOM K OKPYKHOCTH, II0JIB30BATHCS TEOPEMOU O
MEePIEHANKYJISIPHOCTH KacaTeJIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KACAHUSI.



[Tonb30BaThCA MPOCTEMIIMMHU T€OMETPUUECKMMU HEPABEHCTBAMH, TOHUMATh
UX IIPAKTHYECKUN CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO HUPKYIS U
JIMHENKHU.

K xoniy oOyuenus B 8 kiacce oOydarONIMIiCS TOJYYHT CIEIYIOIIHNE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, HX 3JIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUYECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKM TEPECEUCHMs] MEJIHWaH TPEyrojbHUKa (LEHTpa
Macc) B peIlICHUH 3a/1ay.

BnaneTs noHsATHEM CpeHEN TMHUU TPEYTOIbHUKA U TPANeu, IPUMEHATH UX
CBOMCTBA IIPU PELICHUHU reoMeTpuyeckux 3aaad. Ilons3zoBarscs teopemon Paneca
U TEOPEMOM O NPONOPLHUOHAIBHBIX OTpE3KaxX, MPUMEHATh HUX Uil PELICHUS
IIPaKTUYECKUX 3a]a4.

[IpuMeHsTh npU3HaKK MOA00US TPEYTOJIbHUKOB B PEILIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTecs Teopemoir Iludaropa ans pemieHUss TE€OMETPUUYECKUX U
IIPaKTUYECKUX 3aAa4. CTPOUTh MaTEMAaTUYECKYIO MOJIENb B IPAKTUYECKHX 3a7a4aXx,
CaMOCTOATEIIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOINE JUIMHBI.

Brnagets DOHATHSMU CHUHYyCa, KOCHMHYCa W TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPeyroiabHUKA. [10b30BaThCsl 3STUMH MOHATHAMU ISl PELICHUS
IIPaKTUYECKUX 3a]a4.

Bbruncnsate (pa3nuuHbiMUA crioco0aMu) IUIOUIaAb TPEYroJbHUKA U IUIOLIaN
MHOTOYTOJBHBIX  GuUryp (MONB3YysCh, TIE HEOOXOJUMO, KAIbKYJIATOPOM).
[IpuMeHsTh MOy4eHHbIE YMEHUS B TPAKTUYECKUX 3a/1ayax.

Brnanets NOHATHSAMU BIHMCAHHOTO W LEHTPAJIBHOIO yIria, HCHOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yriax, yrjlax MeXay XopAaMH (CEeKYLUMH) U yIiie MEeXKIy
KacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Bnanete MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, MTPUMEHSTh CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a]1a4.

[IpuMeHsATh MOy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U MMPOBOJUTH COOTBETCTBYIOINE BBIUMCICHUS
C TNpPUMEHEHUEM TMOJ00Us W TPUTOHOMETPUU (TOJB3YsCh, TAE HEOOXOAMMO,
KAJIBKYJISITOPOM).

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
NOMOILBIO PAa3JINYHBIE 3JEMEHTHI MPSMOYTOJBHOTO TPEYroJbHUKA («peleHue



MPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY). HaxoauTh (¢ MOMONIBIO0 KaTbKYJIATOPA) AJIMHbI
Y YTJIBI JUTsl HeTAOJTUYHBIX 3HAYCHUH.

[Tomp3oBaThCs hopMysiaMu MPUBEACHUSI 1 OCHOBHBIM TPUTOHOMETPHUCCKUM
TOXXJIECTBOM JIJII HAXOXJIEHHUSI COOTHOIICHUM MEXAY TPUTOHOMETPUUYECKUMU
BEJTUYMHAMU.

Hcnonb30BaTh TEOPEMbI CHHYCOB U KOCUHYCOB JIJISI HAXOXK/ICHUS PA3JIMUHbBIX
AJIEMEHTOB TPEYTrOJIbHUKA («pEUIEHUE TPEYroJbHUKOBY»), MPUMEHITh HUX MpHU
pelIeHUU TeOMETPUUECKUX 3a/1au.

BnaneTts noHsTHsAMU peodpa3oBaHus MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX ¢uryp. Ilonb3oBaThcsi CBOMCTBaMM MOAO00WS MPOU3BOIBHBIX (UTYP,
YMETh BBIYUCISITH JJIMHBI U HAaXOIWUTh YIIbl y MOM00HBIX ¢uryp. [lpumensats
CBOMCTBAa TOMOOWMS B MPAKTUUECKHX 3ajadax. YMETh TNPUBOIUTH TPHUMEPHI
MOJ00HBIX (GUTYP B OKPY’KAIOIIEM MUPE.

[Tonp30BaThCA TEOpEMaMU O NPOU3BEICHUHN OTPE3KOB XOP/I, O MPOU3BEICHUH
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HUYECKUIA
CMBICJI, TPUMEHATh HUX B PEIICHUU TIEOMETPUUYECKHX M (U3NYECKUX 3ajad.
[IpUMEHATH CKaISIPHOE MPOU3BEAECHNUE BEKTOPOB JJIsI HAXOXKIEHUS IJTUH U YTIIOB.

[Tonp30BaThCA METOAOM KOOPAUHAT HA IJIOCKOCTHU, IPUMEHSTH €r0 B PEIICHUH
FeOMETPUYECKUX U MPAKTUYECKUX 3a/ad.

Brnanerh MOHSATUSMU TPABWIHBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPYKHOCTH,
JUTMHBI YT OKPY>KHOCTH U PaJMaHHON MEphI yria, yMETh BBIYUCIATH ILUIOIIA b
Kpyra u ero yactei. [I[puMeHsTh oy4yeHHbIE YMEHHUS B TPAKTUUYECKUX 3a/1a4aXx.

Haxonuth ocu (WM UEHTPHI) CUMMETpUHM (UTYp, TPUMEHSTH JBHXKCHUS
MJIOCKOCTH B MPOCTEUIIINX CITydasiX.

[IpuMeHSTh TONYyYEHHbIC 3HAHUS HA MPAKTUKE — CTPOUTHh MAaTeMaTUUYECKHUE
MOJENH U1 3a/1a4 PEAIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C TPUMEHECHHEM IOA0OMS M TPUTOHOMETpUYECKUX (YHKIUN (TI0JIB3YSICh, TIC
HEO0OXO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne /i Kourpoabnbsie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTesibHbIE pecypchl
padoThI padoThI
[Ipocreiimume reomerpuyeckue GUrypbl
1 U ux cBoiictBa. 3Mepenue 14 https://m.edsoo.ru/SCDUTTDXL
TE€OMETPUUYECKUX BEIUYUH
2 TpeyronbHUKN 22 1 https://m.edsoo.ru/LUWHI113V3
IT
3 APATLICIILHLIC HPAVBIC, CYMMA YIIOB 14 1 https://m.edso0.ru/C3QIURDVS
TPEYroJbHUKA
O I
4 KPYHGHOCTD M KPYT. & COMCTPHACCKHE 14 1 https://m.edsoo.1u/ZCZQS49CU
MTOCTPOCHUS
5 [ToBTOpenue, 0600IIeHNE 3HAHUI 4 1 https://m.edsoo.ru/RJJ3LV3V2
OBIIEE KOJIMYECTBO YACOB I1O0 63 4 0

I[NPOT'PAMME




8 KUIACC

KosnuuyectBo 4yacos
HaumeHnoBaHue pa3aesioB U TeM DJleKTpOoHHbIe (LM (ppoBbIE)
Ne n/m Kontpoabnsie IlpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI

1 YeThIpEXYroJIbHUKU 12 1 https://m.edsoo.ru/ZLR3S406D
Teopema Paneca u reopema o

2 IIPOIOPLIMOHAIIBHBIX OTPE3KAX, 15 1 https://m.edsoo.ru/F805Z09Y8
110/100HbBIE TPEYTOJIbHUKH
IImomans. Haxoxnenue miomaaei

3 TPEYrOJIbHUKOB U MHOT'OYT OJIbHBIX 14 1 https://m.edsoo.ru/QLI1QDOEP
¢uryp. [Inomanu nogo6HbIX GUTyp
Teopema IIudaropa u Hauana

4 P Garop 10 1 https://m.edsoo.ru/4AZHRPYM8W
TPUTOHOMETPHUH
VYrubl B OKpY)KHOCTH. Brincanusie u
OIMCAaHHBIE YETHIPEX YT OJIbHUKH.

5 PexyT 13 1 https://m.edso0.ru/J2JOK38GT
Kacarenbnsle k okpyxHOcTH. Kacanue
OKpY>KHOCTEHN

6 [ToBTOpenue, 0600IIeHNE 3HAHUI 4 1 https://m.edsoo.ru/LX0AVOG6P

OBIIEE KOJIMYECTBO YACOB I1O0 68 6 0

I[TPOTPAMME




9 KUIIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne n/m Kontpoabnbsie  IlpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
1 Tpuromomerpis. Teopembl kocHHyCoB 16 1 https://m.edsoo.ru/5172BY40V
U CUHYCOB. PellieHne TpeyroibHUKOB
[IpeobpazoBanue moao0wms.
2 Metpuueckre COOTHOLIEHHUS B 10 1 https://m.edsoo.ru/TS8CWSWSF
OKPY>KHOCTH
3 Bexkropsl 12 1 https://m.edsoo.ru/X4JFWORCL
JlekapToBBI KOOPAMHATHI HA IIJIOCKOCTH 9 1 https://m.edsoo.ru/ISOMGSAFT
[IpaBuiIbHBIE MHOTOYTOJIBHUKH. [[nrHa
5 OKPY>KHOCTH H IUIOLIAAb Kpyra. 8 https://m.edsoo.ru/BMBZSAEUS
Brruucnenue momanein
6 JIBU>KEeHUS TIIOCKOCTH 6 https://m.edsoo.ru/SHUMOCSCI
7 Hosropenre, 0606meHIfe’ 7 2 https://m.edsoo.ru/VYL6CQRSP
cucTeMaTtu3anus 3HaHU
OBIIEE KOJIMYECTBO YACOB I10 63 6 0

I[TPOT'PAMME







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
Kosun4yecTBo yacos
Ne Hara DJIeKTpOoHHbIe HU(pOBbIE
Tema ypoka KonrTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE pecypchbl
padoThI padoThI
[Ipocreitmue
1 p 1 https://m.edsoo.ru/FYDON6D7B
reOMEeTPUUYECKHE OOBEKTHI
2 MHOroyroiabHHUK, JOMaHas 1 https://m.edsoo.ru/AXFSLBJZS
CMexHbIE U BEPTUKAJIbHbIE
3 p 1 https://m.edsoo.ru/4JQRXZTFF
YTJIBI
C
4 MEKHBIC H BEPTHRAIBHEIC 1 https://m.edsoo.ru/YSNLG4X31
YTJIBI
CMexHbIE U BepTHUKAIbHbIE
5 P 1 https://m.edsoo.ru/FHHIZOPSR
YTJIBI
CMexHbIE U BEpTUKAJIbHbIE
6 P 1 https://m.edsoo.ru/76FDZEETM
YTJIBI
CMexHbIE U BEpTUKAJIbHbIE
7 P 1 https://m.edsoo.ru/OYZ9EFVSH
YTJIBI
Cwme € U BE aJIbHbIE
8 MORHDBIC 1 BEpTHIIIBHET 1 https://m.edsoo.ru/TY9P4SITH
YTJIBI
N3mepenne IMHENHBIX U
JIOBBIX BEJIMYUH,
9 _ 1 https://m.edsoo.ru/8QMO00C762
BBIYMCIIEHHE OTPE3KOB 1
YIJIOB
N3mepeHne IMHENHBIX U
10 P 1 https://m.edsoo.ru/NBFVSYJO3

YIJIOBBIX BCJIMYHWH,




11

12

BBIUMCIIEHUE OTPE3KOB U
yIJ0B

N3Mepenne IMHEHHBIX 1
YTJIOBBIX BEJIUYMH,
BBIYHCIICHHE OTPE3KOB U
YIJIOB

N3mepeHune JIMHERHBIX U
YIJIOBBIX BEJTUYHH,
BBIYHCIICHHE OTPE3KOB U
yTJIOB

https://m.edsoo.ru/OP6WEFGYY

https://m.edsoo.ru/NPPLOG5SEH

13

[lepumerp u momags Guryp,
COCTaBIJICHHBIX W3
IPSMOYTOJIbHUKOB

https://m.edso0.ru/GX8JQNIK9

14

15

16

17

[lepumerp u momags Guryp,
COCTaBIICHHBIX W3
MPSIMOYTOJTBHUKOB

ITonsTHE O paBHBIX
TPEYroJbHUKAX U EPBUYHbIE
MIPE/ICTaBICHMSI O PaBHBIX
¢durypax

Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB

Tpu npu3Haka paBeHCTBa
TPEYrOJIbHUKOB

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

https://m.edso0o0.ru/MUSTOG8Y7

https://m.edsoo.ru/TC7ZNSARE

https://m.edsoo.ru/USPZ6RWCD

18

19

Tpu npu3Haka paBeHCTBa
TPEYTOJIbBHUKOB
Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB

https://m.edsoo.ru/RXS1ZCFR6

https://m.edsoo.ru/3MK84JONX




20

21

Tpu npusHaka paBeHCTBa
TPEYroJIbHUKOB
Tpu npusHaka paBeHCTBa
TPEYroJIbHUKOB

https://m.edsoo.ru/2UOROIT74

https://m.edsoo.ru/4YTSEHGOE

22

IIpu3Haku paBeHcTBa
IIPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB

https://m.edsoo.ru/5S8MY4YNBR

23

24

25

26

[Ipu3Haku paBeHCTBa
MIPSIMOYTOJIBHBIX
TPEYTrOJIbBHUKOB

CBONCTBO MeIUAaHBI
IIPSIMOYTOJIBHOTO
TPEYroJIbHUKA, IPOBEAEHHON
K TUIIOTEHY3€

CBoliCTBO MeMaHbI
IIPSIMOYTOJIBHOTO
TpEyroJIbHUKA, IPOBEAEHHOU
K TUIIOTEHY3€
PaBHOOeipeHHbIE U
PaBHOCTOPOHHUE
TPEYrOJIbHUKU

https://m.edsoo.ru/6RUL5SXGO7

https://m.edsoo.ru/7THH7WFDK

https://m.edsoo.ru/WQ8PN65M7

https://m.edsoo.ru/25SHEXJLK4

27

[Ipu3Haku u cBOMCTBA
paBHOOEPEHHOTO
TPEYroJIbHUKA

https://m.edsoo.ru/96QU7CN8V

28

[Ipu3Haku u cBOMCTBA
paBHOOEPEHHOTO
TpPEeYroJbHUKa

https://m.edsoo.ru/FENFO6VFEC




[Ipu3Haku u cBoiCTBA

29 paBHOOEIPEHHOTO 1 https://m.edsoo.ru/EAVPAPN4Z
TpEyroJbHUKA
30 HepaBencrtBa B reomerpuu 1 https://m.edsoo.ru/OEXBPKRZE
31 HepasencrBa B reomerpun 1 https://m.edsoo.ru/O8X71FYQW
32 HepaBencrtBa B reomerpuu 1 https://m.edsoo.ru/0K379K43S
33 Hepasenctpa B reomerpun 1 https://m.edsoo.ru/MGKELG3AM
[IpsiMoyTronbHBIMA
34 P yr o 1 https://m.edsoo.ru/SOCYEDVQO0
TpPEyroibHUK ¢ yriaom B 30
[IpssmoyronbHbIN
35 PAMOYE o 1 https://m.edsoo.ru/ZZCIV3TUY
TpPEyroyibHUK ¢ yriaom B 30
KonTponbhas padota no teme
36 " P P " 1 https://m.edsoo.ru/4LJVWGMSU
TpeyroapHUKH
[TapannensHbie MpsMbIE, UX
37 pv P 1 https://m.edsoo.ru/KIFI1JI0A
CBOMCTBa
38 [Tarerit mocTynat EBkinga 1 https://m.edsoo.ru/VHBHZQ900
Hakpecr nexamue,
COOTBETCTBEHHBIC U
OJIHOCTOPOHHHUE YTJIBI,
39 A P a 1 https://m.edsoo.ru/2HLKI1J6L
o0Opa3oBaHHbIE IPU
MePECCUCHUH TapaJlIeIbHBIX
MPSAMBIX CEKYIIEN
Hakpecr nexammue,
COOTBETCTBEHHBIC U
OJTHOCTOPOHHHUE YTJIBI,
40 A P & 1 https://m.edsoo.ru/UDZCNQXRV

o0Opa3oBaHHbIE TIPU
nepeceuyeHu ! NnapauienbHbIX
MPSIMBIX CEKYIIEn




41

Hakpect nexanue,
COOTBETCTBEHHBIC U
OJIHOCTOPOHHHUE YTJIbI,
o0pa3oBaHHbBIE IPH
MepeCceUeHNH NapaiesIbHbIX
MPSAMBIX CEKYIIEH

https://m.edsoo.ru/FOUDW75LA

42

Hakpecr nexaue,
COOTBETCTBEHHBIC U
OJIHOCTOPOHHUE YTJIbI,
00pa3oBaHHBIE MTPH
HepeceyeHu ! napayuienbHbIX
MPSAMBIX CEKyLIEn

https://m.edsoo.ru/MSOJ5Z1W4

43

Hakpecr nexamue,
COOTBETCTBEHHBIC U
OJTHOCTOPOHHHE YTIIHI,
00pa3oBaHHbIE NTPH
nepeceyeHn  NnapayuieIbHbIX
MPSAMBIX CEKYIIEn

https://m.edsoo.ru/TT46BAY6X

44

[Ipu3Hak napajieIbHOCTH
MPSIMBIX Y€PE3 PAaBEHCTBO
pacCTOSTHUM OT TOYEK OJHOU
IIPSIMOM 10 BTOPOU MPSIMOM

https://m.edsoo.ru/11C9C3FTN

45

[Ipu3Hak napamnenbHOCTH
MPSIMBIX Y€PE3 PAaBEHCTBO
pacCTOAHUN OT TOYEK OJHOU
IIPSIMOM 10 BTOPOU MPSIMOM

https://m.edsoo.ru/SOOH6FMBS

46
47

CymMma yriioB TpeyrojibHUKa

CymMma yriioB TpeyrojibHUKa

https://m.edsoo.ru/S3LGUTY?32
https://m.edsoo.ru/7M6DQD7M4

48

BHemrnue yriel TpeyrojibHUKa

https://m.edsoo.ru/MNJOCGHO9L




49

Buemrnue yriel TpeyrojibHUKa

KonrponsHas pabora o Teme

https://m.edsoo.ru/DGCCIJQFIY

50 "[TapaiienbHbIC IPSIMBIE, https://m.edsoo.ru/HGFSRMBXO
CyMMa yIJIOB TpeyrojbHuKa"
OKpYyKHOCTh, XOPAbI U

51 Py E)H https://m.edsoo.ru/AQHSUB50U
IUaMeTp, KX CBOMCTBA

52 KacarenbHas Kk OKpyKHOCTH https://m.edsoo.ru/1161GKK6L
Ox HOCTb, BIIMCAaHHAs B

53 Py https://m.edsoo.ru/4FQG274GY
yroi
O OCTb, caHHa

54 KPY/RHOCTD, BllcAtHas b https://m.eds0o.r/SETWSCRHY
yroia
ITonstue o I'MT,

55 https://m.edsoo.ru/OYDXH3QT6
MIPUMEHEHHUE B 3a7a9ax
Ilonstue o I'MT,

56 https://m.eds00.ru/XG4WUS501LJ
MPUMEHEHHE B 33/1a4ax
buccekrpuca u cepeMHHBIN

57 MEPIEeHIUKYIIAP KaK https://m.edsoo.ru/A2LBET3LC
T€OMETPUUYECKHE MECTA TOUYEK
OKpYKHOCTB, OITMCAaHHAS

58 Py https://m.eds00.ru/9Y404U31E
OKOJIO TPEYTOJIbHUKA
OKpYKHOCTB, OITMCaHHAS

59 Py https://m.edsoo.ru/YZ7O6NC2Z
OKOJIO TPEYTOJbHUKA
0] oc CaHHa

60 KPYIRHOCTE, BHHCALHAL B https:/m.edso0.ru/45SVSHTZC
TPEYTOJIBHUK
OKpy>KHOCTb, BIIUCAHHAS B

61 https://m.edsoo.ru/OWUW4KEWS
TPEYTOJIbHUK
[Ipocreiimme 3amaun Ha

62 https://m.edsoo.ru/WIZOA7TF77

HOCTPOCHHUE




63

64

65

[Ipocreiimue 3amaun Ha
MMOCTPOCHUE

KonTponbhas pabota no teme
"OKpy>XHOCTb U KpPYT.
I'eomeTpuueckue
nocrpoeHus"

[ToBTOopenue u 06o0IIEHNE
3HAHUHA OCHOBHBIX ITOHSITHHU U
METOJIOB Kypca 7 Kiacca

https://m.edsoo.ru/HIY744ST?2

https://m.edsoo.ru/OPUFPXM6G

https://m.edsoo.ru/075BG25NP

66

67

68

Hrorosast KOHTpOIbHASA
pabora

[ToBTOpEeHME M 000OIIEHNE
3HAHUHM OCHOBHBIX ITOHSTHI B
METOJIOB Kypca 7 Kiacca
[ToBTOpenue u o6o0IIEHNE
3HAHUUW OCHOBHBIX ITOHSTUIN U
METOJOB Kypca 7 Kjacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

https://m.edsoo.ru/DQXGRPV72

https://m.edsoo.ru/5SPJ6SGBRB

https://m.edsoo.ru/EHZ8LPE7B




8 KUIACC

Ne
n/n

Tema ypoka

[Tapannenorpamm, ero
MIPU3HAKU U CBOWCTBA

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIeKTpPOHHbIe NN (ppoBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/60U99XROP

[Tapamienorpamm, ero
IIPU3HAKU U CBOMCTBA

[Tapannenorpamm, ero
IIPU3HAKU U CBOMCTBA

YacTHble ciaydyan
[apajuieIorpaMMOB
(IpsAIMOYTOJILHUK, POMO,
KBaJIpaT), X NPU3HAKU U
CBOMCTBa

YacrHble cydan
rapajuieJIorpaMMoB
(IpsAMOYTOJILHUK, POMO,
KBaJIpaT), X NPU3HAKU U
CBOMCTBa

YacrHble cydan
rapajuieJIorpaMMoB
(IpsAIMOYTOJIBHUK, POMO,
KBaJIpaT), X NPU3HAKU U
CBOMCTBa

Tpaneuus

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

https://m.edsoo.ru/ETRJP7PJH

https://m.edsoo.ru/3V04FOMOZ

https://m.edsoo.ru/W3KUZ8901

https://m.edsoo.ru/A685LBYSB

https://m.edsoo.ru/XGNLG6PX3




PaBHOOOKas U IPAMOYTOJIbHAS

8 1 https://m.eds0o0.ru/SX9DDBQCM
Tpaneuuu
PaBHOOOKas U IPAMOYTOJIbHAS
9 1 https://m.edsoo.ru/335Z3IVAZ
Tpaneuuu
10 Meroa yaBOeHUsI MEUAHbI 1 https://m.edsoo.ru/T82GVAQ4U
11 LenTpanibHasg cuMMeTpus 1 https://m.edsoo.ru/XTE9B6TQ3
KonTponbhas padota no teme
12 " . " 1 https://m.edsoo.ru/KQJCPIRMA
YeThIpEXyroIbHUKN
Teopema Parneca u Teopema o
13 1 https://m.edsoo.rut/HCAMY3QAS5S
MIPOTOPIIMOHATBHBIX OTPE3KAX
14 Cpenusiga nuHUs TPEYroJibHUKA 1 https://m.edsoo.ru/T6VV7A20Y
15 CpenHsist TMHUS TPEYroJibHUKa 1 https://m.edsoo.ru/HYP7V4LMK
16 Tpaneuus, e€ cpeaHss TUHUS 1 https://m.edsoo.ru/3GWNZHZ30
17 Tpaneuus, €€ cpeaHssa TUHUS 1 https://m.edsoo.ru/BNZI3SK2N
18 [IponoprmonanbHbIE OTPE3KH 1 https://m.edsoo.ru/B8JKYR3P7
19 [IponopumoHanbHbIE OTPE3KU 1 https://m.edsoo0.ru/8C2KXD2IG
20 IlenTp Macc B TpeyroJbHUKE 1 https://m.edsoo.ru/3AG2K031F
21 [TogoOHbIE TPEYTOIBLHUKHI 1 https://m.edsoo.ru/T2ZWKBADOH
Tpu npusnaka nogobus
22 puHIp A 1 https://m.edsoo.ru/EVX4D7DND
TPEYTrOJIbHUKOB
Tpu npusHaka nogobus
23 puip A 1 https://m.edsoo.ru/SHIVEF8DT
TPEYrOJIbHUKOB
Tpu npuszHaka mogoOus
24 puTp A 1 https://m.edsoo.ru/F6ILCOMTB
TPEYTrOJIbHUKOB
Tpu npusHaka nogobus
25 puTp A 1 https://m.edsoo.ru/PZZM4X09B

TPEYTroJIbHUKOB




[Ipumenenue nmompoous npu

26 https://m.edsoo.rut/QRZM5VWGA
pELIEHNN IPAKTUYECKUX 3a1a4
KonuTponbhas pabota no teme

27 https://m.edsoo.ru/VY 8PN8XF8
"[TogoOHBIE TPEYTOILHUKH"
CoiicTBa miomanei

28 https://m.edsoo.rt/EHMESPRXZ
reOMETPHUECKUX HUryp
DopMmyIIbl Al TUIOMIAIN

29 TPEYrOJIbHUKA, https://m.edsoo.ru/7LCMID6RJ
napajuiesorpaMma
DopMmyIIbl Al TUIOMIAIN

30 TPEYroJIbHUKA, https://m.edsoo.ru/JOOMSKQJF
napajuieiorpaMma
@opmyJIbl IS TUIOLIAIN

31 TPEYTrOJIbHUKA, https://m.edsoo.ru/898HY V851
napasienorpaMmma
@opmyJIbl 1J1s1 TUIOIIAIN

32 TpEyroJIbHUKA, https://m.edsoo.ru/879ITDCNE
napajuiesorpaMma
DopMmyIbl A TIOMIAIN

33 TPEYroJbHUKA, https://m.edsoo.ru/AVO7XBVUW
napajuiesiorpaMma

34 Beramicitertte miomazei https://m.edsoo.ru/SI6SOAVSI
CIIOKHBIX (UTYD

35 Tlrowaut Guryp Ha ieTHarof https://m.edsoo.ru/G4JM76PBP
Oymare

36 [Tnomanu nogobHbIX GUryp https://m.edsoo.ru/KVCET1HHC

37 [Tnomaau nogo6HBIX GUryp https://m.edso00.ru/COIXOIW61




38

39

3aauu ¢ MPaKTHYECKUM
COZIep)KaHUEM

33,113‘11/1 C IIPAKTUYCCKUM
COACPIKAHUEM

https://m.edsoo.ru/CFH6PRHOS5

https://m.edsoo.ru/N24T6XFFO

40

Pemenue 3a71ay ¢ 1OMOIIBIO
METOJIa BCIIOMOTaTeIbHON
Iomagn

https://m.edsoo.ru/ASWEVCBCR

41

42

KonTponbhas padbota no teme
"Inomanp"

Teopema ITudaropa u eé
MIPUMEHEHUE

https://m.edsoo.ru/RKHOIBMJM

https://m.edsoo.ru/MYONLHINK

43

Teopema [Tudaropa u eé
IIPUMEHEHHUE

https://m.edsoo.ru/YVPOOMYNZ

44

45

Teopema IIudaropa u eé
IIPUMEHEHHE

Teopema IIudaropa u eé
IIPUMEHEHHE

https://m.edsoo.ru/2LKVD1853

https://m.edsoo.ru/YW8Q15GKD

46

Teopema [Mudaropa u eé
IIPUMEHEHUE

https://m.edsoo.ru/8§13M9DZJ 1

47

Onpenenenue
TPUTOHOMETPUYECKUX
¢GbyHKIMI ocTporo yria
MPSIMOYTOJTBHOTO
TpEYroJabHUKa,
TPUTOHOMETPHUUYECKHE
COOTHOILICHUS B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE

https://m.edsoo.ru/6A9U6XM04




48

49

50

OcHoOBHOE
TPUTOHOMETPUYECKOE
TOKJECTBO

OcHoOBHOE

TPUT'OHOMETPHYECKOE
TOXAECCTBO

OcHoBHOE

TPUTOHOMETPHUUYCCKOC
TOXICCTBO

https://m.edsoo.ru/20DXH1YZ5

https://m.edsoo.ru/N6342X4EH

https://m.edsoo.ru/Z90FW4KDD

51

KonTponbhas padota no teme
"Teopema IIudaropa n Hauana
TPUTOHOMETPUH"

https://m.edsoo.ru/UTLIP99RE

52

53

54

BHI/IC&HHBIG u IIGHTpaJH)HI)IC
YIJIBL, YTOJI MEKY
KacaTeJIbHOU U XOPAOU
Bniucannsie u nieHTpanbHbIE
YTJIBIL, YTOJ MEXIY
KacaTeJIbHOU U XOPAOU
Bniucannsie u nieHTpanpHbIE

YTJIBL, YTOJ MEXIY
KacaTeJIbHOU U XOPAOU

https://m.edsoo.ru/EISFI79UD

https://m.edsoo.ru/43MAHH6UG

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

55

VYruel MeXAy XOpJAaMu U
CEeKYLIUMU

https://m.edsoo.ru/L94GFIER7

56

57

VYruel MeXay XopJaaMu U
CEeKyLIUMU
Bnucanneie 1 onucaHHbIE

YETBIPEXYTOJIBHUKHU, UX
IIPU3HAKU U CBOMCTBA

https://m.edsoo.ru/CEBZS8M13

https://m.edsoo.ru/EF64M7KVW




58

59

60

61

62

BrincanHbIe 1 ONMCaHHBIE
YETBIPEXYTOJIBHUKH, UX
IIPU3HAKU U CBOMCTBA

Brnncannele 1 onrcaHHbIe
YeThIPEXYTObHUKH, UX
MIPU3HAKU U CBOMCTBA

IIpuMeHeHne CBOWCTB
BIIMCAHHBIX U OIMCAaHHBIX
YETBIPEXYTOJIBHUKOB IIPU
PELIEHNN T€OMETPUUYECKUX
3a1a4

[IpuMeHeHne CBOWCTB
BIIMCAHHBIX M OMMCAaHHBIX
YeThIPEXYTOJIbHUKOB MPH
PELIEHNN T€OMETPUUECKUX
3a1a4

B3anMHOe pacnionokeHue 1Byx
OKpPYXHOCTEH, 00111e
KacaTeJIbHbIE

https://m.edsoo.ru/X56Y75XJ3

https://m.edsoo.ru/4IKJOGXSD

https://m.edsoo.ru/FDUOS6UKR

https://m.edsoo.ru/16MMU1G86

https://m.edsoo.ru/HNR974104

63

64

65

Kacanue okpyxHocTel

KonrtponsHas pabora no teme
"VYTIIBI B OKpY’KHOCTH.
Brnncannble 1 onvcaHHbIe
YETBIPEXYTOJIbHUKA"

HOBTOpCHI/IC OCHOBHBIX

MOHATUI U METOJIOB KypCOB 7 U
8 KmaccoB, 0000IIIEHNE 3HAHMIT

https://m.edsoo.ru/3CXC3I1A41

https://m.edsoo.ru/COVEDRQZJ

https://m.edsoo.ru/CH0829Z1.J




HOBTOpCHI/IC OCHOBHBIX

66 MOHATUI U METOJ0B KYpCOB 7 U 1 https://m.edsoo.ru/1IERGJKPU6
8 KimaccoB, 00001IIeHNE 3HAHMIT
67 Hrorosas koHTpoabHas paboTa 1 https://m.edsoo.ru/J7Z8ZK4IE
[ToBTOpEHNE OCHOBHBIX
68 MOHATUI U METOJ0OB KYpCOB 7 U 1 https://m.edsoo.ru/BHTMJS7YA
8 KimaccoB, 00001IIeHNE 3HAHNIT
OBILIEE KOJIMYECTBO YACOB I1O 63

[TPOT'PAMME




9 KJIACC

KoauuecTBO 4acoB

Ne Hara DJIeKTpOHHbIe U pPOBbIE
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE peCypcChl
padoThI padoThI

Onpenenexnue

1 TPUTOHOMETPHUECKUX (PYHKIIHIA 1 https://m.edsoo.ru/CD1X6AAL2
yrioB ot 0° 1o 180°

2 DopmyJibl IPUBEACHUS 1 https://m.edsoo.ru/0BNBY3J2Q

3 Teopema KOCHYCOB 1 https://m.edsoo.ru/RHIDMBXJS

4 Teopema KOCUHYCOB 1 https://m.edsoo.ru/K9M41J37R

5 Teopema KOCHYCOB 1 https://m.edsoo.ru/JUPIR2ISZ

6 Teopema cuHycoB 1 https://m.edsoo.ru/ANH6PTII7

7 Teopema cuHyCcOB 1 https://m.edsoo.ru/4ALWCLZGKB

8 Teopema cuHycOB 1 https://m.edsoo.ru/6NO2CEWIN
Haxoxnenue

9 XOMICHHE I CTOPOH H 1 https://m.edsoo.ru/3ILX8ICNG
BEJIMYMH YIJIOB TPEYTOJIbHUKOB

10 Pemenue TpeyroabHUKOB 1 https://m.edsoo.ru/KJ8891JVV

11 Pemenue TpeyroibHIUKOB 1 https://m.edsoo.ru/ASEPIBM X8

12 Peienne TpeyroibHUKOB 1 https://m.edso0o.ru/992MSU6ZU

13 Pemenue TpeyroqbHIUKOB 1 https://m.edsoo.ru/DH52RQGDI
[IpakTnyeckoe npuMeHEHNE

14 1 https://m.edsoo.ru/6N7QYFLH7
TEOpEM CHHYCOB M KOCUHYCOB
II

15 PAICTIFICCIOT TPHMEHCHIE 1 https://m.edsoo.ru/JXOUN27RH
TEOPEM CUHYCOB M KOCUHYCOB
KonTponbhas pabota no teme

16 " " 1 1 https://m.edsoo.ru/TK6LFSOQC

Pemienue TpeyroabHUKOB




17

18

[TonsiTHE O TpEOOpazOBaHUH
noao0us

CoOOTBETCTBEHHBIC JICMECHTHI
MoA00HBIX (puryp

https://m.edsoo.ru/WPA4QQNZN

https://m.edsoo.ru/6WZ4YFOAQ

19

20

21

22

COOTBETCTBEHHBIE DJIEMEHTEI
noJ00HBIX (pUryp

Teopema o mpousBeeHUU
OTPE3KOB XOp/I, TEOPEMA O
MPOU3BEJCHUH OTPE3KOB
CEKYIIHNX, TEOPEMA O KBaJpaTe
KacaTeJIbHOMN

Teopema o mpousBeeHUU
OTPE3KOB XOp/I, TEOPEMA O
MPOU3BEJCHUH OTPE3KOB
CEKYIIIHNX, TEOPEMA O KBaJpaTe
KacaTeJbHOMN

TeopeMa o mpousBeeHUN
OTPE3KOB XOpJ, TeopemMa o
IIPOU3BEIEHNU OTPE3KOB
CEeKYILHX, TEOpeMa O KBajapaTe
KacaTeJIbHON

https://m.edsoo.ru/LFK1UZATS

https://m.edsoo.ru/KLRAL11S8

https://m.edsoo.ru/LYNT6HMDS

https://m.edsoo.ru/UJOEI9T2A

23

24

[IpumMeneHue TeopeM B
peHIeHI/II/I l"eOMeTpI/ILIeCKI/IX
3a1a4

[TpumeHeHne TeOpeM B
PEILICHUH T€OMETPHUCCKUX
3a71a4

https://m.edsoo.ru/TOB48A8CV

https://m.edsoo0.ru/RTSQ4CQSP




25

26

27

28

[IpumeHnenue TeopeM B
PCIICHHUU I'COMCTPHUICCKUX
3a1a4y

KonTponbhas pabota no teme
"IIpeobpazoBanue mo00wus.
MeTtpuyeckue COOTHOIICHHUS B
OKpY>kHOCTH"

OnpeneneHre BEKTOPOB.
duznueckuii U
T€OMETPUYECKHI CMBICTT
BEKTOPOB

Clo)XeHH€e U BEIYUTAHUE

BCKTOPOB, YMHOKCHHUEC BCKTOpPA
Ha 9YuCJI0

https://m.edsoo.ru/VULVGR288

https://m.edso0o.ru/0949LL15C

https://m.edsoo.ru/J3CES39AE

https://m.edsoo.ru/KGYS8IIBY7

29

Clo)XeHHE U BEIYUTAHUE
BEKTOPOB, YMHO)KCHHE BEKTOPA
Ha YUCIIO

https://m.edsoo.ru/LDRAMZ9Y7

30

31

32

CrnokeHue U BEIYUTaHHUE
BEKTOPOB, YMHO)KCHHE BEKTOPA
Ha YUCIIO

PaznoxxeHnue BekTopa mo 1Bym
HEKOJUTUHEAPHBIM BEKTOpaM

Koopaunatsl BekTOpa

https://m.eds00.ru/DOG68804Y

https://m.edsoo.ru/J2TDGKREQ

https://m.edsoo.ru/IIYKUMLBW

33

CxkansipHO€ MPON3BEICHHE
BeKTOpOB, €ro HpI/IMeHeHI/Ie JJISL
HAaXO0XICHUS OJIUH U er'IOB

https://m.edsoo.ru/OUDML31UP




CkanspHoe Mpou3BeieHNe

34 BEKTOPOB, €TI0 IPUMEHEHUE [ https://m.edsoo.ru/AADOETIFV
HAXOXJICHUS JIJTUH U YTJIOB
Pemenue 3aay ¢ noMouIpr0

35 https://m.edsoo.ru/2JR4517AI
BEKTOPOB
Pewenue 3ana4d ¢ nomMoIbr0

36 https://m.edsoo.ru/AMZ5SCARLT
BEKTOPOB
[IprumeHeHne BEKTOPOB JIs

37 P poB A https://m.eds00.ru/XJGOFOI9I
pemeHus 3a1a4 GU3NKA
KonTponbhas pabota no Teme

38 " " https://m.edsoo.ru/XRYOSPMOO

Bekropsl
€KapTOBBI KOOPJMHATHI TOUYEK

39 Hlekap pA https://m.edsoo.ru/MHQLIZYYO
Ha IIOCKOCTH

40 YpaBHeHuUE NpAMOit https://m.edsoo.ru/9ITUZRULTD

41 YpaBHeHUE NpAMOU https://m.edsoo.ru/8IOUXVNZK

42 YpaBHEHHE OKPYKHOCTH https://m.edsoo.ru/94M1DDAX9
Koopaunarsl Touek

43 NEPECEUCHMS OKPYKHOCTH U https://m.edsoo.ru/DRGH38D3G
IpsAMOit
Meron koopauHaT Ipu

44 pEIIEHNN TEOMETPUIECKUX https://m.edsoo.rt/IAMXQ157N
3a/1a4, TPaKTUYECKUX 3aJ]1a4y
Meron koopauHaT nIpu

45 pEWIEHUH TEOMETPUUECKUX https://m.edsoo.ru/XFTU86021
3a/1a4, MPaKkTUYECKUX 3a]au
Merton koopauHaAT IpU

46 peleHn reOMETPUIECKUX https://m.edsoo.ru/SS4ULS6P3

3a/1a4, MPaKTUIECKUX 3a1a9




KonTponbhas pabota no teme

47 "JlexkapTOBbl KOOPAMHATHI Ha 1 https://m.edsoo.ru/ WRGPEQB3J
IUIOCKOCTH"
[IpaBUIBEHBIE MHOTOYTOJIBHUKH,

48 1 https://m.edsoo.ru/DOLCSQMPG
BBIUHCIIEHHUE UX DIIEMEHTOB

49 Yucno ©. JInuHa oKpyKHOCTH 1 https://m.edso0.ru/2T61GISCK

50 Yucino n. /InuHa OKpyKHOCTH 1 https://m.edsoo.ru/9D2XNUVZB

51 JnvHa 1yru OKpy>KHOCTH 1 https://m.edsoo.ru/SOYASAM3K

52 Pannannas mepa yrna 1 https://m.edsoo.ru/693M9FRD2
ITmomans Kpyra, cexropa,

53 Hiah Kpyr p 1 https://m.edsoo.ru/SERUOYOF5
CerMeHTa
ITmomia a, CEKTOpa,

54 FIOMAL KpyTa, CEKTOp 1 https://m.eds00.r/8TYSLUQXO0
CerMeHTa
ITnomane kpyra, CeKTopa,

55 HIaI> KpyT p 1 https://m.edsoo.ru/YMASESDLX
CerMeHTa
ITorsATHE O IBMKEHUH

56 1 https://m.edsoo.ru/4ZNZMHHVZ
IIIOCKOCTH
ITapamnie 1 TIEpeHocC

57 PAICTBHBIN HEpeHoc, 1 https://m.edsoo.ru/WWY INSIZE
MOBOPOT
ITapayienpHbIi IEpEHOC,

58 1 https://m.edsoo.ru/FIQJSOWZA
MOBOPOT
ITapannensHBIN TTEpEHOC

59 P P ’ 1 https://m.edsoo.ru/D51X771R 1
MOBOPOT
[TapannensHBbIi EpeHoC,

60 1 https://m.edsoo.ru/GMG7L5683
MOBOPOT
IIpuMenenue nBUKEHUN Ipu

61 p 8 p 1 https://m.edsoo.ru/ WRRE97U1Q

pelieHuu 3aaa4y




62

KonTponbhas pabota no remam
"ITpaBuiibHbBIE
MHOTOYTOJIbHUKH.
OKpyXHOCTb. [IBH>KEHUS
IJI0CKOCTH"

https://m.edsoo.ru/RNUG3USAL

63

64

65

66

67

[ToBTOpEHME, 0600IICHUE,
CHCTEeMAaTHU3alus 3HAHUM.,
H3mepenue reoMeTpu4aecKux
Benu4uH. TpeyronbHuKH

[ToBTOpEHHE, 0000IICHUE,
CHUCTEMAaTU3aI[Us 3HAHHH.
[TapannenpHble 1
MIEPIICHIUKYIISIPHBIC TIPSIMBIC

[ToBTOpEHHE, 0000IICHUE,
CHCTeMaTu3alysl 3HAHM.
OKpY>KHOCTb U KPYT.
I'eomeTpuueckue nocTpoeHus.
VYrael B OKpY>KHOCTH
[ToBTOpenue, 06001IIEHNE,
CHCTeMaTU3alys 3HAHHIA.
BrucaHnHbIe U OITCAHHBIE
OKPYXHOCTH MHOTOYTOJIbHUKOB

Htoropas KOHTpPOJIbHAaA pa60Ta

https://m.edsoo.ru/MDGLRIQ00

https://m.edsoo.ru/EFTNXPQ2E

https://m.edsoo.ru/BV4CRATOO

https://m.eds00.ru/MOGX4YGON

https://m.edsoo.ru/EU9L2Q7GV

68

[ToBTOpenwme, 0600IIEHNE,
cUCTeMaTH3alus 3HaHuH

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68

https://m.edsoo.ru/0GT7I3W64







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Ppe3yabTAaThl 0CBOCHUSI OCHOBHOI
NpoBepseMoro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yabTara
6 I'eomerpus
Pacrio3naBaTh M3y4YCHHBIE T€OMETPUUYCCKUE (DUTYPBI, ONIPEIEISTh HX
B3aMIMHOE PACMOJIOKEHUE, U300paxarb TreoMeTpuyeckue (Urypsi,
6.1 BBITIOJIHATh YEPTEXKHU MO YCIOBHIO 3afadyu. M3mMepsATh JIMHEHHBIE U
YIJIOBbIE BEIMYMHBI. Pemats 3a/1aun Ha BBIUYMCIEHUE JIMH OTPE3KOB
Y BEJIMYMH YTJI0B
Jlenats TpyOyrO OIICHKY JTMHEHHBIX U YTJIOBBIX BEIMYMH MTPESIMETOB B
6.2 pealbHOM JKU3HHU, pa3MepoB MPHUPOAHBIX OOBEKTOB. Paznuyarhb
pa3Mephl 3TUX 0OBEKTOB MO MOPSAKY BEIIMUYNHBI
6.3 CTpouTh 4epTekKHU K FTEOMETPUUECKHUM 3a7a4aM
ITonb3oBaTbcsA MpU3HAKaMU paBEHCTBA TPEYTrOJbHUKOB,
6.4 UCIIONB30BAaTh  TPU3HAKM M CBOMCTBAa  paBHOOEIPEHHBIX
TPEYTrOJbHUKOB MIPHU PEIICHUH 3a/1a4
6.5 [IpoBOOMTE  JOTMYECKHE  PACCYXKACHUSA C  HCIHOJB30BAHUEM
' T€OMETPUUYECKUX TEOPEM
ITonb3oBaTbcsA MpU3HAKaMU paBEeHCTBA MPSIMOYTOJIBHBIX
6.6 TPEYTrOJIbHUKOB, CBOMCTBOM MEIHAHBI, MPOBEIEHHON K TMIIOTEHY3€
MPSMOYTOJIBHOTO TPEYTOJIbHHKA, B PEIICHUH T€OMETPUUECKUX 3a7a4
OnpenensTh NapajjieIbHOCTh MPSMBIX C IOMOIIBIO YIJIOB, KOTOPbIE
6.7 oOpa3yer ¢ HUMH cekymas. OnpeaensTs mapaieTbHOCTh MPSIMBIX C
' MMOMOUIBIO PABEHCTBA PACCTOSIHUN OT TOYEK OJTHOW MPSIMOM JI0 TOUEK
JIpYrou npsamMou
6.8 Permats 3amaun Ha kieT4aroit Oymare
6.9 [IpoBOAWTHh BBIYUCICHUS W HAXOJUTh YHCIOBBIE W OyKBEHHBIC
' 3HAQYEHHsI YIJIOB B TE€OMETPHYECKHX 3aJadax C MCIOJb30BAaHUEM




CYMMBI YIJIOB TPEYTOJIBHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YTJIOB,
00pa30BaHHBIX MpPHU NEPECEUCHHH MABYX MapaICIbHBIX TPSMBIX

CCKYH_ICI‘/'I. PemraTs IMMPAKTUYCCKUEC 3a1a41 Ha HAXOXACHUEC YI'JIOB

6.10

Bnanerp mNOHATHEM TIeOMETPUYECKOr0 MeCTa TOYeK. YMeTb
ONpeAEATh OMCCEKTPUCY YIJIa M CEPEAUHHBIA NEPIEHIUKYIp K

OTPE3KY KaK rCOMCTPHUYCCKHUEC MECTA TOUYCK

6.11

@opMyIHpOBaTh OMNPENEICHUS OKPYKHOCTH M Kpyra, XOpAbl H
JIMAMETpa OKPY>KHOCTH, IIOJb30BaTbCS MX CBOWCTBAaMHU. Y METh

IIPUMCEHATH OTU CBOIMCTBa IIpU pCUICHUH 3aaa4

6.12

Bnaners NOHATHEM ONKMCAaHHOW OKOJIO TPEYIOJIbHUKA OKPYKHOCTH,
yMmeTh Haxoauth €€ neHTp. Ilomp3oBarbes (akramMum 0 TOM, HUTO
OUCCEKTPUCHI YIJTIOB TPEYrOJIbHUKA MEPECEKAIOTCSA B OJTHON TOUKE, U
0 TOM, YTO CEPEANHHBIC NIEPIIEHANKYIIAPBI K CTOPOHAM TPEYrOJIbHUKA

MMEPECCKar0TCA B O,[[HOI71 TOYKEC

6.13

6.14

BJIaIIeTI) MMOHATHEM KacaTelIbHOH K OKPYXHOCTH, IIOJb30BATHCA
TeOpeMOﬁ 0 TNCPHCHAUKYIISIPHOCTH KacaTeJIbHOM M paauyca,

HpOBeI[éHHOFO K TOYKEC KaCaHUsA

ITons30BaThCA HpOCTCfIHIPIMH TCOMECTPUICCKUMHU HCPABCHCTBAMU,

IIOHUMATh UX HpaKTI/I‘leCKI/Iﬁ CMBICJI

6.15

HpOBOI{I/ITB OCHOBHBIC TCOMCECTPHUYCCKUC IIOCTPOCHUA C IMOMOLIBIO

LUPKYJIS ¥ INHEUKU

8 KUIACC

Kon
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

6.2

Pacnio3znaBaTh OCHOBHBIE BUbI YETBIPEXYTOJILHUKOB, UX JJIEMEHTBHI,
MOJI30BAThCA X CBOMCTBAMH IIPU PEIICHUH T€OMETPUUYECKUX 3a/1a4
[IpuMeHATH CBOICTBAa TOYKHM IEPECEUECHMsS] MEAUAH TPEYroJbHHUKA

(LleHTpa Macc) B pelieHu  3a/1a4

6.3

Brmanete moHsATMEM CpeAHEN JIMHUM TPEYroJbHUKA W TpaIeluu,

MNPUMCHATH HUX CBOMCTBA npu peeHUU TCOMCTPUUYCCKUX 3alady.




6.4

[Tonp3oBaThcs Teopemoit Pasneca U TEOPEMO O TPOMOPIUOHAIBHBIX
OTpPE3Kax, MPUMCHATH UX IJIA PCHICHUA ITPAKTHYCCKUX 3a1a4
[IpuMeHSATh TNpPHU3HAKK TOAOOHUS TPEYrOJbHUKOB B  PEIICHUH

rCOMCTPHUYCCKHUX 3ada4

6.5

6.6

6.7

6.8

[Tonb3oBatbes Teopemoit [Tudaropa mist perieHus: reoOMeTpUYECKUX U
npakTuueckux 3anad. CTpouTh MAaTeMaTHMYECKyld MOJEIb B
MPAKTUYECKHX 3a7a4aX, CaMOCTOSITENIbHO JIeNaTh YePTEXK U HAXOAUTh

COOTBCTCTBYIOIIHEC NJIMHBI

Bnaners moHATHIMH CHHYCa, KOCMHYCa W TaHI'CHCa OCTpPOro yrija
MIpAMOYT'OJIbHOI'O TPCYIOJbHHKA. Ilonp30BaThbCA PTHMH MOHATHIMHA

AJI1 pCHICHU A IMPAKTUYCCKUX 3aayd

BoruucisaTe (pa3inuHbIMU CrIOCOOaMHU) TUJIONIAb TPEYTOJIbHUKA W
IUIOMIAId MHOTOYTOJBHBIX GUryp (MONB3YsACh, TlEe HEOOXOIUMO,
KanbKyIATOpoM). [IpuMeHsATh moiay4eHHbIE YMEHHS B IPAKTUYECKHIX

3agadax

Biagerp NMOHATMAMM  BIOMCAHHOTO M LIEHTPAJIBHOTO  yIJa,
HCII0JIb30BaTh TEOPEMBI O BIMCAHHBIX YIJIaxX, yriax MEXIy XopaaMu
(CexymmMM) U yriie MEXIy KacaTeJIbHOM M XOpJOH MpU pEHICHUH

rCOMCTPHUUICCKUX 3alav

6.9

6.10

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjbTara

6

Biagere NOHATHEM ONMCAHHOIO YETHIPEXYTOJIbHUKA, IPUMEHATH
CBOMCTBA ONIMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 33]1a4

IIpuMeHATh MOJy4YEHHBIE 3HAHHUS HA IPAKTUKE — CTPOUTH
MaTeMaTU4YeCKUe MOJEIHN I 3a7a4 peajbHOU KU3HU U IPOBOIUTH
COOTBETCTBYIOILIME BBIYUCIECHUS C TPUMEHEHHEM MOA00Us U

TPUTOHOMCTPHUU (HOJ’IL3y5ICL, rac H6‘06XOJII/IMO, KaJ'ILKy.]'IHTOpOM)

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTI'O 00111ero 00pa3oBaHus

I'eomerpus

6.1

3HaTh TPUTOHOMETpUUYECKHE QYHKIIMH OCTPBIX YIJIOB, HAXOAUTH C UX

MMOMOIIBIO PA3JIMYHBIC JJICMCHTHI IMPAMOYI'OJIBHOI'O TPCYTrOJIbHUKA




6.2

6.3

6.4

6.5

6.6

(«pemieHne TPAMOYTOJBHBIX TPEYrolbHUKOBY»). Haxomuts (c
IOMOILBIO  KAJIBKYJIATOpA) JUIMHBI M YINIBI A HeTaOJIMYHBIX

3HAa4YCHUH

[Tonb30BaTbes bopmynamu pUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOKJIECTBOM JJIsi HAXOXKIECHUS COOTHOILICHHM

MCKAY TPUTOHOMCTPUICCKUMU BCIMYNHAMU

Hcnonp30BaTh TEOpEMbl CHUHYCOB M KOCHHYCOB JUJISl HAXOXKJIEHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («pPEIICHUE TPEYTrOIbHUKOBY),

IMPUMCHATH UX IIPU PCIICHHUU I'COMCTPHUICCKUX 3a/1av

Brnanetp moHsTHSIMH TIpeoOpa3oBaHUsl TOJO00MS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX (uryp. [Tomb30BaThest CBOMCTBAME TTOI00HS
MIPOU3BOJBHBIX (PUTYP, YMETh BBIYHUCIIATE JUIMHBI H HAXOIUTH YTIIBI Y
no100HBIX Guryp. [IpumMeHsTh CBOMCTBA 1MOJ00US B MPAKTHYECKUX
3ajayax. YMETh TIPUBOJUTH MPHUMEPbl TOJO0HBIX (uUryp B

OKpYXaroIleM MUpe

ITonb3oBaThCs TCOpEMaMu O IIPpOU3BCACHHUHU OTPE3KOB XOpAa, O

MMPOU3BCACHUUN OTPC3KOB CCKYIIUX, O KBAApaTe KacaTeJIbHOM

[lonb30oBaTbcsl BEKTOpAMH, IIOHUMATh WX TE€OMETPUYECKUUA U
buznyecKuit CMBIC, TPUMEHATh UX B PEIICHUU T€OMETPUUYECKUX U
busndeckux 3anad. [[puMeHsTh CKaJIIpHOE MPOU3BE/IEHUE BEKTOPOB

JJI1 HAXOKACHWA OJIMH U YTJIOB

6.7

ITons30BaThCS MCTOJOM KOOpAMWHAT Ha IJIOCKOCTHU, IPUMCHATH €0 B

PECIICHUN TCOMETPUUCCKHUX U MIPAKTUYCCKUX 3a1a4d

6.8

Bimagers MOHATHAMU IPaBUIBHOIO MHOTOYIOJIBHMKA, JUIMHBI
OKPY’KHOCTH, JJIMHBI JYyTM OKPYKHOCTU M paUaHHOM MEpHI yria,
YMETh BBIYUCIATH IUIOMIAAb Kpyra M ero 4acre. IIpumensrts

MOJIYYCHHBIC YMCHUA B IIPAKTUYCCKUX 3aJavdax

6.9

Haxomuth ocu WM LEHTpPHl CUMMETpUHM (Uryp, HPUMEHSTH

JABMKCHUS IJIOCKOCTHU B HpOCTGﬁLHHX clryvdadax

6.10

[IpuMeHsATh TOJIydEHHBIE 3HAHUS HA TMPAKTUKE — CTPOUTH
MaTeMaTUYeCKUue MOJIENU IS 3a7a4 PEeAIbHOM KU3HU U TIPOBOJIUTH

COOTBCTCTBYIOIIUEC BBIYUCICHUA C TIPHUMCHCHUCM 1'[0,[[061/15{ n




TPUTOHOMETPUUYECKUX (QYHKIUH (HOJB3yACh, TI/A€ HEOOXOIUMO,

KaJIbKYJIATOPOM)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUS
6 I'eomeTpus
Hauanbnbie nonstust reometpuu. Touka, mpsimas, OTpe30K, JIyd. YToJ1. Bubl
6.1 yrioB. BeprukanbHbele U cMexHble yribl. buccekrpuca yria. Jlomanas,
MHOTOYroJjbHUK. [lapamiensHOCTh U NepIeHAUKYISIPHOCTD IPSIMBIX
62 Cummerpuunbie ¢urypsl. OCHOBHBIE CBOICTBa OCEBOMl CHMMETpHHU.
' [IpumMepsl CHMMETpPUHU B OKPYKAIOIIIEM MUPE
6.3 OcHOBHbBIE TIOCTPOEHHUS C MOMOUIbIO LUPKYJS U JIMHEHKU. TpeyroibHUK.
' Bricora, mennana, OuccekTpuca, UX CBOWCTBA
64 PaBHOOepeHHBIE W  PaBHOCTOPOHHUN TPEYroibHUKU. HepaBeHCTBO
' TpEeyrojbHUKa
6.5 CBoiicTBa W TpPHU3HAKH PABHOOEIPEHHOTO TpEyrojbHHUKA. I[Ipu3HaKu
' paBEHCTBA TPEYTOJIbHUKOB
6.6 CpoiicTBa M TNpU3HAKK MapauleNbHbIX mpsMbix. Cymma  yrios
' TpeyroyJbHUKA. BHEIIHNE yIIIbl TPEYroJbHUKA
[IpsiMoyronbHbI  TpeyrodbHUK. CBOMCTBO MeAMaHbl NPSIMOYTOJBHOIO
67 TpeyrojibHUKa, TpoBeNEHHOM K runorteHyse. IIpusHakm paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTOJbHHUKOB. [IpsAMOYTrofibHBIN TPEYTOJNBHUK C YTIIOM B
30°
HepaBeHcTBa B reomeTpuu: HEpaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, Teopema o OomnblleM yrie u Oojiblield CTOpoHE
TpeyrojibHuKa. [leprnenauKynasp U HaKJIOHHAS
6.9 I'eomerpuueckoe MecTo TOYeK. buHccekTpuca yriia W CepelWHHBIN
' NEPIEHIUKYIISAP K OTPE3KY KaKk FT€OMETPUUECKHE MECTA TOUEK
OKpyXHOCTb W KpYyr, XopJa U JAuaMeTp, HX CcBoilcTBa. B3aumHoe
6.10 pacrojoXeHue OKPYKHOCTH M TmpsMol. KacarenbHas u cekymas K
OKPYXHOCTH
- OKpy’XKHOCTb, BNHCAHHas B yrojl. BrucaHHas W omucaHHas OKPYKHOCTH
' TPEYroJIbHUKA




8 KVIACC

Kon IIpoBepsieMblii 31eMeHT cOepPKAHUSA

6 I'eomerpus

6.1 UYersipéxyronbauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMoyroibHUK, pOMO, KBaZpaT, X MPU3HAKH U CBOHCTBA

63 Tpaneuus, paBHoOOKas Tpameuus, €€ CBOHCTBAa U  INPHU3HAKH.
' [IpssMoyronbHas Tpanenus

6.4 Meron ynaBoenus menuansl. LlenTpanbHas cummerpus. Teopema @aineca u
' TeopeMa O MPONOPLMOHATIBHBIX OTPE3Kax

6.5 Cpennue TMHUN TpeyroibHUKA U Tpaneuuu. LleHTp Mace TpeyroipHuKa

6.6 [Tonobue TpeyroiabHUKOB, koddduument mnomobus. Ilpusnaku momoOus
' TpeyroiabHUKOB. [IpuMeHeHrne noqo0us Py pelIeHNH TPAKTUIECKUX 3a/1a4

6.7 @opmyabl Uil TUIOIIAAM TPEYroJibHMKA, MapajjenorpamMmma, pomoda Hu
' Tpamnenuu

6.8 CpoiicTBa 1uIomangeil reomerpuueckux ¢uryp. OTHOILIEHHE IUIOIAeH
' o00HBIX Uryp

6.9 Brruncnenue niomaaei TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KJI€T4aTON
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu peuieHuu
' MPAKTUYECKHX 3a/1a4

CuHycC, KOCHHYC, TaHT€HC OCTPOIO yIJIa IMPSIMOYTOJIBHOIO TPEYTOJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHYECKOE  TOXKIECTBO. [pPUrOHOMETPUYECKHE
¢bynkuun yrios B 30°, 45° u 60°

6.12 BnucanHbIE M LIEHTpaJIbHBIE YIUIBI, YTOJ MEXKIY KacaTeJIbHOW M XOpIOH.
. VYTibl MeXAY XOpIaMU U CEKYLTUMU

6.13 BrucanHble U ONIUCAaHHBIE YETBIPEXYTOJIbHUKHU

6.14 B3aumHoe pacnosnoxeHue AByX OKpykHocTed. KacaHume oOkpy»HOCTEH.
' OO61ue KacaTelbHbIE K IBYM OKPYKHOCTSIM

9 KIIACC




Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

6 I'eomeTpus
61 Cunyc, kocunyc, Tanresc yrioB ot 0 7o 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
' TOXJ1eCTBO. POPMYIIbI IPUBEACHUS
Pemenue TpeyronpHukoB. Teopema KOCHHYCOB U TeopeMa CUHYcoB. Perenue
6.2 MIPAKTUYECKUX 3a/ad C MCIOJIb30BAHUEM TEOPEMBI KOCMHYCOB U TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue mogodus. [1ogodre cOOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema o mpou3BeIeHUU OTPE3KOB XOPA, TEOPEMBI O POU3BEACHUH OTPE3KOB
. CEKYILUX, TEOpPEMa O KBaJipaTe KacaTeabHOU
Bektop, nmnuHa  (MOAYNb)  BEKTOpAa,  COHAMpPABIIEHHBIE  BEKTOPHI,
65 [IPOTUBOINOJIOKHO HAMpaBICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OTlEepaIliy Ha/l BeKTopamMu. PaznoskeHue BeKTopa 1no Jsym
HEKOJUJIMHEAPHBIM BEKTOpaM
6.6 Koopaunats! Bektopa. CkaisipHOe IPOU3BEIEHUE BEKTOPOB, IPUMEHEHUE IS
' HAXOXACHUS JUIMH U YIJIOB
JlexkapTOBbI KOOPAMHATHI Ha TUIOCKOCTH. Y paBHEHUS MPSIMON U OKPYKHOCTHU B
6.7 KOOpJMHATAX, IEPECEUECHHUE OKPYKHOCTEN U MPAMBIX. METOI KOOPAUHAT U €T0
MIPUMEHEHNE
6.8 IIpaBuIbHBIE MHOTOYTOJIBHUKH
6.9 JlnuHa okpyxHOCTU. ['pajycHast U paaniaHHas Mepa yriia, BEIUHUCICHHUE JTMH
. T OKPY’KHOCTEN
6.10 [Inomane kpyra, ceKTOopa, CErMEHTa
611 JIBUKeHHsI TIIOCKOCTH M BHYTPEHHHE CHUMMETpuH (uryp (dIeMeHTapHbIe

npencrasienus). [lapamnensueiil nepenoc. IloBopot




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBbHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBLIM pe3yJbTaTam
O0CBOEHHUS OCHOBHOI 00pa3oBaTe/ibHOI NPOrPaMMbl OCHOBHOT'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATUSAMH: MHOKECTBO, ITIOJMHOXKECTBO,
OIepalyy HaJ MHOXXECTBAMM;, YMEHHUE OIEpUPOBATh IOHATHUAMMU:
rpad, cBs3HBIN rpad, nepeBo, HUKI, TPUMEHSITh UX MPU PELICHUH
3ajjay; yYMEHUE UCIOJIb30BaTh TIpauuecKkoe IpeJCTaBlICHHE
MHOXECTB JUIsl ONMCAHUs PEaJbHBIX IIPOLECCOB W SBICHUH, NpHU

peHICHUHU 3a4a4 U3 APYTUX y‘Ie6HHX npeaMETOB

YMeHue OIICPHUPOBATH NOHATUAMU: OIPCACICHUC, aAKCUOMA, TCOPCMaA,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3sHaBaTb MCTHUHHBIC W JIOKHBIC
BbBICKA3bIBAHUA, IMPUBOJAUTL IIPHUMCPbBI MU KOHTPIPHUMCPLI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATHAMH: HaTypaJlbHOE YMCIIO, IIPOCTOE U
COCTaBHOE 4YHUCIO, JEIMMOCTh HAaTypaJIbHBIX 4YHCEN, IPU3HAKU
JIETUMOCTH, 1eJI0€ YHUCIO0, MOAYJb YUCIa, OOBIKHOBEHHAs JIpo0b U
JecsiTUUHas ApoOb, CTAaHJAPTHBIN BUJI YKCIIA, PallMOHATILHOE YHCIIO,
UppalMOHAIbHOE YHCIO, apU(PMETHUYEeCKUH KBaJpaTHBIM KOpEHbD;
YMEHHME BBINOJHATH JCHCTBUSL € UUCIAaMM, CpaBHUBAaTh W
YHOPSAOYMBATh 4YMCIIA, NPEACTABIATH YUCIA HAa KOOPAMHATHOU
NOpsIMOM, OKPYIJIATH YHUCIA; YMEHHUE JeNlaTh MPUKUIKY U OLEHKY

pe3yibTara BBIUMCIICHU N

YMeHue onepupoBaTh NOHATUAMHU: CTENEHb C LEJBIM II0KA3aTeNeM,
apuMeTUUECKHI KBaIpaTHBIN KOPEHb, MHOTOUJICH, alredpandeckas
IpoOb, TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTETIECHH
OOJpIlIe €AWMHUIBI, YMEHHE BBHITIOJHATH PAcU€Thl MO (QopMyIam,
npeoOpa3oBaHus IENbIX, JAPOOHO-PAMOHAIBHBIX BBIPAXKEHUH U
BBIPAXKEHUI C KOPHAMH, PA3JIOKEHUE MHOTOWICHA HA MHOXUTEIH, B
TOM YHCIE C HUCHOIb30BaHWEM (HOPMYIT Pa3HOCTH KBAJApPaTOB H

KBaapaTa CyYMMBbI U Pa3HOCTHU




YMeHue onepupoBaTh NOHATHAMU: YACIOBOE PABEHCTBO, YPABHEHHE
C OJHOW IEPEMEHHOM, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE PEIlaTh JUHEHHbIE U KBAJPATHHIC YPABHEHUS,
JIPOOHO-PAMOHAIBHEIE YPaBHEHUSI C OJTHON NEPEMEHHOM, CHCTEMBI
JBYX JTMHEHHBIX YPaBHCHUH, INHEHHBIC HEPABCHCTBA U UX CUCTEMBI,
KBaJpaTHbIE U JAPOOHO-pallMOHANbHBIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IPU PELICHNUH 3a1a4 U3 JPYTUX [IPEAMETOB
U TPaKTUYECKUX 3aJady; YMEHHUE MHCIIOJIb30BaTh KOOPAMHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTb JJIsi MU300pakKeHUs peleHHi

YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHne onepupoBarh MOHATHAMU: QYHKIHS, TpaduK GyHKIHH, HYIH
byHKLHY, IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEXYTKH
BO3pacTaHus, yObIBaHUS, HauOOJbIlIee W HAUMEHbIIEE 3HAUCHUS
byHKLUY; YMEHHE OIIEpUpPOBAThH MOHSTHUSIMMU: npsivast
POTIOPIMOHATILHOCTD, JINHEHHAsT PYHKIUS, KBagpaTHIHAs (yHKIHS,
oOpaTHasi MPONOPLUUOHAIBHOCTE, Mapaloiyia, rumnepobosia; yMmeHHe
ctpouth rpadukm  (GYHKOWH, WCHONB30BaTh Trpadukd IS
OIpPECIICHUsI CBOMCTB IIPOLIECCOB U 3aBUCUMOCTEH, IUIsl PELICHUs
3aja4 U3 APYrux y4yeOHBIX NMPEAMETOB U pEaIbHOM KU3HU; YMEHUE

BbIpaXXaTb q)OpMy.HaMI/I 3aBUCHUMOCTU MCIKAY BCIMIYNHAMU

YMeHue  onepupoBaTb  IOHSTHUSIMM: II0CJIEI0BATENBHOCTD,
apumernueckas U TeOMETpUYECKass IPOrpecCUud; yMEHHe
UCIIOJIb30BaTh CBOICTBA MOCIEN0BATENIbHOCTEH, (DOPMYIIBI CYMMBI U
o0IIero wieHa Npy PeLIeHUH 3a1ad, B TOM YUCIE 3aJad U3 JPYrux

y‘Ie6HLIX MNpeaAMETOB U peaﬂBHOP’I KHU3HU

YMeHue pemath 3aa4u pa3HbIX TUIIOB (B TOM YHCJIE Ha MPOIEHTHI,
JONTM W 4YacTd, JBIKEHHUE, paboTy, IeHY TOBapOB U CTOMMOCTH
MOKYTIOK ¥ YCJIyT, HAJIOTH, 3a7[a41 U3 00JaCTH YIIPaBICHUS JIMUHBIMU
U ceMeWHbIMH (UHAHCAMH), YMEHHE COCTaBISTh BBIPAKEHUS,
yYpaBHEHUs, HEPABEHCTBA M CHCTEMBI [0 YCJIOBHUIO 3a/1ayH,
MCCJIEIOBATH MOJyUYEHHOE PEIIEHUE U OLIEHUBATh MPABIONOA00HOCTh

MTOJIyYEHHBIX PE3YJITATOB
YMeHue onepupoBaTh NOHATUAMU: (QUTYpaA, TOUKA, OTPE3OK, IpsimMas,
1yd, JI0OMaHas, yrou, MHOI'OYTOJIbHUK, TPEYrOJIbHUK,

paBHOOEAPEHHBIH u PaBHOCTOPOHHHU TPEYIrOJIbHUKY,




NPSIMOYTOJIBHBIN TPEYrOJIbHUK, MeIuaHa, OUCCEKTpPHCa U BBICOTA
TPEYrojibHUKA,  YETHIPEXYrOJbHMUK,  IMapajuiejiorpamMm,  pomo,
OpSIMOYTOJIBHUK,  KBajpar, Tpameuus;  OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (HUTypaMH;
YMEHHE peliaTh 3a/a4d, B TOM YUCIIE U3 MOBCEIHEBHOW JKMU3HH, Ha
HaXO0X/IEHNE F€OMETPUUECKUX BEJIUUYHUH C IPUMEHEHUEM U3YyUYEHHBIX

cBOMCTB (huryp u pakToB

10

VMeHHEe ONepHpoBaTh MOHATHSIMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh U MEPICHIUKYIIIPHOCTD MPSMBIX,
YroJ MEXIy NPSIMbIMH, HEPICHIUKYISP, HAKIOHHAS, MPOCKLUS,
nogodue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CUMMETPHS
OTHOCHUTEJIPHO TOYKH W TPSIMOW; YMEHHE pPaclo3HABaTh PaBEHCTBO,
CUMMETpHIO W momobue  ¢uryp,  mHapaulelbHOCTh U

NEPHNCHAUKYIIAPHOCTD IIPAMBIX B OKPY’KArOIIEM MHUPE

11

VYMeHue onepupoBaTh IOHATHAMM: JUIMHA, PAcCTOSHHUE, Yol
(BeMMYMHA yIJia, CHHYC U KOCHHYC yIJla TPEyroJIbHHUKa), IUIOIAb;
YMEHHUE OLICHUBATh Pa3Mepbl IPEIMETOB U 00BEKTOB B OKPYKAIOLIEM
MHUpE; yMEHHE TPUMEHSTH (QOPMYIBl IMEpPUMETpa W IUIOMIAIH
MHOI'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTU M IUIOIIAAM Kpyra, oobema
IPSIMOYTOJIBHOTO MapajliesenuIena; yMeHHEe MPUMEHITh MPU3HAKU
paBEeHCTBa TPEYTOJBbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopeMy Iludaropa, TpUTrOHOMETPUYECKUE COOTHOIICHUS JUIS

BBIYMCJICHUA OJINH, paCCTOHHHﬁ, i (ONENEY

12

YMeHune wu300paxarh IJIOCKHE (UIypsl M HMX KOMOHMHaIuH,
IIPOCTPAHCTBEHHbIE (UTYPHl OT PYKH, C MOMOUIBIO UYEPTEKHBIX
MHCTPYMEHTOB M DJIEKTPOHHBIX CpPEACTB IO TEKCTOBOMY WIIU

CUMBOJIbHOMY OIIMCAHUTO

13

14

YMmenue ONepupoOBaTh IMOHATUAMHU: MPAMOYroOJibHad CHCTCMaA
KOOpJWHAT, KOOpJAWHATBI TOYKH, BCKTOp, CyMMa BECKTOPOB,
MNPOU3BCACHUC BCKTOpPAa HA YHCIO, CKaJIAPHOC TMIPOU3BCACHUC
BCKTOPOB;, YMCHHUC HCIIOJIB30BaThb BCKTOPbBI W KOOPJAWHATHI JJId
MNPEACTAaBJIICHUA JAHHBIX W PCIICHHUA 3aJla4, B TOM YHCJIC U3 JPYTHUX

y4eOHBIX TIPEIMETOB U PEATbHON KU3HU

YMmenne ONEprUpOBaTh IMMOHATHUAMU: CTOJIOMKOBBIE U KPYTOBEIC

AuarpaMmel, Ta6J'II/II_H:I, cpeaHcee apH(bMeTqucxoe, MEIaHa,




15

16

HauOoJIbIlIee U HAMMEHBIIIEE 3HAUCHHUS, pa3MaxX YHCIOBOTO Habopa;
YMEHUE W3BJIEKAaTh, HMHTEPIPETUPOBATH M  MPEoOpPa3OBHIBATH
WHPOPMAIIHIO, TIPEJICTABICHHYI0 B TaOJMIaX W Ha JuarpamMmax,
OTPAXKAIOIIYIO CBOMCTBA U XaPAKTEPUCTUKH PEATbHBIX MPOIECCOB U
SIBJICHHWI; YMEHHE pACIO3HABaTh W3MCHUYUBBIC BEIWYMHBI B

OKpYXaIoIIeM MHpPE

YMeHue oneprupoBaTh MOHATUSMHU: CIyYalHBIM OMNBIT (CIydaiHbIN
AKCIIEPUMEHT), JJIEMEHTApPHOE COOBITHE (dJIEMEHTAPHBIA HCXOJ)
CIIy4aifHOTO OIBITA, CIYYailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HAXOAUTh BEPOSITHOCTH CIIy4alHBIX COOBITHII B ONbITaxX ¢
PABHOBO3MOXHBIMH 3JIEMEHTAapHBIMUA COOBITUSIMH; YMEHHE peIaTh
3ajaud METOJOM OPraHU30BAaHHOTrO mepedopa U ¢ MCHOJIb30BaHUEM
npaBUjia YMHOXXCHHS, YMEHHE OLIEHUBATh BEPOSTHOCTU PEATbHBIX
COOBITHI U SBIICHUI, TOHUMATh POJIb IPAKTHUUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpY)XalolleM MHpPE U B IKU3HH,
3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YKHCEN H €T0 POJIBIO B MAaCCOBBIX SABJICHUAX

YMeHue BbIOMpaTh MOAXOASAIINMNA HW3YYEHHBIH METOJ Ul pELICHUS
3aJ]a4M, IPUBOJUTH IIPUMEPHI MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HH, PACIIO3HABATH NPOSBICHUE 3aKOHOB MATEMATHKHU
B HCKYCCTBE, OIIMCBIBATh OTJAECIBHBIE BBIJAIOIINECS PE3YJIBTATHI,
IIOJIyYEHHBIE B XOJE Pa3BUTHS MATEMATHKU KaK HayKH, IPUBOIAUTH
IpUMEpPBl  MAaTEeMaTUYECKUX  OTKPBITMM W HUX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON NCTOPHUH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAePKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsle u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI

19 OOBIKHOBEHHbIE M JECATUYHBIE  JpOOH, TPOLEHTHl, OECKOHEYHbIE
' MIEPUOINIECKHE POOH

13 Panmonaneupie uncia. Apudmernyeckue omnepanuud ¢ paloHaJIbHBIMU
. YyHuCllaMu

14 JeiictButenpubie yncina. ApudMeTHUYEeCKHe OMNepaluu C IeHCTBUTEIbHBIMU
. qrcIaMu

s [TpuOmmkE€HHbIE BBIYMCICHUS, MpaBWUiIa OKPYIJIEHUS, MPUKHUIKA U OLEHKa
. pe3ynbTaTa BRIYUCICHUN
2 AnrebpanuecKue BRIPAKCHHS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

59 Crenenp ¢ nenbiM nokasaresneM. CTeneHb C pallOHAJIbHBIM I1OKAa3aTeJIeM.
. CBoiicTBa CTeNEHH

2.3 MHorounensl

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HaTypalbHOM  cTtemeHu.  JlelicTBus ¢
' apupMeTHUECKUMU KOPHSIMH HaTypalbHON CTEEHH
3 YpaBHEHMS U HEPABEHCTBA

- Ilensie u apoOHO-panMoOHaNbHBIE ypaBHEHHsA. CHCTEMBI UM COBOKYIHOCTHU
. ypaBHEHUU

1n Lenble n apoOGHO-panMoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTHU
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 3amau
4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEN




Apudmernueckass u reomerpuueckas mnporpeccuu. dopmyna  CI0XKHBIX

4.2
IPOLICHTOB
5 OyHKIMH
OyHKUg, cmocodsl 3amanus  GyHkuuu. ['paduk  dyakumm. OOIacTh
oTIpesieNIeHus] U MHOXecTBO 3HaueHui ¢pynkuuu. Hymu pynkmun. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMBbl U
MUHMMYMb! GyHKuMHU. HaunOosnbliee u HauMeHbllee 3HaYeHUE (QYHKLIHMU Ha
IPOMEKYTKE
6 KoopauHaTs! Ha IpsAMOM U IJIOCKOCTH
6.1 KoopaunaTthHas npsimas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBOiCTBa
7.2 TpeyroabHUK
1.3 MHOroyrojabsHUKI
7.4 OKpy’>KHOCTb U KpYyT
7.5 M3mepeHue reoMeTpu4eckix BeIMYUH
7.6 BekTopsl Ha IIII0CKOCTH
8 BeposiTHOCTB U cTaTHUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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