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INOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJWH M3 OCHOBHBIX PAa3JeJiOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOIIUNA CBOEH 1ebl0 00€CTeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIyp, UX
OTHOUICHUH ¥ B3aUMHOE  pACIOJIOKEHUE, ONMUpaeTCs Ha JIOTHYECKYIO,
JIOKA3aTeJIbHYIO0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
o01m1ero o0pa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYyYarOMIMICS YUYUTCS TIPOBOAUTD
JIOKA3aTeJIbHbIE PACCYKJIEHUS, CTPOUTH JIOTHUYECKHE YMO3aKIIFOUECHHSI, JOKa3bIBaTh
UCTUHHBIE YTBEPXKICHUS U CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJUTH
pacCyKJIeHUsT «OT TMPOTUBHOTO», OTJIMWYaTh CBOMCTBA OT  IPHU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPKACHUS.

BTopoil 1nenpr0 W3ydeHUs] TEOMETPUM SBISIETCS MCIIOJIB30BAHUE €€ Kak
WHCTPYMEHTA MPU PEIIEHUM KaK MATEMaTUYECKUX, TaK M NPAKTUYECKUX 3a/]ad,
BCTpEYAIONIMXCS B peaidbHOM >ku3HU. OOydaronmuiics AOHKEH HayYUThCs
OTPENICIUTh TEOMETPUUECKYIO (PUTYpPY, OMHCATh CIOBAMHU JAHHBIA YEPTEXK WIIU
PUCYHOK, HAITH IJIOMIAb 3€MEIBHOTO YYaCTKA, pACCUUTATh HEOOXOAUMYIO JUTUHY
ONTOBOJIOKOHHOTO Kalenst miu TpeOyemble pa3Mepbl rapaxa ajsi aBTOMOOMIIAL.
DTOMYy COOTBETCTBYET BTOpAsi, BHIYUCIHUTENIbHAS JIMHUA B MU3yUYEHUU T€OMETPUHU.
[Ipu pelieHun 3aay MPAKTUYECKOTO XapakTepa OO0YYaIOIUNUCS YYUTCS CTPOUTH
MaTEMaTUYECKUE MOJIETIM pEAIbHBIX JKU3HEHHBIX CUTyallud, MPOBOJUTH
BBIYKCIICHHS U OLIEHUBAThH aJIEKBAaTHOCTh IMOJTYYEHHOT'O PE3yJIbTaTa.

KpaitHe BaxHO MOAUEPKUBATH CBS3U TEOMETPUM C JAPYTUMHU y4eOHBIMU
peAMeTaMHu, MOTUBUPOBATh MCIOJb30BaTh OMPEACIICHUS TEOMETPUUYECKUX (QUTYP
U TIOHSTHH, JIEMOHCTPUPOBATH MPUMEHEHHE MOJYYEHHBIX yMEHUH B (U3UKE U
TEXHUKE. OTU CBA3M HauOosiee SpPKO BUIHBI B Temax «BekTopb,
«Tpuronomerpuueckne CcoOoTHOWEHUs», «Meron koopauHat»y U «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomMeTpus» BKIIOYAET CIEIYIOUIME OCHOBHBIE pa3Jeibl
conepxanusi: «l'eomerpuueckue Qurypsl M HUX CBOMCTBa», «V3Mepenue
Ir€OMETPUYECKUX  BEIMYUH», «JleKkapToBbl KOOpAMHATHL Ha  IJIOCKOCTH,
«Bekrtops», «JIBrkeHus miockocTw», «lIpeodpa3zoBanust mogo00us.

Ha usyuenne yueOnoro kypca «I'eometpusi» orBogutcst 204 yaca: B 7 kiacce
— 68 vacoB (2 yaca B Heneno), B 8 kiacce — 68 yacoB (2 yaca B Henelnw), B 9
KJ1acce — 68 yacoB (2 yaca B HEJEIIO).



COJEPXAHUE OBYYEHUA
7 KIIACC

Hauanbnslie nonstusa reomerpun. Touka, npsimasi, OTpe30K, Jiyd. Yrou. Buasl
yriioB. BeprukampHble H CcMexHBIE yIUIBl. buccekrpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [[apajiebHOCTh U IEPIEHIUKYIISIPHOCTD IIPSIMBIX.

Cummerpuunble  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CUMMETPHUH B OKPYKAIOLIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOUIBIO LUPKYJS M JIMHEUKU. TpeyroyibHHK.
Bricorta, Mmennana, Ouccekrpuca, UX CBOMCTBA.

PaBHOOCApEeHHBII W PaBHOCTOPOHHHMH  TpeyrojbHUKUA. HepaBeHCTBO
TPEYTOJIbHHUKA.

CoiicTBa M MNpU3HAKA PABHOOEAPEHHOIO TpeyroybHUKA. [Ipu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKU NapAJIIENbHBIX MPAMBIX. CyMMa yIioB TPEYTOJIbHUKA.
Breminue yribl TpeyrojapHuUKa.

[IpssmoyrosibHbI  TpeyroiabHUK. (CBOWCTBO MEAHMAaHbl MNPSAMOYTOJIBHOTO
TPEYTrOJbHHUKA, MNPOBEAEHHOW K  rumoreHy3e. Ilpu3Haku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. IIpsIMOYTOJIBHBIN TPEYTOJBHUK C yIiIoM B 30°.

HepaBeHcTBa B T€OMETpUM: HEPABEHCTBO TPEYTOJIBHUKA, HEPAaBEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJsibllIeM YIiie U OOJIbLIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

['eomeTpuueckoe MecTO TO4YEK. buccekTtpuca yria W CepeIMHHBIN
NEPIEHANKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpyKHOCTb M KpyI, XOpJa M JUaMeTp, HUX CBOWCTBA. B3aumuoe
PAaCIIOJIOKEHUE OKPYKHOCTH M NpssMou. KacarenpHas U cexymias K OKPY>KHOCTH.
OKpy>KHOCTb, BIHCAaHHAas B Yroi. BrnucanHas W onucaHHas OKPYKHOCTH

TPEYTOJIbHHUKA.
8 KUIACC

YerpipéxyronpHuku. llapamienorpamm, ero npusHaku U cBoucTsa. YactHbie
Clydyad MapajijieiorpaMMOB (MPSIMOYTOJIbHUK, pOMO, KBaapar), UX NPU3HAKU U
cBoricTBa. Tpamernus, paBHOOOKas Tpamenus, €€ CBOHCTBA M IPU3HAKHU.
[IpsiMoyToOJibHAs Tpaneuus.

Meron ynBoenuss menuansl. LlenTpanbHas cummerpus. Teopema dPaneca u
TEOpPEMA O IMPOMOPLUMUOHAIBHBIX OTPE3KaAX.

CpenHue TMHAM TPEYTroJIbHUKA U Tparneuuu. LIeHTp macc TpeyroiabHUKa.

[Tonqobue TpeyroabHUKOB, KoddduiueHt mnogoous. IlpuszHaku mnomoOus
TpeyroJIbHUKOB. [IpuMeHenne noqoous npu peleHn: MPaKTUYECKUX 3a/1a4.



CpoiicTBa miomaae reomerpuyeckux ¢uryp. @opMyinbl Uil IUIOLIAAN
TPEYroJIbHHKA, NapajuienorpaMma, pomOa u Tpaneuuu. OTHOILIEHHE IUIOIIAIeH
noTI0OHBIX (Uryp.

Boruncnenue miomaaei TpeyroabHUKOB U MHOTOYT'OJIbHUKOB Ha KJIIETYATOM
Oymare.

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

CHHyC, KOCHHYC, TAHI'€HC OCTPOIO yIJla MPSAMOYTOJIBHOTO TPEYTOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpuUroHOMeTpuueckue (yHKIUU
yrioB B 30, 45 u 60°.

Brnucannbele ¥ IEHTpaJNbHBIE YIJbl, YroJd MEXIy KacaTelbHOM U XOpAOW.
Yriel  Mexay XopJaMM M CEeKyIUMMH. BrimcaHHble W ONMCaHHbIE
YEeThIPEXYTOJIbBHUKHA. B3auMHOE pacmnosiokeHne AByX OKpyxkHocTed. Kacanwme
okpyxHocTel. O01Ie KacaTeabHbIe K JBYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O mo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOPMYIIbI IPUBEACHUS.

Pemienne TpeyronpHukoB. TeopemMa KOCHHYCOB M TEOpEMa CHHYCOB.
Pemienne mnpakTMdecknx 3agad C HCIOJIB30BAHUEM TEOPEMBl KOCHUHYCOB H
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue nmoaodus. [lonob6ue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NPOU3BENCHUM OTPE3KOB XOpA, TEOPEMBI O NPOU3BEICHUU
OTPE3KOB CEKYLIMX, TEOPEMA O KBaJIpaTe KacaTeIbHOM.

Bekrop, mimmHa  (MO&ynb)  BEKTOpa,  COHANPABIEHHBIE  BEKTOPBI,
MIPOTUBOIOJIOKHO  HAIIPABJICHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMM HaJ BEKTOpaMu. PasnmokeHue BEKTOpa MO JIBYM
HEKOJUIMHEapHbIM BekTopaM. KoopaunaTtel BekTopa. CKalsipHOE MPOU3BEIICHUE
BEKTOPOB, IPUMEHEHNE JJIS1 HAXOKICHUS JJIMH U YIJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. Y PaBHEHHUs NPSIMON U OKPYKHOCTH
B KOOpJIMHATAX, IIEPECEUCHUE OKPY>KHOCTEN U MPAMBIX. METO KOOPJIUHAT U €O
MIPUMEHEHHUE.

[IpaBunbHBIE MHOrOYTrOJBHUKHU. JlnmmHa OKpyXHOCTH. I'pamycHas wu
paguaHHas Mepa yIyia, BBIYMCICHHE JJIMH AYr OKpyxkHOocTteu. [lmomane xpyra,
CEKTOpa, CETMEHTA.

JIBWKeHUs TUIOCKOCTH M BHYTPEHHUE CUMMETpuUu Guryp (djaeMeHTapHbIe
npeactasienus). [lapannensubiit nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMbBbI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHMsS IporpamMMmbl Yy4yeOHOro Kypca
«I'eomeTpHsD»» XapaKTEPHU3YHOTC:

1) maTpuoTHYeCKOe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K TMPOUUIOMY M HACTOSUIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOIIEHWEM K JOCTHIKEHHUSAM  POCCHUHCKHUX
MaTE€MaTUKOB M POCCUHCKONM MAaTEMaTHYECKOM IIKOJbI, K MCIOJIB30BAHUIO 3THUX
JOCTHKEHHM B IPYTHX HayKaX U MPUKIAIHBIX cepax;

2) rpaskaaHCcKoe U 1yXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO O0S3aHHOCTEN I'pa)KAaHMHA U pealn3alii e€ro
IpaB, IMPEICTaBICHUEM O MAaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp IPaKJaHCKOro oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKACHHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C IPaKTUYECKUM NPUMEHEHHEM JOCTWKEHUH HayKH, OCO3HAHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JAEATENBHOCTH YYEHOIO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM HAa aKTMBHOE Y4YacTHE€ B PELIICHUM IPAKTUYECKUX 3aaad
MaTEMaTUYECKOM HANpPaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHMsl HAa TPOTSHKEHUHM BCEW KU3HU NI YCHEIIHOW MpodecCHOHaIbHON
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpPOM U
INOCTPOECHUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaAHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTHYecKOe BOCTIMTAHHE:

CIIOCOOHOCTBIO K OSMOIIMOHAJIBHOMY U  3CTETHUYECKOMY BOCIPHUSATHIO
MaTEeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCy IE€HUW, YMEHHIO BHUJAETH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTALlME B JIEATEIbHOCTH HA COBPEMEHHYK) CHCTEMY HAYYHBIX
IPEJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS YEIOBEKA, MPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTHUYECKOW HAyKH Kak cQepbl 4YelOBEYECKOU
NEATEIbHOCTH, ITANOB €€ pa3sBUTUSA U 3HAYMMOCTH JJI1 PA3BUTHUS LMBUJIU3ALINH,
OBJIAJICHUEM SI3bIKOM MATEMaTHKU U MATEMaTHYECKOW KyJIbTYpPOHl KakK CpelCTBOM
NO3HAHWA MHpPA, OBJIAJICHUEM MPOCTEHIIMMH HABBIKAMU HCCIEI0BATEIbCKON
NEATEINbHOCTH;



6) ¢usmueckoe BocnuTanue, (popmMHupoBaHHE KYJbLTYPbl 310POBbSI U
IMOIMOHAJILHOIO 0JIarOnoJIy4Yns:

TOTOBHOCTBHIO TPHUMEHSITh MATEMATHYECKUE 3HAHWS B HMHTEpPECax CBOETO
37I0pOBbsl, BEJACHUA  370poBOro oOpaza JKM3HU  (3710pOBO€  IIUTaHME,
cOaaHCUPOBAHHBIA PEXUM 3aHATUM M OTHbIXa, peryisapHas Qusnueckas
aKTUBHOCTB), C(HOPMHPOBAHHOCTHIO HAaBBIKA pPEQIICKCHN, MPU3HAHUEM CBOETO
MpaBa Ha OUIMOKY U TAKOTrO e IpaBa JpPyroro 4eaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHUE:

OpHUEHTAIME HAa TPUMEHEHNE MAaTeMaTUUECKUX 3HAHWM U1 PEUICHUs 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPYXaloIledl cpeapl, IJIaHUPOBAHUS TOCTYIKOB U
OLCHKA HMX BO3MOXHBIX MOCHEACTBUN JJIs1 OKPYXKAIOIIEW CPEeAbl, OCO3HAHUEM
I00ATBHOTO XapaKTepa 3KOJIOTHIECKUX MPOOIeM U yTeH UX PEIICHNUS,

8) ajanranus K U3MEHAIIMMCSH YCJOBHAM COLMAJIBLHOM U NPHUPOAHOU
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, IOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO NEATEIBHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS y JPYTrUX JIOJIe, MPUOOpPETaTh B COBMECTHOM JEATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMH U3 OIbITA JIPYTHUX;

HEOOXOJIMMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIUpOBaTh WU, TIOHITHS, TUIIOTE3bl 00 0OBEKTaX U SIBJICHUAX, B TOM YUCIIC
paHee HEU3BECTHBIX, OCO3HABaTh JACHUIIUTHI COOCTBEHHBIX 3HAHUUA U
KOMITETEHTHOCTEW, IJIaHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYHD  CHUTYyalldl0, BOCIPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUNA KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMBbIC PEIICHUS W JCHCTBUA, (OPMYIMPOBATh W OIICHUBATh PUCKH U
NOCNEeACTBUS, (HOPMHUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATbBI
Ilo3naBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3oBble Jiornueckue aeicTBua:

e BBIBJSATH U XapPaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MATEMATHYECKUX
OOBEKTOB, TOHITUH, OTHOIICHUNW MEXAY MOHATUAMH, (HOPMYIHPOBATH
ONpEAECICHUsT  TOHSATUM, yCTAHABIMBATh  CYIIECTBEHHBIM  IPU3HAK
KiIaccu(puKanyuu, OCHOBAaHWS JUIsl OOOOIICHUS W CPaBHEHUS, KPUTEPHUH
MPOBOJIMMOTO AHAIU3A;

e BOCIpPUHUMATh, (QopMyIUpOBaTH U  IPEOOPA3OBBIBATH  CYXKICHUS:
yTBEPAUTEIbHBIE M OTpHULIATENIbHBIC, C€IWHUYHBIC, YacTHbIE W OOIIue,
YCIIOBHBIE;



BBISIBIISITh ~ MaTeMaTHYEeCKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
OpOTUBOpEYMsl B (pakTaxX, [JaHHBIX, HAONIONEHUSAX U YTBEPKICHHSIX,
npeaiaraTb KpUTEPUU ISl BBISIBICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUUH;
JieNaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHAYKTUBHBIX YMO3aKIIOUEHHUM, YMO3aKIIFOUEHH 110 aHAIOTUH;

pa3bupatrh J10Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEP)KICHUHN (IpsIMbIE M OT
MPOTUBHOT0), TPOBOAUTH CAMOCTOSITEIbHO HECIOXHBIE J0Ka3aTelbCTBa
MaTeMaTHYeCKUX (aKTOB, BBICTPAUBATH APTyMEHTALMIO, MPHUBOJIUTH
IpPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIIOCOO pelmieHus ydeOHOW 3ajauu (CpaBHUBATh HECKOJIBKO
BapHAHTOB pEIIeHMs, BBHIOMpATh Hauboyiee TMOAXOAAIUNA C Y4ETOM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciieaoBarTe/bCKHe AeiiCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT IMO3HAHUSA,
dbopMyIupoBaTh BOMPOCHL, (UKCUPYIOLUIUME MPOTUBOpEUHE, MpodIemy,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JaHHOE, (OpMHUpPOBATH
TUIOTE3Y, ApTYMEHTHPOBATh CBOIO MO3ULINI0, MHEHHE;

OPOBOJUTH IO CAMOCTOSATEIBHO COCTABICHHOMY TIUIaHY HECIIOXHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE HCCIIEIOBAHUE 110 YCTAHOBJIEHUIO OCOOEHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOO0I;
CaMOCTOSITENbHO (HOpMyIHpPOBaTH 000O0IIEHUS M BBIBOJBI MO PE3yJbTaTaM
NpOBEAEHHOTO HAOMIOJCHUs, HCCIEIOBAHUS, OLEHUBATH JOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJbTaTOB, BEIBOJIOB U 000OIICHMIA;

IPOTrHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKXKe BBIJIBUIAThH
MPEANOJIOKEHHS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ nngopmanueii:

BBISBIISITh HEJOCTATOYHOCTh W HM30BITOYHOCTH HH(MOPMAIUH, JAHHBIX,
HEOOXOIMMBIX JUISI PEILICHHS 3a/1auH;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH
uH(GOPMAIIMIO Pa3INYHBIX BUIOB U (HOPM MIPEICTABICHHUS,

BbIOUpaTh (GopMy TpencTaBieHHs HHPOPMAMHM U WIUIIOCTPUPOBATH
pemiaemMble 3aJaud  CXEMaMH, JAMarpaMMaMmu, WHOW rpadukoil M uX
KOMOHWHAIHSIMU,

OLICHMBATh HAAEKHOCTH HMH(POpPMAIMHM 1O KPUTEPHUSIM, MPEIOKECHHBIM
YUUTEJIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSATEIHHO.

KoMMmyHMKaTHBHBIE YHMBeEPCAJIbHbIE Y4eOHbIe NeiCTBUS:

BOCIIpPUHUMATH U q)OpMYJII/IpOBaTB CYKACHUA B COOTBETCTBUU C YCIOBUAMU
" I CJIIMU O6HICHI/I}I, SCHO, TOYHO, I'PaAMOTHO BBIpAKAaTh CBOIO TOYKY 3PCHUA



B YCTHBIX M MHUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pEelIeHUs
3aJ1auu, KOMMEHTHUPOBATh TIOJyUYCHHBIN PE3yJIbTaT;

B X0J1¢ 00CYKICHHS 3a7aBaTh BOMPOCHI MO CYMIECTBY 00CYKIaeMOU TEMBI,
npoO0JIeMbl, pelIaeMon 3aauu, BbICKA3bIBaTh UJICH, HAIICJICHHbIC HA MOUCK
pEelIeHUs, COIMOCTAaBJIATh CBOM CYXIEHUS C CYXICHUSIMH JIPYTUX
YYaCTHHKOB JHaiora, OOHApY»XWUBAaTh pa3IMyue M CXOACTBO TMO3HUIUH, B
KOPPEKTHOU opMe HopMyITHpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MIPEACTABIATh PE3YJIbTATHI PEIICHUS 33/1a4H, IKCIIEPUMEHTA, UCCIIEOBAHNS,
IPOEKTa, CAMOCTOSITEILHO BHIOUPATh (JOPMAT BBHICTYIUICHHSI C YUETOM 3a7a4
IpPEe3eHTAIlMK U OCOOEHHOCTEN ayIUuTOpUU;

MMOHUMATh W WCIIOJIH30BaTh MPEUMYIIIECTBA KOMAHIHOW U WHIUBUIYyATHHOM
pabOTHI IPU PEIICHUH YIECOHBIX MAaTEMATHICCKUX 3a]1a4;

MPUHUMATh 11e7Thb COBMECTHOM JAESITEIBbHOCTH, TJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paboThl, pacnpenensTb BHUIbI padOT, JOTOBApUBATHCA,
o0CyX/1aTh MPOLIECC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIbKUX
JIIOACH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCyXIeHus, OOMEH
MHEHUSIMH, MO3TOBbIC IITYPMbI U JPYTHE), BHIMOIHATH CBOIO YaCTh paOOThI
U KOOPJIUHUPOBATH CBOU JIEUCTBHUS C JPYTMMU WICHAMH KOMAaH/IbI,
OLICHMBATh KAauye€CTBO CBOEro BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSM,
c(hOpMyTUPOBAHHBIM YIACTHUKAMU B3aUMOICHCTBUSI.

PeI‘yJIHTl/IBHI)Ie YHUBEPCAJIBHBIC y‘leﬁHLIe IleﬁCTBl/lﬂ

Camoopranusanus:

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH, aJTOPUTM pEUIeHMs 3ajaud (WM €ro
4acTh), BBIOMPATh CIOCOO pEHICHHS C Y4ETOM HMMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBATb M KOPPEKTHPOBATH
BapHaHTHI PEUICHUI ¢ y4€TOM HOBOM MH(OPMALINH.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbIN HHTEJJIEKT:

BJIAJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoliecca U pe3yJibTaTa
pelIeHns MaTEMAaTUIECKOM 3a1a4u;

MIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPU PELICHUH 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBbCTB,
HalIEHHBIX OLINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA NEATECIBHOCTH OCTABICHHON LEIU U
YCIIOBUSIM, OOBSICHATh MPUYUHBI JOCTHUKCHHSI WU HEJIOCTHKEHUS LENH,
HAXOJUTh OMIMOKY, 1aBaTh OLICHKY MPHUOOPETEHHOMY OTIBITY.

NNPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenus B 7 KJjacce OOyYarONIMICS TOJYYUT CIICTYIONTHE
MIPEAMETHBIE PE3YIbTATHI:

Pacnio3naBaTh HM3yuyeHHbIE Te€OMETpUYEeCKHE (QUTYypbl, ONpEenensiTh HX
B3aMIMHOE pPACIOJIOKEHUE, H300pakaTh Te€OMETpHUYECKHe (UTYPBHI, BBIOJHATD
YEpTEeKU MO YCIOBUIO 3a7add. V3MepsATh JIMHEWHBIE M YTIJOBBIE BEJIUYUHBI
Pemate 3a1aun Ha BBIYKCIEHUE JJIMH OTPE3KOB U BEJTUYHH YIJIOB.

Henatb rpyOyl0 OLEHKY JIMHEMHBIX M YIJIOBBIX BEJIMYMH MPEIMETOB B
peanbHOM KU3HU, Pa3MEPOB MPHUPOAHBIX OO0BEKTOB. Paznuuarh pa3Mepsl ATHX
00BEKTOB MO MOPSAKY BETUUHHBI.

CTpouTbh YEepTEXH K TEOMETPUUECKUM 3a]1ayaM.

[Tonb3oBaThCAd MpHU3HAKAMH PABEHCTBA TPEYrOJbHUKOB, HCIOJIb30BATh
MPU3HAKU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJILHUKOB MPHU PEIICHUH 3a/1a4.

[IpoBOAUTE JOTUYECKUE PACCYKACHUS C HCIOJIB30BAaHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonb30BaThCAd NPHU3HAKAMHM PABEHCTBA MPSAMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOWCTBOM MEJIMaHbl, TPOBEAEHHON K TUIIOTEHY3€ IPSIMOYTOJIBHOIO TPEYTOJIbHUKA,
B PELICHUH F€OMETPUYECKUX 3a7ay.

Omnpenenars napayieabHOCTh MPSMBIX C ITOMOIIBIO YTITIOB, KOTOPBIE 00pa3yeT
¢ HUMH cekymas. OnpenensaTh MapamiedbHOCTh MPSAMBIX C MOMOIIbIO PABEHCTBA
PACCTOSIHAM OT TOYEK OJHOU MPSAMOM O TOUEK APYTOM MIPSIMOU.

Pemate 3a1aumn Ha KieT4aTon Oymare.

[TpoBOANTH BBIUYMCICHUS M HAXOJUTh YHCIOBbIE M OYKBEHHBIC 3HAYCHUS
yIJIOB B TE€OMETPUYECKMX 3a/Jadax C HCIOJb30BAHHEM CYMMBI  YIJIOB
TPEYTrOJIbHUKOB W MHOTI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECEUCHUN JBYX MAapaJUIENbHBIX MPSAMBIX CEKylled. Pemare mnpakThuueckue
3a71a4¥ Ha HAXOXKJECHUE YTJIOB.

Biagete NOHATHEM TIE€OMETPHUYECKOTO MECTa TOYEK. YMETh ONpENeNsiTh
OMCCEKTPUCY yIJla U CEPEIUHHBII NEPIEHAUKYJISP K OTPE3KY KaK F€OMETPUUECKUE
MeCTa TOYEK.

@opMyIUpOBaTh OMNPEAECIEHUS OKPYXKHOCTU WU Kpyra, XOpIbl U JUAMETpa
OKPY>KHOCTH, MTOJIb30BATHCSI X CBOMCTBAMU. ¥ METh IIPUMEHSThH 3TH CBOKWCTBA MPHU
pELICHUH 3a4a4.

BiiageTe NMOHATHEM ONHMCAHHOW OKOJIO TPEYrOJbHHKA OKPYXHOCTH, YMETh
HaxoauTh €€ ueHtp. [lonp3oBaThCcs akTaMu O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYTOJbHHUKA TIEPECEKAIOTCSI B OJHOM TOYKE, M O TOM, YTO CEPEIHHHBIC
MEPIEHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OJTHOM TOUKE.

Bnaners nonsiTHEM KacaTeNnbHOM K OKPYKHOCTH, IOJIB30BATHCS TEOPEMOM O
NEPHEHANKYJIIPHOCTH KacaTeIbHOU U paguyca, IPOBEAEHHOIO K TOUKE KaCaHMSI.



[Tosp30BaTECS NMPOCTEUIIMMHU T€OMETPUYECKUMH HEPABEHCTBAMU, ITIOHUMATh
UX IPAKTAYECKUN CMBICIL.

[TpoBOIUTE OCHOBHBIE T€OMETPUUECKUE MOCTPOECHUS C MOMOILIBIO LIUPKYJIS U
JIMHENKHU.

K koHmy oOyueHus B 8 kuacce oOydaroIIMiCS MOJYYUT CIETYIOIINE
IpPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh OCHOBHBIE BHJBl YETHIPEXYTOJBHUKOB, HX 3JIEMEHTHI,
M0JIb30BAThCS UX CBOMCTBAMU MPH PEIIEHUH F'€OMETPUUECKUX 3a/1a4.

[TpuMeHATh CBOICTBA TOUKM NEPECEUEHMs] MEOUaH TPEYrojbHUKA (LIEHTpa
Macc) B PEIIEHUH 3ajau.

Biagets noHATHeM cpelHEW JIMHUMA TPEYTOJIbHUKA U Tpamneluu, TPUMEHSATh
UX CBOMCTBA INPU pPEUICHWH reoMeTpuyeckux 3aznad. [lomp3oBaTbes Teopemon
dasieca 1 TEOPEMOU O TPOMOPLIMOHATBHBIX OTPE3KAX, IPUMEHATh UX IS PELICHUS
IIPAKTUYECKUX 3a]a4.

[TpuMeHATh pU3HAKKU NOJ00US TPEYTOJIbHUKOB B PEHIEHUH T€OMETPUUECKUX
3ajad.

[Tons3oBatbess Teopemoit [ludaropa ams pemieHusT TEOMETPUUYECKUX U
IIPaKTUYECKUX 3a1a4. CTpOUTh MaTEMAaTUYECKYIO MOJIENb B IIPAKTUYECKUX 3a7a4aXx,
CaMOCTOSTEIIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JITIMHBI.

Biagere mnOHATMSAMH CHHYyCa, KOCHMHYCa M TaHIEHCAa OCTPOro yria
IPSIMOYTOJIBHOTO TPEyrojbHUKA. 110J1630BaThCA 3TUMH NOHATUSAMU ISl PEIIEHUS
PAKTUYECKUX 3a/a4.

Boruncnate (pa3nuuHbIMM CIOCOOAMHM) IJIOLIAAb TPEYTOJbHHUKA U ILIOLIAIU
MHOTOYTOJIbHBIX  (uryp (mosib3ysicb, TrA€ HEOOXOJUMO, KaJlbKYyJISTOPOM).
[IpuMeHATh MOJIy4YeHHbIE YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Biagetp NOHATHSMH BIMCAHHOTO M LEHTPAJIbHOIO YIJIA, HCIOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yriaX, yIrjlax Mexay XopAamH (CEKyLIMMHU) U YIJIe MEXKIY
KacaTeJIbHOM M XOPIOM IIPHU PEUICHUU T€OMETPUYECKUX 3aad.

Biiagetes moHATHEM OMMCAHHOIO YETBIPEXYTOJIbHHKA, MPUMEHSATH CBOMCTBA
OMMCAHHOTO YETHIPEXYTOIbHUKA ITPU PEIICHUN 3a/1a4.

[IpumMeHsATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MAaTEMaTHYECKUE
MOJIEIIN IS 3a/1a4 PEANIbHOW JKM3HU U IIPOBOANTH COOTBETCTBYIOIINE BBIYUCICHUS
C TpPUMEHEHUEM NOoJ00Us W TPUTOHOMETPUU (IOJB3YSACh, TJ€ HEOOXOIMMO,
KAJIBKYJISITOPOM).

K xoHiy oOyuenus B 9 kjacce oOyYarONIMIiCS TOJYYHUT CIICTYIONTHE
IIPEIMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIUM OCTPBIX YIJOB, HAXOAUTh C HX
IOMOIIBIO Pa3JIMYHbIE 3JEMEHTBHl IPSIMOYTOJIBHOTO TPEYroJIbHUKA («pelIeHne



IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KalIbKYJISATOPA) AJIUHBI
Y YIJIbI [Tl HETAOJMYHBIX 3HAYEHUH.

[Tonp3oBaTbes hopMynamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXKJIECTBOM JUII HAXOXKJICHHMSI COOTHOIICHUM MEXAYy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISI HAXOXKIAEHUS PA3JIMYHbBIX
AJIIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYrOJIbHUKOBY»), MPUMEHATh HUX MpHU
pPELIEHNN TEOMETPUYECKHX 3a1ad.

Brnagerp moHsTMsAMHM  npeoOpa3oBaHMs  MOAOOUS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJO0HBIX (uryp. [lonbp3zoBaThCs CBOWCTBaAMHU MTO100MSI POU3BOJIBHBIX
buryp, yMeTh BBIYHCIATH [JIMHBI W HAXOAWUTh YIIBl Yy MOAOOHBIX (uryp.
[IpuMeHsTh CBOWCTBA MOMOOMS B MPAKTUYECKUX 3ajayax. YMEThb HPUBOIUTH
IpUMEpPHI TOTOOHBIX (PUTYP B OKPYKAIOIIEM MUDE.

[Tosp30BaTECS TEOPpEMAMU O NMPOU3BEICHUH OTPE3KOB XOPJ, O IPOU3BEACHUN
OTPE3KOB CEKYLIUX, O KBaIpaTe KaCaTEIbHOM.

[Tonp30BaThCs BEKTOpaMH, MOHUMATh MX T€OMETPUUYECKUNA W (HU3HUECKU
CMBIC, TPUMEHATh UX B PEUICHHMH TE€OMETPUYECKHX W (DU3MUECKHX 3ajady.
[IpuMeEHATH CKAIPHOE MPOU3BEACHUE BEKTOPOB [UUIsl HAX0XKACHUS JUIMH U YTJIOB.

[Tonb30BaTbCd METOAOM KOOPAMHAT Ha IUIOCKOCTH, INPHUMEHATH €ro B
pPELICHUU T€OMETPUYECKUX U ITPAKTUYECKHX 3a]1a4.

Bnaners mOHATHUSMM NPAaBUIBHOTO MHOI'OYI'OJIBHUKA, JUIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPYKHOCTH U PaAMaHHOM MEPBI yIJia, YMETh BBIYMCIATH IUIOIIAb
Kpyra u ero yacteil. [I[puMeHsTh noydYeHHbIE YMEHUS B IPAKTUYECKUX 3aadax.

Haxoguts ocu (Mau LEHTPBI) CUMMETpUM (UTYp, NPUMEHATH JABM)KECHUS
IIJIOCKOCTHU B MPOCTEUIINX CIydasiX.

[IpyMeHATh NONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTb MAaTEMAaTHYECKHE
MOJIEIIN IS 3a/1a4 PEANIbHOW JKM3HU U IIPOBOANTH COOTBETCTBYIOIINE BBIYUCICHUS
C NPUMEHEHUEM MOAOOUS M TPUTOHOMETPUUECKUX (YHKUUH (MONb3YysCh, TN
HEOO0XO0MMO, KaJbKYJIATOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KouunyecTBo 4acos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uMppoBbIe
Ne ni/mn P Kourpoasnsl | IIpakTuyecku (upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
e padoThbl e padoThl
pecypcsbl
[Ipocreiimue reomerprueckue GUrypsl u
1 I/If cBoucTBa. M3me elzme FGOMj)r I/I}‘]-II;CKI/IX 14 bubamorexa LHOK
’ P P https://m.edsoo.ru/7f415¢e2e
BEJIMYMH
bubmmoreka [IOK
2 T 17 1
PEYTOIIBHHEH https://m.edsoo.ru/7f415¢e2e
3 [TapatenbHble IPSIMBIE, CyMMa yIJI0B 20 | bubnuoreka [IOK
TPEYyrojbHUKa https://m.edsoo.ru/7f415e2e
4 Oxpyx’HOCTb U Kpyr. [ 'eomeTpuueckue 13 | bubnuoreka [IOK
IIOCTPOCHUS https://m.edsoo.ru/7f415e2e
bubmmoreka [IOK
m i 4 I
> OBTOpeHHe, 0600IeHKE SHaHHi https://m.edsoo.ru/7f415¢2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




8 KVIACC

HaumeHoBaHue pa3iejioB U TeM

KoaunuecTBo yacoB

DJIeKTpPOHHbBIe (HH(POBHIE)

Ne n/m KonTpoJabubie
NporpamMmblI Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI
N bubmuoreka [JOK
! HeTbIpexyronbHiKH 12 ! https://m.edsoo.ru/7f417¢18
Teopema Paneca u TeopemMa o
2 MIPOMOPITMOHAIBHBIX OTPE3KaX, MOJ0OHbIE 15 1 bubmorexa HOK
poTopH P > 11O https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKH
[Inomans. Haxoxaenne miomanen
3 Tpe TOJ'II[BHI/IKOB u f/IHoro O;IjHﬂLIX ¢bur 12 1 bubamorexa [IOK
pey yr M https://m.edsoo.ru/7f417e18
[Tnomanu nogo6HBIX Guryp
4 Teopema IIudaropa n Hayana 12 1 bubnnoreka [IOK
TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
VY1l B OKpyKHOCTH. Brincanusie n
5 ONMCAHHBIEC YETHIPEXYTOJIbHUKH. 13 1 bubnnoreka [IOK
Kacarenbnbie k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpY>KHOCTEHN
. bu6mmoreka [IOK
6 [ToBTOpeHue, 06001IeHNEe 3HAHU 4 1 hitps://m.edsoo.r/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6




9 KVIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBo yacoB

DJIeKTpPOHHbIe (HU(POBbIE)

Ne n/m KonTtpoJsbHbie
NMPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE Pecypchl
padoThI
| Tpuronomerpus. Teopembl KOCUHYCOB U 15 1 bubnnorexa [JOK
CHUHYCOB. Perienue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c¢
) [Ipeo6paszoBanue nonodbus. Merpuueckue 9 | bub6nuoreka [IOK
COOTHOIIIEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2¢
bu6mmoreka [IOK
B 12 1
3 CKTOPH https://m.edsoo.ru/7f41al2c¢
bu6mmoreka [IOK
4 10 1
JlexapToBbI KOOPAMHATHI HA MIIOCKOCTH hitps:/m.cdsoo.rw/7f41al 2¢
[IpaBunbHBIE MHOTOYTOJIBHUKU. JlJIMHA
5 01? YKHOCTH U ILJIO y; b Kpyra 8 9 bubmmorexa [TOK
by " ﬂv pyre: https://m.edsoo.ru/7f41al2c¢
Brruucnenue mnomanaei
bu6mmoreka [IOK
6 6
JBIKeHHs II0CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenwue, 06001IEHNE, 7 ) bubmuoreka [JOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/7f41al2¢
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6




HHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
ungposbie
Ne n/m Tema ypoka KonTpoabHbie op
Bcero o0pa3oBaTejibHbIE
padoThI
pecypcsbl
1 [Ipocreiimme reoMmeTpuueckre 00bEKThHI 1 Bubnmorexa [IOK
P P https://m.edsoo.ru/8866b724
2 CpaBHEHHE OTPE3KOB U YTJIOB 1
N3mepenne oTTpe3koB 1
4 Pewenue 3anau no reme "U3mepenue | bubnuotexa [JOK
OTpe3KoB" https://m.edsoo.ru/8866¢c3ea
5 Nsmepenue yrinos 1
6 Pemenue 3amau mo reme "Nzmepenue |
yriaoB"
7 CMexXHBIE U BEPTUKAJIbHBIC YTIIBI 1 bubmotera [JOK
p r https://m.edsoo.ru/8866¢5c0
g Pemenue 3amaq mo teme "CMexxHBIE B 1 bubmuoreka [{OK
BEPTUKAIBHBIC YTIIbI" https://m.eds00.ru/8866¢7be
9 Pemenue 3anau no reme "CmexHbIe U |
BEPTUKAJIbHBIE YTJIbI" YPOK - MPAKTUKYM
10 IlepnieHquKynsipHbIE IPSAMBIE 1
bu6mmoreka [IOK
11 MHuoroyro , JOMaHa 1
HOTOYTOIBHIIE, TOMAHaA https://m.edsoo.ru/8866cbba
12 IIepumerp u mIomanb NpAMOYTrOJIbHUKA 1
13 [lepumerp u momans uryp, 1




COCTAaBJICHHBIX U3 ITPAMOYTOJIBHUKOB

KonTponbhas pabota no teme

14
"[Ipocreiimue reomerpuueckue Gurypst”
AHanu3 KOHTpoJIbHOM paboTkl. [TonsiTHE O
15 ABHBIX TPEYTOJIbHUKAX U NIEPBUYHBIE brbmorexa [TOK
P pey p https://m.edsoo.ru/8866ce80
MIpPeJICTaBICHMSI O paBHBIX (purypax
16 [lepBblii mpU3HAK paBEeHCTBA bubnuoteka [JOK
TPEYrOJILHUKOB https://m.edsoo.ru/8866d1fa
17 Pemenue 3anay no teme "IlepBbiit bubnuotexa [JOK
IIPU3HAK PABEHCTBA TPEYTOJbHUKOB" https://m.edsoo.ru/8866d34e
18 Onpenenenre MeaNaHbl, OUCCEKTPUCHI,
BBICOTHI TPEYTOJIbHUKA
19 PaBHOOeipeHHBIE 1 PABHOCTOPOHHUE bubnuoteka [JOK
TPEYrOJIbHUKU https://m.edsoo.ru/8866d6fa
20 CBoiicTBa paBHOOEPEHHOTO bubnmnorexa [JOK
TpEYrojbHUKa https://m.edsoo.ru/8866d880
)1 Pemenue 3anau nmo teme "CBolicTBa bu6mmoreka [IOK
PaBHOOEIPEHHOTO TPEYTOJbHUKA" https://m.edso0.ru/8866d880
Pemenue 3anau no teme "ColicTBa
22 aBHOOEJPEHHOTO TpeyrojibHUKA" YPOK - Bubnmorexa [IOK
P P peyr P https://m.edsoo.ru/8866e26¢
MPaKTUKYM
3 Bropoii npu3Hak paBeHCTBa bubnuoteka [IOK
TPEYTrOJILHUKOB https://m.edsoo.ru/8866e01e
4 Pemenue 3amau mo teme "BTopoii npu3zHak
paBeHCTBA TPEYroJbHUKOB"
75 Tperuii npu3HaK paBeHCTBA

TPEYTrOJIbHUKOB




Pemenue 3ana4 no teme "Tpu npusHaka

bu6mmoreka [IOK

26 paBEHCTBA TPEYTOJIbHUKOB" https://m.edso0o.ru/8866e88¢
7 Teopema 0 COOTHOLIEHUH MEXIY
CTOPOHAMU U YIJIaMHU TPEYTOJIbHUKA
28 [Ipu3Hak paBHOOEAPEHHOTO TPEYTOJIbHUKA
29 HepaBeHcTBO TpeyronbHUKa bubmorexa [TOK
https://m.edsoo.ru/8866e3a2
30 Pemenue 3amau mo reme "HepaBeHcTBO
TpeyrojpHukKa"
3l KonTtponbHas padora no Teme bubnuoreka [IOK
"TpeyronsHuku" https://m.edsoo.ru/8866ecbe
1 AHanu3 KOHTPOJIbHOI paboThI. bubnuoreka [JOK
[TapatensHbIe IpAMBIE, UX CBOWCTBA https://m.edsoo.ru/8866ef64
HaxkpecT nexaiue, COOTBETCTBEHHBIE U
13 OJIHOCTOPOHHUE YTJIbl, 00pa30BaHHBIC MTPHU bubnuotexa [JOK
MEPECEUCHUN MTaPATUIETbHBIX PSIMBIX https://m.eds00.ru/88661086
CEeKyIICH
34 [Ipu3Haky napayuieabHOCTH MPSIMBIX
35 Pemenue 3anau no teme "llpusnaku
NapajuIeIbHOCTH MPSIMBIX"
Pemenue 3anaq no teme "llpusnaku
36 NapaJUIEIbHOCTH MPSIMBIX" YPOK -
IIPAKTUKYM
37 Axcroma napauienbHOCTH NPSMBIX.
[LaTeiit moctynar EBkinna
18 Teopemsl 00 yriax, 00pa3oBaHHBIX IBYMS bubamnorexa [JOK
MapaJuIeIbHBIMU IIPSIMBIMU U CEKYILIEH https://m.edsoo.ru/886613b0




Pemenue 3anau mo teme "Teopembl 00

39 yriax, 00pa3oBaHHBIX IByMsI brbmorexa [TOK
on https://m.edso00.ru/8866{3b0
napajuleIbHBIMU MPSMBIMU U CEKYILEH
40 CamocrodrenbHas paboTa 1o Teme
"[lapannenbHble npsimele”
41 CymMma yriioB TpeyrojibHUKa Bubnmorexa [IOK
https://m.eds00.ru/8866f630
4 Pemenue 3anay no reme "Cymma yrioB bubnuotexa [JOK
TpEeyrojpHuKa" https://m.edsoo.ru/8866f8ba
43 Bueminue yrisl TpeyrojabHUKa Bubnmorexa [IOK
https://m.edsoo.ru/8866faSe
44 Pemenue 3ana4 no reme "BHemnHue yrisl
TpEeyrojpHuKa"
4 CaoiicTBa NpSAMOYTOJIBHBIX
. TPEYroJIbHUKOB
46 Pemenue 3anau no teme "CBoiicTBa
MPSIMOYTOJIbHBIX TPEYT'OJbHUKOB"
CBolicTBO MeuaHbl MPSIMOYTOJIBHOTO
47 TPEyroJIbHUKA, IPOBEACHHOU K
TUIIOTEHY3€E
43 [Ipu3Haky paBeHCTBA NPSAMOYTOJIbHBIX
TPEYrOJIbHUKOB
Pemenue 3anau no teme "llpusnaku
49 paBEHCTBA NPAMOYTOJIbHBIX
TPEYrOJbHUKOB"
[Ipu3Hak napaaienabHOCTH MPSIMBIX Yepe3
50 PaBEHCTBO PACCTOSIHUM OT TOYEK OJTHOM

MIPSIMOM 10 BTOPOU IIPSIMOM




KonTtponbHas padora no Teme

51 "IlapanienbHbIe IPsIMBIC, CyMMa yTIIOB bubmmorexa LHOK
P " P » &Y r https://m.edsoo.ru/8866fe6e
TpeyrobHUKA
AHaM3 KOHTPOJIBHOM pabOTHI.
52 Ok )KHOCTI;FP XOPJbI I/Ip HameTp, ux bubmorexa HOK
Iiy » XOPARI A P, https://m.edso0.ru/88670800
CBOMCTBA
53 Pemenue 3anau no reme "OKpyKHOCTb, bubnuoteka [JOK
XOpAbI U JUaMETP, UX CBOMCTBA" https://m.edso0.ru/88670800
bu6mmoreka [IOK
54 Kacarenbnas x o ocC
TEHRHAL K OKkpyXHOCTH https://m.eds00.ru/88670e9a
55 Pemenue 3ampau nmo teme "KacarenbHas k bu6mmoreka [IOK
OKpy>kHOCTH" https://m.edso0.ru/886719bc
56 OKpy>XHOCTb, BIICAHHAS B yTOJ
bubmmoreka LIOK
57 ITo eo I'MT €HEHME B 3a7a4a
T > PUMCHEHHE B 3a/aax https://m.eds00.ru/8867013¢
buccekrpuca u cepeTMHHBIN
58 MEPIEHIUKYIISIP KaK TEOMETPUUECKHE
MecTa TOUYEK
Pemenue 3anau no reme "buccektpuca u
59 CepeIMHHBIN MEPIEHIUKYIISIP KaK
r€OMETPUUYECKHE MeCTa TOYeK"
60 OKpy>XHOCTb, ONTUCAHHASL OKOJIO bubnuoteka [JOK
TpeyroJibHUuKa https://m.edso0.ru/88670a62
61 Pemenue 3anaq no teme "OKpy)HOCTb,
OINMCaHHAas OKOJIO TPEYroJbHUKa"
62 OKpY>KHOCTb, BIIUCAHHAS B TPEYT'OJIbHUK bubmorexa [IOK
24 ’ peyr https://m.eds00.ru/8867103e
63 Pemenue 3anad no teme "OKpPYKHOCTb,




BIINCAaHHAs B TPEYTOJIbHUK"

KonTponbhas pabota no teme

64 "OKpYyKHOCTh U K I'eomerpuueckue 1 bubmorexa OK
Py | 26 P https://m.eds00.ru/88671462
MIOCTPOEHUS
AHanu3 KOHTPOJIbHOM paboTHI.
65 [ToBTOpEeHME U 00001IeHNE 3HAHUI | bubmuoreka [JOK
OCHOBHBIX MIOHSATHUI U METOJ0B Kypca 7 https://m.eds00.ru/886715b6
KJlacca
bu6mmoreka [IOK
14 1
66 TOroBas KOHTPOIILHAs paboTa https://m.edsoo.ru/886716ec
67 AHanu3 KOHTPOJIbHOI paboThI. | bubmuoreka [JOK
[Ipocrenimue 3a1a4u Ha MOCTPOEHUE https://m.edsoo.ru/88671188
68 [Ipocrelimue 3a1a4yu Ha MOCTPOEHUE 1 Bubnmorexa [IOK
P A P https://m.eds00.ru/886712d2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




8 KVIACC

KoumnuecTBo yacos DJIEeKTPOHHbIE
nudpoBLIe
Ne ni/m Tema ypoka KonTpoabHbie p
Bcero odpa3oBaTe/bHbIE
padoThI
pecypchl
1 ITapammenorpaMm u €ro CBOMCTBa 1 buomorexa OK
p p https://m.edso0.ru/88671af2
) Pemenue 3amau mo reme "[lapamienorpamm | bubnmnoreka [JOK
H ero CBOMcTBAa" https://m.eds00.ru/88671cal
3 [Ipusnaku mapajuieiorpaMma 1 brbmorexa OK
P P p https://m.edso00.ru/88671cal
4 IIpssMOYTOIBEHUK U €r0 CBOMCTBA 1 bubmorexa OK
p y https://m.edsoo0.ru/88671dea
bu6nuoreka [JOK
5 P i 1
OMO 1 ero cBoiicTBa https://m.edso0.ru/8867120
YacTtHble cnyyau napauienorpaMMoB
6 (IpAMOYTONBHUK, POMO, KBaAPAT), UX 1 bubmmorexa LIOK
pAMOYT D POMD, Kpanpat), https://m.eds00.ru/8867209¢
MIPU3HAKU U CBOMCTBA
bu6nmoreka [JOK
T 1
7 pareis https://m.edsoo.ru/88672358
8 PaBHOOOKAS U IPSIMOYTOJIBHAS TpaIlCIUN 1 bubmorexa OK
p yr paniel https://m.edso00.ru/8867252¢
9 Pemenue 3agau mmo Teme "PaBHOOOKAs 1 | bu6nmoreka [JOK
MpsIMOYTOJIbHAS Tpaneuun” https://m.edsoo0.ru/88672858
bu6mmoreka [IOK
10 Mero oe enua 1
TOM YABOCHIT MEAHATbT https://m.eds00.1ru/88672b14
11 [{enTpansHas cuMMeTpus 1 bubnnoreka [IOK




https://m.edsoo.ru/88672b14

KontponbHas pabora no Teme

bu6mmoreka [IOK

12
"YeTbIpEXyroJpHUKH" https://m.edsoo.ru/88672c9a
AHanu3 KOHTpoJIbHOM paboThl. Teopema
13 ®darneca u TeTop eMa o npono I/IOHaJFI)LHBIX brbmorexa OK
P poTopH https://m.edso0o.ru/8867337a
OTpe3Kax
14 [lenTp Macc B TpeyTroJIbHUKE bubmorexa OK
P peyr https://m.edso00.1ru/886738fc
15 CBOMCTBO OMCCEKTPUCHI yTila TPEYTrOJbHUKA bubmmorexa [TOK
P T peyr https://m.eds00.1ru/88673794
16 Pemenue 3anau o reme bu6mmoreka [IOK
"[IponopuroHaibHbIE OTpE3KU" https://m.edsoo0.ru/88673794
bu6nmmoreka [JOK
1 IT
! OZ10OHBIE TPEYTOILHUKH https://m.eds00.1ru/88673a78
18 [TepBoIit mpu3HAK MTOO00MS TPEYTOJILHUKOB bubmorexa OK
P P s peyr https://m.edsoo.ru/88673bae
19 Pemenue 3amau mo reme "[lepBorit mpu3Hak bubnmnoreka [JOK
110/100Msl TPEYroJbHUKOB" https://m.edsoo.ru/88673bae
20 Bropoii u Tpetuit npuzHaku nogoous bubnnoreka [JOK
TpEyroJIbHUKOB https://m.edsoo.ru/8867400e
)1 Pewenue 3anau no reme "Btopoii u Tpetuit bubnuorexa [JOK
MPU3HAKH [10JI00US TPEYTOIbHUKO https://m.edsoo.ru/8867400e
) [Ipumenenue nogo0Ous Mpu pereHun
MPaKTUYECKHUX 3a/1a4
23 CpenHsist TMHUS TPEYTOJIbHUKA bubmmorera [IOK
pest peyr https://m.eds00.ru/88672¢0¢
24 Pemenue 3amau mo reme "CpenHsst TUHUS bubnmnoreka [JOK

TpeyrojpHukKa"

https://m.edsoo.ru/88672138




bu6nmoreka [JOK

25 Tpanetus, € cpeaHs THHHs https://m.edsoo.ru/88673064
26 Pemenue 3amau o reme "Tpanenus, e bubnnorexa [JOK
cpenHsis TuHuS" https://m.edso00.ru/88672358
7 KonTtponbHas padora no teme "I[lono6Hble bubnnoreka [JOK
TpEyroibHUKH" https://m.edso0.ru/8867445a
)3 AHanu3 KOHTPOJIbHOM paboThl. CBoOMCTBa bu6nuorexa [IOK
IoIaIel TEOMETPUUECKUX PUTYD https://m.edsoo.ru/886745fe
29 [Tnomane nmapamwienorpamma brbmorexa OK
https://m.edso0o.1ru/88674860
30 Pemenue 3anau o teme "Ilnomans bu6nmuorexa [JOK
napajuiesorpamma’ https://m.eds00.ru/88674860
31 [Tnomane TpeyroibHUKA brbmorexa OK
https://m.edsoo.ru/88674a22
0 Pemenue 3anau mo teme "Ilnomans bu6nmoreka [JOK
TPEYrOJIbHUK https://m.edsoo.ru/88674a22
bubmuorexa [JOK
33 Homaze Tpanenun https://m.edsoclfru/ 8867542¢
34 Pemenue 3amau o reme "Ilnomans
Tpanenuu"
35 Brruncnenue miomazeit cioxHbeIx Guryp bubamorexa [IOK
https://m.edsoo.ru/88674e78
36 [Tnomanu ¢uryp Ha kier4aroit Oymare ngi;ifg;gﬁi 867473
37 [Tnomaau moxoOHBIX GUryp
18 Pemenne 3a1a4 ¢ MOMOIILIO METOIA bu6nuoreka [JOK
BCIIOMOTATEJIbHOM TIJIOIIAIN https://m.eds00.ru/88674190
39 Kontponbnas padota o teme "Ilnomas" bubnuorexa [JOK




https://m.eds00.ru/8867579¢

40 AHanu3 KOHTpOJIbHOM paboTsl. Teopema bubnnoreka [JOK
[Tudaropa u e€ npuMeHeHue https://m.eds00.ru/88675918
bu6nmoreka [JOK
4 Teopewa Iugaropa https://m.eds00.ru/88675918
4 Pemenue 3amau no reme "Teopema bubnuorexa [JOK
[Tudaropa" https://m.edsoo.ru/88675abc
43 Teopema, obpatHas Teopeme [Iudaropa
44 [IponoprnoHanbHbIE OTPE3KH B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE
Pemenue 3ana4 no teme
45 "[IponopuMoOHaIBHBIE OTPE3KHU B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE"
Omnpenenenne TPUrOHOMETPUUECKUX
46 ¢ Iljkﬂnﬁ oCT 01;0 na 1 ;II)MO OJIBHOTO bubamorexa LOK
YHIH poro yr pAMOYT https://m.edso00.ru/88675d32
TPEYroJbHUKA
47 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
3HaueHusl CHHyca, KOCUHYyca, TAaHTeHCca JIs
48
yrioB 30, 45, 60 rpaxycoB
49 Pemenne npsiMOyrosibHbIX TPEYTOJILHUKOB
50 PerreHne npsAMOyroyibHbIX TPEYTOJIbHUKOB. bubnnoreka [IOK
YPpOK - IPaKTUKYM https://m.edsoo.ru/8al1420ac
51 KonTponbhas pabota no teme "Teopema bu6nuoreka [IOK
ITudaropa u Hayana TpuroHomerpun" https://m.edsoo.ru/8a1407e8
5 AHanu3 KOHTPOJIbHOM paboThl. Bnincanuble bu6nuoreka [IOK
U [ICHTPAJIbHEIE YIJIBI https://m.edsoo.ru/8a1415b2
53 Pemenue 3agau o treme "CBolcTBa bu6nmuorexa [JOK




BIINCAHHOTO yria'"

https://m.edsoo.ru/8a141940

bu6mmoreka [IOK

54 Yron Mexay KacaTelIbHOM U XOpa0u
oy P https://m.edsoo.ru/8a141b34
55 YTl MEXAY XOpAaMU U CEKYLLIMMU
56 Pemenue 3amau mo reme "Yriabl MexIy
KacaTelIbHbIMU U CeKyIen"
57 CBOMCTBO NEpeECEKAIOINXCS XOP/
58 BrucanHbie 4eTBIPEXYTONBHUKH, UX bubnnoreka [JOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/8a140f86
59 OrnrcaHHbIE YETHIPEXYTOIBHUKH, UX bubnmnoreka [JOK
MPU3HAKU U CBOMCTBA https://m.edsoo.ru/8a1416d4
BrrcaHnHbIe 1 OITMCAaHHBIE
60 YETHIPEXYTOJIBHUKH, UX MIPU3HAKA U bubmorexa HOK
. pexyr ’ p https://m.edsoo.ru/8al416d4
CBOMCTBA
[IpuMeHeHne CBOWCTB BIUCAHHBIX U
61 OMHUCAHHBIX YETHIPEXYTOJbHUKOB TIPU
pElIeHNU TEOMETPUYECKUX 3aau
6 B3auMHOe pacnonoxxeHue 1Byx bubnnoreka [JOK
OKpPY>KHOCTEH, 00I1I1e KacaTelbHbIE https://m.edsoo.ru/8al1410a8
bu6nmoreka [JOK
63 Kacanue okpyxHoCTEH
Py https://m.edsoo.ru/8a1410a8
KonTponbsHas paborta o teme " YTl B
64 0K T)IPiHOCTI/I BpnncaHHHe 1 OIIMCaHHEIS bubmmorera [IOK
Py ' | https://m.edsoo.ru/8al41c88
YETBIPEXYTOJIbHUKU
AHanu3 KOHTPOJbHOU padoThl. [loBTOpEeHUE
P . P P bubnnoreka [IOK
65 OCHOBHBIX OHSITHUH U METOJOB KypCOB 7 1

8 kiaccoB, 0000I1IIeHNE 3HAHUI

https://m.edsoo.ru/8al41ddc




66 IToBTOpEHNE OCHOBHBIX MOHATHI U METOLOB 1 bubnnoreka [JOK
KypcoB 7 u 8§ Ki1accoB, 0000IIeHIe 3HAHUI https://m.edsoo.ru/8al41efe
bu6nmoreka [JOK
67 Hrtorosas KOHTpOJIbHAs padoTa 1
p p https://m.edsoo.ru/8a142368
68 AHanu3 KOHTPOJIBHOM paboThl. 3a1a4u ¢ 1 bubnnoreka [JOK

MPAaKTUICCKUM COACPKaHUEM

https://m.edsoo.ru/88675558

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
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9 KVIACC

KoumnuecTBo yacos DJIEeKTPOHHbIE
uugposbie
Ne ni/m Tema ypoka KonTpoabHbie
Bcero o0pa3oBaTe/ibHbIE
padoThI
pecypchl
| Ornpenenenne TPUrOHOMETPHUIECKUX | bubnmnorexa [JOK
¢bynkuuit yrios ot 0° go 180° https://m.edsoo.ru/8a1424bc
2 @opMyIIBI IPUBEACHUS 1
3 T CHIVCOR 1 bubmuoreka [JOK
SOpEMa KOCHIYCO https://m.edsoo.ru/8al14336¢
4 Pemenue 3ana4 no teme "Teopema |
KOCUHYCOB"
5 Omnpenenenne Buja TpEyrojibHAKA C 1 bubnnoreka [JOK
IIOMOIIBI0 TEOPEMBI KOCUHYCOB https://m.edsoo.ru/8al142d5e
6 T HVCOB 1 bu6mmoreka [IOK
SOpEMa CHITYEO https://m.edsoo.ru/8al42e8a
7 Pemenue 3ana4 no teme "Teopema |
CHUHYCOB"
HaxoxnaeHnue pannyca OKpy>KHOCTH,
8 OMHMCAHHOM OKOJIO TPEYTOJIbHUKA, C 1
MTOMOUIBIO TEOPEMBI CHHYCOB
Haxosxnienue 1IMH CTOPOH U BEJTUYUH bubnmnorexa [JOK
9 1
YIJI0B TPEYTOJIBHUKOB https://m.edsoo.ru/8a1430b0
10 Pelrenre TpeyroJbHUKOB 110 1BYM 1 bubnnoreka [IOK
CTOPOHAM U yIIy MEXIY HUMU https://m.edsoo.ru/8al142ac0
PeleHre TpeyroJbHUKOB 110 CTOPOHE U bubnnoreka [JOK

11

IpUJIeKAIIUM K HeH yriam

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




PeleHne TpeyrosbHUKOB 10 TPEM

bu6mmoreka [IOK

12
CTOpPOHaM https://m.edsoo.ru/8al142ac0
13 P 1€ TPEYroJbHUKOB bubmmorera [IOK
CHICHIE TPEYTO © https://m.edsoo.ru/8al42ac0
14 IIpakTyeckoe NPUMEHEHHUE TEOPEM bubnnoreka [JOK
CHHYCOB 1 KOCHHYCOB https://m.edsoo.ru/8al142c3c
KonTponbhas padota no teme "Pemenue bu6nuorexa [IOK
15 "
TPEYroNbHUKOB https://m.edsoo.ru/8a14392a
16 AHanu3 KOHTPoJIbHOM paboThl. [TonsTHE O bu6nuoreka LIOK
npeoOpa3oBaHUM MO 00U https://m.edsoo.ru/8al143ab0
17 COOTBETCTBEHHBIC DJIEMEHTHI TTOO0OHBIX bubmuoreka [JOK
¢buryp https://m.edsoo.ru/8al43de4
18 Pemenue 3ana4 no teme "CoOTBETCTBEHHBIE
3JIEMEHTHI MOA0OHBIX Guryp"
19 T Ma O IIPOU3BEIACHUU OTPE3KOB XO bubamorexa LOK
cOpeMa O HpOHSBEAL 1P pA https://m.edsoo.ru/8a14406e
TeopeMa 0 IpoU3BEACHUN OTPE3KOB bubnnoreka [JOK
20
CEKYIIUX https://m.edsoo.ru/8al441a4
21 T Ma 0 KBaJpaTe KacaTeabHON bubamorera LOK
SOpEMa O KBalp https://m.edsoo.ru/8al1442da
IIpuMeHeHne TeOpeM B PELLICHUN bubnnoreka [JOK
22
FeOMETPUUYECKUX 3a1a4 https://m.edsoo.ru/8a143f06
[IpumeHneHue TeopeM B pelICHUN bub6nuorexa [IOK
23
TF€OMETPHUUYECKHX 3a/1a4. Y POK - IPAKTUKYM. https://m.edsoo.ru/8a1443fc
KonTponbhas pabota no teme
" P P bu6nuoreka [IOK
24 [Ipeo6paszoBanue nonodbus. Merpuueckue

COOTHOIIEHUS B OKPY>KHOCTH"

https://m.edsoo.ru/8al1447a8




AHanu3 KOHTPOJIBHOH paboThI.

bu6nmmoreka [JOK

25 O ) 7
npeaesieHne BtiKTopOB U3UYECKUU U https://m.edsoo.ru/8a144960
T€OMETPUUYECKHI CMBICT BEKTOPOB
26 CioXeHre U BEIUUTAaHHUE BEKTOPOB Bubmorexa TOK
p https://m.edsoo.ru/8al44a8c
27 YMHOKEHUE BEKTOpa Ha YUCIIO bubnnorexa [IOK
p https://m.edsoo.ru/8a144d52
)3 CrnoskeHue ¥ BBIYMTAHUE BEKTOPOB,
YMHO)XEHHE BEKTOpa Ha YHCIIO
79 Pa3nosxenune BekTopa 1o 1ByM
HEKOJUIMHEApPHBIM BEKTOpaM
bu6nuoreka [JOK
30 KoopauHate! BekTOopa
pA p https://m.edsoo.ru/8al44fbe
31 CKalIsIpHOE IIPOU3BEIEHIE BEKTOPOB bubnnorexa [IOK
p P A p https://m.edsoo.ru/8a14539¢
CkasapHO€ IPOU3BEICHIE BEKTOPOB, €ETO
32 o I/IMGI:-IGHI/IG pnﬂ HaXOXXJIEHUSI J'II)I/IH u Bubmorexa OK
p A 8 A https://m.edsoo.ru/8a14550e
YIJIOB
33 Pemrenue 3amay ¢ IOMOIIBIO BEKTOPOB bubnnorexa [IOK
g B P https://m.edsoo.ru/8al44c3a
34 Pemrenue 3a1au ¢ moMoIIbIO BEKTOPOB. bubnmnoreka [JOK
VYpoK - IpakTUKyM https://m.edsoo.ru/8a1458c4
35 [IpuMeHeHne BEKTOPOB IS pellieHus 3a1a4
¢buzukn
bu6nmmoreka [JOK
36 KonrtponsHas padora 1o teme "BekTops!"”
P p p https://m.edsoo.ru/8a145b08
37 AHanu3 KOHTPOJIbHOM paboThl. JleKapTOBBI

KOOpAWHATBI TOYCK HA IMJIOCKOCTU




38

KOOpI[I/IHaTBI BCKTOpa

39 [Ipocreiimue 3a1a4u B KOOpAUHATaX
40 Pemenue 3amau o reme "l[pocreitmume
3aJlayM B KoopauHaTax"
bu6nmuorexa [JOK
41 i
¥ PaBHEHHE IPAMOTH https://m.edsoo.ru/8al145c48
47 Pemenue 3ampau no reme "YpaBHeHue
npsimoi”
bu6nuoreka [JOK
43
¥ paBHEHHE OKPYKHOCTH https://m.edsoo.ru/8al4635a
44 Pemenue 3ampau no reme "YpaBHeHue bubnuorexa [JOK
OKpy>kHOCTH" https://m.edsoo.ru/8a14635a
45 Koopaunatsl TOuek nepeceyeHus bubnnoreka [IOK
OKPY>KHOCTH U NPAMOU https://m.edsoo.ru/8a146620
46 KontponbHas padora no teme "JlekapToBbI bubnnoreka [JOK
KOOPJMHATHI Ha TJIOCKOCTH" https://m.edsoo.ru/8al46e0e
AHanu3 KOHTPOJIbHOM pabOTHI.
47 [IpaBuiIbHBIE MHOTOYTOJIBHUKHU bubmmorexa [TOK
P T ’ https://m.edsoo.ru/8al146fda
BBIYUCIICHUE UX JIEMEHTOB
bu6mmoreka [IOK
48 Yucno m. ao ocC
MCIO . JLTHHa OKpY>KHOCTH https://m.edsoo.ru/8a1472c8
49 Pemenue 3agaa mo reme "Hucmo n. [nmuna bubmuoreka [JOK
OKpy>XHOCTH" https://m.edsoo.ru/8al14714c
50 JlIHa AyTH OKpY>KHOCTH
51 Pannannasg mepa yrna Bubmmorexa LIOK
A pa yr https://m.edsoo.ru/8a14714c¢
52 IInomanes kpyra bub6nuoreka [IOK




https://m.edsoo.ru/8a147426

53 [Tnomanp kpyra, cekTopa, cerMmeHTa bubmmorexa [TOK
pyra, pa, https://m.edsoo.ru/8a147750
54 Pemenue 3amau mo reme "[lnomans kpyra, bubnnorexa [JOK
CeKTopa, cermeHra" https://m.edsoo.ru/8a147750
bu6nmoreka [JOK
55 [ToHsTHE O NBUKEHHUU TUIOCKOCTH
https://m.edsoo.ru/8a147c82
56 [TapannensHbIN IEPEHOC bromorexa OK
https://m.edsoo.ru/8al147f16
bu6mmoreka [IOK
57 [ToBopoTt
P https://m.edsoo.ru/8a147f16
58 [TapamenbHBIN IEPEHOC, TOBOPOT
59 Pemenue 3amau o reme "[lapamiensHbiit
nepeHoc, moBopor”
60 IIpuMeHeHne IBUKEHUI NIPU PELLICHUH bubnnoreka [JOK
3a1a4 https://m.edsoo.ru/8a1480e2
KonTponbHas pabota mo Temam
61 "[IpaBuiIbHBIE MHOTOYT OJIBHUKH.
OxkpyxHOCTb. [BU>KeHUs m1ockocTu"
AHanu3 KOHTPOJILHOM pabOTHI.
6 [ToBTOpeHue, 060061IeHNE, cCUCTEeMaTH3alus bubnnoreka [IOK
3HaHul. MI3MepeHne reoMeTpu4ecKux https://m.edsoo.ru/8a148524
BeNMYUH. TpeyroapHUKN
[ToBTOpenue, 060061IeHNE, cCUCTeMaTH3aIUs
63 3HaHui. [lapamnensHbie u bubamorexa [IOK
- Hap https://m.edso0.ru/8a148650
MepHEeHUKYISIPHBIE TTPSMBbIE
64 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS

3HaHUU. OKPYKHOCTb U KPYT.




['eomeTpuueckre MOCTpOCHUS. YTIIbI B
OKPYXHOCTH

[ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS
65 3HaHuil. BorcaHHEIE U OITMCaHHbIE
OKPYXHOCTH MHOTOYT'OJIbHUKOB

bu6mmoreka [IOK

66 HroroBas koHTpoNbHasE paboTa 1 hitps://m.cdsoo.rw/8al48920
67 AHanu3 KOHTPOJIBHOM paboThl. 3a1a4u ¢ 1

MPAKTUYECKUM COJEPKAHUEM
63 Pemenue 3aga4 ¢ npakTH4eCKUM |

CoZIepIKaHHEM

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOU ITPOT'PAMMBbBI

7 KIIACC
Kon
nposepse .
IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
Moro o0pa3oBaTe/IbHOI NPOrPaMMbI OCHOBHOI'0 00111er0 00pa3oBaHusl
pe3yJbTat
a
6 ['eomerpus
Pacrio3naBaTh U3yYEHHBIE TEOMETPUYECKUE (UTYPBI, OMPEACHATh UX
B3aMMHOE PpaCIOJIOKEHHE, H300pakaTh TeoMeTpuyeckue (QUrypsl,
6.1 BBIIIOJIHATH YEPTEXKU I10 YCIOBUIO 33/1auu. I3MepATh JIMHEWHbIE U YIIIOBBIE
BeIMYUHBL. Pemate 3ajauynm Ha BBIUMCIEHUE JUIMH OTPE3KOB M BEJIMYMH
YIJIOB
Jlenatb rpyOyr0 OIIEHKY JUHEHWHBIX M YTJOBBIX BEJIMYHUH NPEIMETOB B
6.2 peanbHOM XKU3HHM, Pa3MEpPOB MPUPOJHBIX 00BEKTOB. Paznnuate pasmepsl
3TUX 00BEKTOB MO MOPSAIKY BEIUYMHBI
6.3 CTpouTh 4epTEKU K TECOMETPUUYECKUM 3a/1a4am
[lonb30BaTbcsl NpU3HAKAMHM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BATh
6.4 MPU3HAKK M CBOMCTBAa PAaBHOOEIPEHHBIX TPEYrOJbHUKOB IPU PEUICHUU
3a1a4
65 [IpoBOIUTH TOTHYECKHUE PACCYKACHUS C UCIIOJIB30BAHUEM I'€OMETPUUECKHUX
' TEeopeM
[Tonb30BaTbesl MpHU3HAKAMHU PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJILHUKOB,
6.6 CBOWMCTBOM MEJIMaHbl, MPOBEIEHHONM K THUIOTEHY3€ MPSIMOYTOJIbHOTO
TpPEyroibHUKA, B PEHICHUU T€OMETPUUYECKUX 3a]1a4
Onpenenars MapalieNbHOCTh NPSIMBIX C TMOMOIIBIO YIJIOB, KOTOPBIE
. oOpa3yer ¢ HuUMHU cekymas. OrmnpenensTh MNapajlyIeIbHOCTh MPSIMBIX C
' IIOMOILBI0 PABEHCTBA PACCTOSAHUM OT TOYEK OJHOM MNPAMOW 10 TOYEK
JPYrou mpsMoi
6.8 Pemate 3amaun Ha kieTyaToi Oymare
6.9 [IpoBOANTH BBIYMCIIEHUS W HAaXOJUTh YUCIOBbIE U OYKBEHHbIC 3HAYCHUS




YIJIOB B TE€OMETPUYECKUMX 3a/adyax C HCIOJIb30BAHUEM CYMMBbI YIJIOB
TPEYTOJIbHUKOB U MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MPHU
[EPECEUCHUN  JIByX  IAapajuleNibHbIX  MpsAMBIX  cekywel. Pemars

IMPAKTUYCCKUE 3a/la41 Ha HAXOXKIACHUC YI'JIOB

BJ'IaI[GTB IIOHATHUEM T'COMCTPHYCCKOIro MECTa TOYCK. Ymern OIIPCACIIATH

6.10 OMCCeKTpUCY YIila W CEpeIAMHHBIA TEPHeHIUKYISp K OTPe3Ky Kak
reOMEeTPUYECKHE MECTa TOUEK
DopMyIUpOBaTH OINpeneIeHHs] OKPYKHOCTU U Kpyra, XOpAbl U JAUaMeTpa
6.11 OKPYXXHOCTH, TIIOJb30BAaThCsl HMX CBONCTBAaMU. YMETh NPUMEHSATH 3TH
CBOMCTBA IIPU PELICHUH 3a/1a4
Brnagerb moHsTHEM ONMHMCAHHON OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ ueHtp. [lomb3oBarbest GakTamMu O TOM, YTO OMCCEKTPHUCHI
6.12 YIJIOB TPEYroJbHUKA TMEPEeceKaloTcss B OAHOM TOYKE, U O TOM, 4YTO
CepeIMHHBIC IEPIICHAUKYIIAPBI K CTOPOHAM TPEYroJbHHUKA MEPECEKaI0TCs B
OJIHOM TOYKE
Brnagers moHsiTuEM KacaTeNbHON K OKPYKHOCTH, IOJIb30BATHCS TEOPEMOit
6.13 0 TEPIEeHIUKYIIPHOCTH KacaTelbHON U pajuyca, MPOBEAEHHOTO K TOUKE
KacaHHs
6.14 [Tonmp30BaTbcs  MPOCTEWHIMMU  T€OMETPHUYECKUMH  HEPaBEHCTBAMH,
' MMOHUMATh UX MPAKTUYECKUN CMBICI
615 [IpoBOANTH OCHOBHBIE FEOMETPUUECKHUE TTOCTPOCHHUS C MTOMOIIBIO ITUPKYIIS
. U JIMHEWKH
8 KIIACC
Kon
nposepsie .
IIpoBepsiemble nMpeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
Moro 0o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTI'0 00111er0 00pa30BaHus
pe3yJibTa
Ta
6 I'eomerpus
6.1 Pacno3naBaTh OCHOBHBIE BHJIBI YETHIPEXYTrOJBHUKOB, WX 3JEMEHTHI,
' MOJIb30BaThCS UX CBOMCTBaMHU MPHU PEUICHUH FT€OMETPHUUECKUX 3aj1a4
62 [TpumMeHsTH CBOMCTBA TOYKH MEPECEUCHUsI MEIUaH TPEyrojbHHUKa (LIEeHTpa

Macc) B pEIIeHUH 3a]a4




Bitamers noHsATHEM CpelHEN JMHUU TPEYTOJIBHUKA U TPAIICLIUU, IPUMEHSATD

HX CBOMCTBa Inpu peaHICHUHU TCOMECTPHUYCCKUX 3aaad. ITons30BaThCA

63 teopeMori Pameca U TEOPEMOW O MPONOPLMOHAIBHBIX OTpE3KaAX,
MPUMEHSTD UX IS PEIICHUS IPAKTUYECKUX 3a]1a4
o [IpumensTh  mOpuU3HAKKM  TONOOUS  TPEYroJbHUKOB B PELICHUU
. FeOMETPUUECKUX 3a7a4
[Monmp3oBatbess Teopemoit Iludaropa [uist perieHuss TEOMETPUYECKUX U
e npakTrYecKkux 3a1ad. CTpOUTh MAaTEMAaTUYECKYIO MOJENb B MPAKTUYECKHUX
. 3a/1a4ax, CaMOCTOSTENBHO JENaTh YEPTEK U HAXOJUTh COOTBETCTBYIOILHE
JUTUHBI
Brnagete NOHATHSMH CUHYyCa, KOCHMHYCa M TaHI€HCAa OCTpOro yria
6.6 NPSIMOYIOJIBHOTO TpeyroiabHuKa. [loap30BaTbCsi ATUMU MOHATUSAMH IS
pelIeHust MpaKTUYECKUX 3a/1a4
BeruucasTe (pa3nuuHbIMU CIIOCOOAMH) TUIONIAIb TPEYTOIbHUKA U TUIOMIAAN
6.7 MHOTOYTOJIBHBIX (PUryp (MOJIB3YsACh, Ie HEOOXOAMMO, KAIBKYJISATOPOM).
[IpuMeHsTh MOTyYEeHHbIE YMEHHS B IPAKTUYECKUX 3a]1adax
Bianers NMOHATUSMU BIOUCAHHOTO M IEHTPAJIBHOTO Yria, HCIOJIb30BATh
6.8 TEOpPEMBI O BIIMCAHHBIX YIJIaX, Yriax Mexay XOopJaMH (CeKyIIMMH) U yriie
MEXIy KacaTeJIbHOW U XOpAOU IpU PEIICHUH N'eOMETPUYECKUX 3a1a4
6.9 BrnaneTs noHsATHEM OMMCAHHOIO YETHIPEXYTOJIbHHUKA, TPUMEHSITh CBOMCTBA
' ONMCAHHOTO YEThIPEXYTOJIbHUKA MPU PELICHUH 3a]a4
[IpuMeHATh OJIy4eHHBIE 3HAHUS HA NIPAKTUKE — CTPOUTh MaTeMaTH4YECKUe
6.10 MOJEIN JJsl 3aJady peajbHOM MXU3HU U IPOBOAUTH COOTBETCTBYIOLIUE
' BBIUMCJICHHS C IPUMEHEHHUEM MOJ00USI U TPUTOHOMETpUH (IOJIB3YSCH, T
HEO00XOAMMO, KAIbKYJISATOPOM )
9 KUIIACC
Kon
nposepsie .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
Moro 0o0pa3oBaTe/ibHOI NPOrPaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yabTart
a
6 ['eomerpus
6.1 3HaTh TPUTOHOMETPUYECKHE (PYHKIMHU OCTPBIX YIJIOB, HAXOIUTh C HX




IIOMOULIBIO  PA3JIMYHBIE  AJIEMEHTHl  NPSAMOYIOJIBHOTO  TPEYrOJbHUKA
(«pelieHue MPSAMOYTOJIBHBIX TPEYTOJbHUKOB»). Haxomuts (¢ momoribro

KaJIbKYJISTOPA) AJIMHBI U yTJIbl AJ11 HeTaOJUYHBIX 3HAYCHUI

6.2

ITonb30BaTbcs dbopmynamu MIPUBEACHUSA u OCHOBHBIM
TPUTOHOMETPUYECKUM  TOXKAECTBOM ISl HAXOXIEHHUS COOTHOLIEHHUM

MCKAY TPUTOHOMETPHUIYCCKUMHA BCIIMUYNHAMHA

6.3

Hcnonb30BaTh TEOpEeMbl CHHYCOB M KOCHHYCOB ISl HAXOXKJIEHUS
pPa3IMYHBIX JJIEMEHTOB TPEYroJbHUKA («pPELIEHUE TPEYroJbHUKOBY),

IIPUMCEHATH UX IIPU PCIICHUHN I'COMETPHUICCKUX 3aaa4d

6.4

Bnagers nmonsTHsiMH 1peoOpazoBaHus MOA00WSA, COOTBETCTBEHHBIX
aJeMEeHTOB MoA0OHbIX (¢uryp. Ilomp3oBatbes cBolicTBaMU  TOA00Us
MIPOU3BOJBHBIX (PUTYpP, YMETh BBIYUCIATH JUIMHBI U HAXOAWTh YIJIBl Y
nonoOHbIX ¢uryp. I[IpuMeHsATH CBOHCTBA MOMOOHMS B MPAKTUYECCKUX
3a/ayax. YMeTh IPUBOJUTH MPUMEPHI MOAOOHBIX (PUTYyp B OKpY’KarolieM

Mupe

6.5

ITons30BaThCsA T€OpeMaMu O IIPOU3BECACHHH  OTPE3KOB  XOpA, (¢

IMPOU3BCACHUHN OTPE3KOB CEKYIIMX, O KBaApaTe KacaTeJIbHOM

6.6

[Tonp30BaTbCsl BEKTOpaMU, TOHUMATh UX T€OMETPUYCCKUN M (DU3NUECKUIA
CMBICJI, IPUMEHATh UX B PEIICHUH T€OMETPUYCCKUX M (PU3HUYECKUX 3a]ad.
[IpuMeHATH CKAISIPHOE MPOU3BEACHUE BEKTOPOB Il HAXOXKICHHUS JUIMH U

yIJ0B

6.7

Ilons30BaThCA MCTOAOM KOOpAWHAT Ha IIJIOCKOCTHU, NPHUMCHATH C€Tr0 B

PEIICHUU T'COMCTPUYICCKUX U IPAKTUYCCKUX 3a1a1

6.8

Biragers NOHATUSAMHU ITPAaBUILHOTO MHOTOYT'OJIBHUKA, JJIMHBI OKPYKHOCTH,
JUIMHBI JyTU OKPYKHOCTH M PaJUaHHOM MEpHI yria, YMETb BBIYHUCIATH
IJIOIIAAb Kpyra M ero 4acre. lIpumeHsaTs noJlydeHHBIE YMEHHS B

MMPAaKTUYCCKUX 3aJadax

6.9

Haxomuth ocu uiu UEHTPbl CUMMETpUU (PUTYp, TMPUMEHSTH JIBHKEHUS

IIJIOCKOCTH B HpOCTGﬁIHHX ciIy4daiax

6.10

HpI/IMeHSITB IMOJIYYCHHBIC 3HAHUA HAa IIPAKTUKE — CTPOUTH MATCMATUUCCKHC
MOACIN i 3aJad peaHBHOﬁ JKU3HU W TPOBOAUTH COOTBCTCTBYIOIIHC

BBIUHCJICHUS C MPUMEHEHUEM MOJ00MS U TPUTOHOMETPUUECKUX (PyHKIUN




(moB3ysICh, i€ HEOOX0IUMO, KAJIbKYJISITOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
6 I'eomeTpus
Havansnele nonstus reomerpun. Todka, npsiMasi, OTpe30K, JIyd. YToia. Buabl
6.1 yriioB. BepTukanbHble UM cMexHbIE yribl. buccektpuca yria. Jlomanas,
MHOTrOYyrojpHUK. [lapamiensHOCTh U EPIIEHUKYISIPHOCTD IPSIMBIX
6.2 Cummerpuunble  ¢urypel. OCHOBHBIE CBOWMCTBa OCEBOW CHMMETpPHUHU.
' [IpuMepsl cHMMETpPUH B OKpPYKarOLIEM MUPE
. OCHOBHBIE TIOCTPOEHHUSI C TOMOILIBIO LUPKYJSI U JUHEHKH. TpeyrojpHUK.
. Bricora, Mmenuana, OuccekTpuca, UX CBOKWCTBA
6.4 PaBHOOEpeHHBIE W PAaBHOCTOPOHHMM  TpeyroipHUKH. HepaBeHCTBO
' TpPEYroJIbHUKA
e CpoiicTBa ¥ TMpU3HAKK pPaBHOOEAPEHHOTO TpeyrojbHUKa. [Ipu3Haku
' PaBEHCTBA TPEYTOJIbHUKOB
6.6 CpoilicTBa M IpU3HAKU NapajljIeNbHbIX NpsAMBIX. CymMMa yIriioB TPEYrojbHUKA.
' BHelHue yriel TpeyrojabHUKa
[IpsamoyronbHbi  TpeyrosbHUK. CBOWCTBO MEAWAHbl MPSIMOYTOJIBLHOIO
6.7 TpEyroJibHUKA, NPOBEIEHHOM K rumnoreHy3e. [lpu3Haku paBeHCTBa
' MPSIMOYTOJIBHBIX TPEYTOJILHUKOB. [IpsIMOYTrofbHBIN TPEYroJIbHUK C YIJIOM B
30°
HepaBeHcTBa B reomeTpuu: HEpPABEHCTBO TPEYrOJIbHHKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopemMa o OofbiieM yrie u OOoJbIIeld CTOpPOHE
TpeyroyibHUKa. [lepnenauKkysisip U HaKJIOHHAs
- ['eomerpuueckoe Mecto Todek. buccekTtpuca yria ©  CepeauHHBIN
' NEPIEHIUKYJIAP K OTPE3KYy KaK F€OMETPUUYECKUE MECTA TOUEK
OxkpyXHOCTb M KpYyI, XOpJa M JuMaMeTp, HX CBOMcTBa. B3aumnoe
6.10 pacrojioKeHue OKpYKHOCTH U mnpsiMod. KacarenbHas u  cekymas K

OKPYXHOCTH

6.11

OxpyXHOCTb, BIHMCaHHas B yroi. BrucaHHas M omnucaHHas OKPYXHOCTU




TpEyroJIbHUKA

8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA

6 ['eomeTpus

6.1 UYeteipéxyronpHuku. [lapamienorpamm, ero npu3Hakyu U CBOMCTBA

6.2 [IpssMmoyronbHUK, pOMO, KBaJpaT, UX MPU3HAKHA U CBOHCTBA

63 Tpaneuus, paBHoOOKas Tpanenus, e€ cBoicTBa U npusHaku. [IpsamoyronbHas
' Tpanenus

o Merton yaBoenus: meauanbl. LlenTpanibHas cummerpus. Teopema dDaneca u
. TEeOopeMa O MPONOPLIUOHAIIBHBIX OTPE3Kax

6.5 CpenHue TMHUM TPEeyrojibHUKa U Tpanenuu. L{enTp Macc TpeyronbHuKa

6.6 [Tomobue TpeyroabHUKOB, Kod(h¢umment moxodus. IlpusHakum moOH00HS
' TpeyrojabHUKOB. [I[puMeHenue noo0us mpu peleHuu NPakTUYECKUX 3a1a4

6.7 @opmyibsl AN IUIOIIAAU TPEYrojbHUKA, MapajjenorpamMmma, pomba Hu
' Tpaneuuu

6.3 CpoiictBa miomaneit reomerpuueckux ¢uryp. OTHOIIEHHE IUIOIIAAEH
' MoA00OHBIX uryp

6.9 Brruncnenue miomaaeit TpeyroabHUKOB U MHOTOYT'OJIbHUKOB Ha KIJIETYAaTOMN
. Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemenun
' IIPaKTUYECKUX 3a7a4

CuHyc, KOCHHYC, TaHT€HC OCTpPOrO YIJia MPSMOYTOJBHOTO TPEYroJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO.  TPUTOHOMETPUYECKHUE
¢ynkuuu yrios B 30°, 45° u 60°

6.1 Brnucannbple ¥ LEHTpaJbHBIE YIUIBI, YIrOJI MEXAYy KacaTeJIbHOM M XOPAOH.
' VYTibl MeXAY XOpJIaMu U CEKYLTUMU

6.13 Brnucannsie v onrcaHHbIE YETHIPEXYTOJIbHUKHI

614 B3anmHoe pacrnonoxxkeHue IByX OKpyxkHocTed. KacaHue OKpyXHOCTEH.

OOu1re KacaTenbHBIC K IBYM OKPYKHOCTSIM

9 KJIACC




Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

6 I'eomeTpust
6.1 Cunyc, kocunyc, Tanrexc yriioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOX1eCTBO. POPMYIIBI IPUBEACHUS
Pemenne tpeyronbaukoB. Teopema KOCHHYCOB M Teopema CHHYCOB. Pemienue
6.2 MPAaKTUYECKUX 3aJad C MCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB M TEOPEMBbI
CHUHYCOB
6.3 [IpeobpazoBanue mogodwus. [Togodrue cOOTBETCTBEHHBIX AJIEMEHTOB
64 TeopeMa o mpou3BeIeHUH OTPE3KOB XOPJ, TEOPEMBbI O MIPOU3BEICHUU OTPE3KOB
' CEeKYILIHUX, TeOpeMa O KBajipaTe KacaTeJabHOM
Bextop, nmnuHa  (MOAynb) — BEKTOpa,  COHANpaBICHHbIE  BEKTOPBI,
65 MIPOTUBOIOJOKHO  HANpPAaBIICHHBIE BEKTOPBI, KOJUIMHEAPHOCTH BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEpallMU HaJl BEKTOpaMHu. Pa3ioxkeHue BeKTopa Mo IByM
HEKOJUTMHEAPHBIM BEKTOPaM
6.6 Koopaunarsl Bektopa. CkajiipHOE MPOU3BEACHHE BEKTOPOB, MPUMEHEHUE IS
' HAXO0XJICHUS UIUH U YTIIOB
JlexkapToBbl KOOPAMHATHI HA IJIOCKOCTU. YPaBHEHHUS MPSMOIl U OKPYXKHOCTU B
6.7 KOOPJMHATAX, TIEPECEUCHUE OKPYKHOCTEH U MPsMBIX. MeTo/l KOOPAMHAT U €ro
MIpUMEHEHNE
6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKH
6.9 JnvuHa okpyxHocTU. I'pagycHas u panuaHHas Mepa yria, BbIUKCICHHE IJIMH
' YT OKPY’KHOCTEN
6.10 [Tnomane kpyra, cekTopa, CErMeHTa
611 JIBM>KeHHSI TUIOCKOCTH W BHYTPEHHHE CHMMETpUH (Guryp (3JieMeHTapHbBIE

npeacrasnenus). [lapamiensupiii neperoc. [ToBopot




ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJIBHOM
IMPOTPAMMBbI OCHOBHOI'O OBIIET'O OBPA3OBAHUA

Kon
nposepsi
€eMoro
TpeOoBaH
ust

IIpoBepsieMble TpeGOBAHUS K NMPeIMETHBIM Pe3y/JbTATAM OCBOEHHS
OCHOBHO# 00pa30BaTeJIbHOM NMPOrpaMMbl OCHOBHOI'0 001II€r0
oOpa3oBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATHUSMH: MHOKECTBO, TIOJMHOXECTBO, ONEPALIMHI
HaJI MHOXXECTBAMH; YMEHHUE OTICPUPOBAThH MOHATUAMU: Tpad, CBA3HBIN Tpad,
JIepeBO, LUKJI, IPUMEHATh UX IIPU PELICHUU 3aJa4; YMEHUE UCIIOJIb30BaTh
rpadguueckoe TPENCTAaBICHHE MHOXECTB JUISI OINHCAaHUS  PEATbHBIX

MIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX yueOHBIX MPEIMETOB

YmMmenue OIICpHUPOBATH IIOHATHUAMU: OIPCACICHUEC, aKCHuoMa, TEopEmMa,
J0Ka3aTCIbCTBO, YMCHUC pacrio3HaBaTb NCTHUHHBIC n JIOKHBIC
BbICKA3bIBaHHA, IIPHUBOJUTH IMIPHUMEPBI W  KOHTPIPUMEPBI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHUSA BBICKA3bIBAaHU M

YMeHue oInepupoBaTh IOHATUSMU: HATYpPaJIbHOE YHCIO, IIPOCTOE U
COCTAaBHOE YUCJIO, NEIMMOCTh HAaTypalbHBIX 4YHMCEJ, IPU3HAKHU ACIUMOCTH,
IIeJI0€ YMCII0, MOAYJIb YHcia, OOBIKHOBEHHAs Jpo0b U JecATHYHAs ApoOb,
CTaHJApPTHBIA BHJ YMCJIA, PALMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHUCIIO,
apu(MeTHUECKU KBagpaTHBIH KOPEHb; YMEHHE BBIOJIHATH ACUCTBUS C
YHMCJIaMHU, CPAaBHUBATh W YIOPSAJOYMBATH 4YMCIA, NPEACTABIATh 4YHCIA HA
KOOPJMHATHOM MpPAMOW, OKPYIJIATH YHCIIA; YMEHHME MENaThb IPUKUIAKY H

OLICHKY pe3yJbTaTa BhIYMCIICHUN

VYMeHHe OmnepupoBaTh NOHSATHAMH: CTENEHb C IEJbIM II0Ka3aTeseM,
apudMeTHUECKUI KBaJApaTHBII KOPEHb, MHOTOUJIEH, ajredpandeckas Jpoos,
TOXKAECTBO; 3HAKOMCTBO C KOpPHEM HATypaJlbHOH CTeNeHu OoJblle
€IMHUIIBI; YMEHHUE BBINOJHATH pacy€Thl Mo ¢opmynaM, npeoOpa3oBaHUs
HEJbIX, JAPOOHO-PALMOHANIBHBIX BBIPAKECHUH M BBIPAKCHUH C KOPHSIMH,
pa3NoKEHNE MHOTOWICHA HAa MHOXKHTENH, B TOM YHCJE C HCIIOJIb30BAHUEM

dbopMyI pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMenue OIICpHUPOBATH NOHATUAMHU: YHUCIOBOC pPABCHCTBO, YPaBHCHHC C

OI[HOﬁ nepeMeHHoﬁ, YHUCIOBOE HEPABCHCTBO, HEPABCHCTBO C HepeMCHHOfI;




YMEHHME pellaTh JIMHEWHbIE M  KBaJpaTHbIE ypaBHEHUs, JApOOHO-
palOHaIbHbIE YPABHEHUS C OJTHOM IIEPEMEHHON, CUCTEMBI IBYX JIMHEWHBIX
YpaBHEHUH, TMHEIHbIC HEPABEHCTBA U UX CUCTEMBI, KBaIpaTHbIE U APOOHO-
palMOHaIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM YHCJIE IIPH
peleHun 3a1ad U3 APYTUX NPEeIMETOB U INPAKTUYECKUX 3a]ay; yMEHUE
UCIIOJIB30BaTh KOOPAMHATHYIO IPAMYK0 UM KOOPAMHATHYIO IUIOCKOCTb IS

M300pakKeHUsI peIIeHUH ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATHAMHU: (QYHKUUSA, rpaduk (YHKIHH, HYIA
(GYHKIMM, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MPOMEXYTKH BO3pacTaHWs,
yObIBaHMs, HaWOoOJNbIIEE M HAaWMEHbIIEe 3HAUYECHUS (YHKIHUU; YMEHHE
OIlEpUPOBATh TOHATUSAMH: TIpsMas HPONOPLHOHATIBHOCTb, JIMHEHHAS
bynkuus, KBagpaTuuHas (YHKOHUS, oOpaTHas MPONOPIHOHAIBHOCTS,
napabosna, runep0osia; yMeHUe CTpOUTh rpaduku GyHKUIUH, UCTIONB30BATh
rpaduKd IS ONpEAETCHUS CBONCTB NPOIECCOB M 3aBUCHUMOCTEH, IUIs
pelIeHus 3a1a4 U3 Jpyrux y4eOHbIX IPEIMETOB U peabHOM KU3HH; yMEHHE

BbIpaXXaTb (bOpMy.]'IaMI/I 3aBUCUMOCTH MCKIY BCIIMUUHAMU

YMeHue onepupoBaTh MOHATUAMU: MOCIEIOBATEIBHOCTD, apu(pmMeTHIecKas
U TeOMEeTpUuYecKas MpOTrpeccCHM; YMEHHE HCII0JIb30BAaTh  CBOWCTBA
nocieA0BaTenbHOCTEH, GOpMyYIBl CYMMbI M OOIIEr0 4jeHa MpU PEIIeHUU
3a7a4, B TOM 4YMCIE 3373y U3 JPYIMX Y4YEOHBIX IPEIMETOB U PEAJbHOU

KHU3HHU

VYMeHune pelath 33a4 Pa3HbIX TUIIOB (B TOM YKCJIE Ha IPOLEHTHI, JOJIU U
4acTH, JBM)KEHUE, paboTy, IIEHYy TOBAPOB M CTOMMOCTH MOKYIIOK M YCIYT,
HAJIOTH, 3aJaud U3 OO0JIACTH YINpaBJIEHUSA JIMYHBIMM U CEMEHHBIMU
¢uHaHCAMM); YMEHHE COCTABIISTh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCIOBUIO 3aayM, MCCIEJOBAThb IIOJIYYEHHOEC pEIICHHUE H

OLICHUBATh HpaBI[OHOZ[O6HOCTB MOJIYYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh MOHATUSAMH: (UTYpa, TOYKA, OTPE30K, IpsAMasi, JIyd,
JIOMaHasi, Yrojl, MHOTOYTOJbHHK, TpPEYroJbHUK, paBHOOCIPEHHBIN U
PaBHOCTOPOHHUM TPEYrOJbHUKH, NPSIMOYIOJbHBIM TPEyroJIbHUK, MEIUaHa,
OuccekTpuca u BBICOTA TPEYroJIbHUKA, YETBIPEXYTOJIbHUK,
napauienorpaMM, poM0, IpSIMOYTOJIbHUK, KBapaT, TPaeuus; OKPyKHOCTb,
KpYT, KacareiabHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU (UTYpaMU; YMEHUE
pemars 3a7add, B TOM YUCJIE U3 MOBCEJIHEBHOM XU3HU, HAa HAXOXKICHHE

TCOMETPHUUCCKUX BCIWYHWH C IMPUMCHCHHUEM H3YUYCHHBIX CBOMCTB (bI/Ipr u




dakToB

10

YMeHue onepupoBaTh MOHATUSIMH: PaBEHCTBO (UIYp, PaBEHCTBO
TPEYrOJIbHUKOB; NapajuIe]IbHOCTh U IEPIEHAUKYISAPHOCTh NPSIMBIX, YrOJI
MEXIY NMPSMBIMH, TIEPICHIUKYIISP, HAKJIOHHAs, POEKIH, mogodue ¢puryp,
NOJ00HBIE TPEYTrOJIbHUKH, CUMMETPUS OTHOCHTEIBHO TOYKM M IPSIMOMH;
YMEHHE paclo3HaBaThb pPAaBEHCTBO, CHUMMETPUI0 H Tojgodue ¢uryp,

NnapaiCIbHOCTE U ICPICHAUKYIIAPHOCTD IIPAMBIX B OKPYXKAarOIIEM MUPE

11

YMeHue onepupoBaTh MOHITUSAMH: AJIUHA, PACCTOSHHUE, Yroy (BEITUYHMHA
yria, CHHyC U KOCHUHYC YIJla TPEyroJIbHHMKA), IUIOLIa/lb; YMEHUE OLIEHUBATH
pa3Mepbl IPEAMETOB U 0OBEKTOB B OKPYXKAIOIIEM MUPE; YMEHUE TPUMEHSITh
(dbopMyITbl IEpUMETPA U TLIOMIAAN MHOTOYTOJIbHUKOB, JUTHHBI OKPY>KHOCTH U
WioHaad Kpyra, o0bema NpSIMOYroJIbHOTO MapajUlefienuneaa; yMeHue
IIPUMEHATh NMPU3HAKU PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyrojbHuka, teopemy Iludaropa, TpUroHOMETpUYECKHUE COOTHOIICHHUS

JUTSL BBIYUCIICHUS JITMH, PACCTOSHUM, TUIOMAACH

12

Ymenue  u3zo0pakaTh  IUIOCKHME  (QuUrypsl W UX  KOMOWHAIHH,
OPOCTPAaHCTBEHHBbIE (QUTYpBl OT pPyKH, C [OMOINBIO YEepPTEKHBIX
MHCTPYMEHTOB U JICKTPOHHBIX CPEJICTB MO TEKCTOBOMY MJIM CHMBOJIBHOMY

OIMMCaHUIO

13

YMmenue ONCpUPOBATh IMOHATHAMU: IPAMOYTOJIbHAsA CUCTEMA KOOPAWHAT,
KOOpAWHAThlI TOYKH, BEKTOP, CyMMa BCKTOPOB, IMPOM3BCACHUC BCKTOpa Ha
YUCII0, CKAJIAPHOC MMPOU3BCACHUC BCKTOPOB; YMCHHUC HCIIOJIB30BATh BEKTOPLI
U KOOpAMWHATHI AJId NPEACTABJICHUA AaHHBIX W PCUICHUA 3aaa4, B TOM YHUCIIC

U3 JIPYrux Y4eOHBIX MPEAMETOB U PEATbHOM KU3HU

14

YMeHue onepupoBaTh MOHSATUSAMH: CTOJIOMKOBBIE U KPYTOBBIE JAUArpaMMBI,
TabNuLbl, cpenHee apudMeTHIecKoe, Meinana, HauboJbllee U HauMEHbIIIee
3HaueHus,  pa3Max  4YUCIOBOro  HaOopa;  yMEHUE  U3BJIEKATh,
UHTEPIPETUPOBATh U MPEeoOpa3oBbIBaTh MH(GOPMALIKIO, PEACTABICHHYIO B
TabnuIaXx M Ha JUarpaMmax, OTPa)arolllyl0 CBOMCTBA U XapaKTEPUCTUKHU
peasbHbIX MPOLIECCOB M SIBJICHUM; YMEHHE pAClO3HAaBaThb H3MEHYHUBBIC

BCJIMYMHBI B OKPYXKArOIEM MHUPC

15

YMeHue onepupoBaTh IMOHATUSAMHU: CIyYalHBIA ONBIT  (CIy4alHBIN
9KCIIEPUMEHT), 3JIEMEHTapHOE COOBITUE (3JIEMEHTAPHBINA UCXOJT) CydaitHOrO
OTbITa, CIy4yallHOE€ COOBITHE, BEPOSITHOCTh COOBITHUS, YMEHHE HAXOJIUTh

BCPOATHOCTH CJ'Iy‘I&fIHBIX COOBITHMM B OIIBITAX C PaBHOBO3MOXHBIMU




3JICMCHTAapHbBIMU CO6BITI/I5IMI/I; YMCHUC pemaTtb 3aga4u MCTOAOM
OpPraHnu30BaHHOTO nepe6opa N C HCIIOJb30BaHUECM IIpaBHJIa YMHOXXCHUS,
YMCHHUC OLUCHUBATH BEPOATHOCTU PCAJIbHBIX COOBITHH U HBJIGHI/II;'I, IIOHUMAaTb
pPOJIb  IPAKTHYCCKH  JOCTOBEPHBIX W  MaJTOBCPOATHBIX COOBITHUH B
OKpyXaroumeM MUPEC U B KU3HU; 3HAKOMCTBO C IIOHATUCM HC3aBUCUMBIX
CO6HTI/II71; 3HAKOMCTBO C 3aKOHOM OOJIBIINX YHMCETI H €r0 POJIbIO B MaCCOBBIX

SABJICHHUAX

16

YMeHue BbIOMpaTh MOAXOMALINI M3YUYEHHBIM METOJ JUIsl PELIEHUS 3a/ladH,
IPUBOJUTH INPUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE U
JKU3HHM, DPACIIO3HABATh IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKU B HCKYCCTBE,
ONMCHIBATh OTICJIBHBIC BBIJAIOUIMECS PE3YJIBTAThl, IOJIYYEHHBIE B XOJIE
pa3BUTUSA MAaTEMATHKU KAK HAyKW, IIPUBOJMTH IPUMEPHI MAaTEMaTUYECKUX

OTKPBITHH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUU




INEPEYEHD 9JIEMEHTOB COJAEPXXAHUA, IIPOBEPAEMBbIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS

1 Yucna u BIYUCICHUS

1.1 Harypanbnsie u nensie yncna. [IpusHaky JeIMMOCTH LIEIbIX YUCEI

1 OOBIKHOBEHHBIE M JECATUYHBIE  JpOOM,  TMPOLEHTHl, OECKOHEYHbIE
. nepUoANYEcKUe Ipodu

13 Panmonaneupie uucia. Apudmernyeckue oOmnepanuud ¢ palroHaIbHBIMU
. YyHClIaMu

14 JeiictButenpuple unciaa. ApupMeTHUYECKHE ONepaluu ¢ JACHCTBUTEIbHBIMU
. YyHClIaMu

s [TpuOmik€HHbIE BBIYUCICHUSA, TpaBUIa OKPYTJCHHUS, NPUKUAKA U OICHKA
. pe3ynbTaTa BRIYUCICHUN

2 AnrebpanyecKkre BbIpaKCHUS

2.1 BykBeHHbIE BbIpa)keHUs (BBIPAXKEHUS C IEPEMEHHBIMHU )

55 Crenenb ¢ nenbiM mnokazatesieM. CTeleHb C pallMOHAIBHBIM IOKa3aTesIeM.
. CaoiicTBa cTeneHu

2.3 MHorouieHsbl

2.4 Anrebpanueckas 1poOb

5 s Apudmernueckuit KOpPEHb HaTypaJbHOU CTEIICHHU. [HenictBus c
' apuQMEeTHIECKUMHU KOPHSIMH HATypaTbHON CTCTICHH

3 YpaBHEHUs 1 HEpABEHCTBA

31 Lenple u npoOHO-parioHanbHBIE ypaBHEHUs. CHCTEMBI W COBOKYITHOCTHU
' YpaBHEHUH

35 Lensie u apoOHO-panmoHaNbHBIE HepaBeHCTBA. CHCTEMBbI UM COBOKYITHOCTHU
. HEPaBEHCTB

33 Pemienne TeKCTOBBIX 337124

4 YuciioBble OCIEN0BATEIBHOCTH

4.1 ITocnenoBaTeILHOCTH, CIIOCOOBI 3a0aHUs IOCIEN0BATEILHOCTEH

4.2 Apudmerndeckass W TeoMeTpuueckas mnporpeccuud. DopMmyna  CIOKHBIX




MIPOLIEHTOB

5 DyHKIUU
OyHknusa, cnocoObl 3agaHus  GyHKuuu. I'padux  dyrkumm. OO6macTh
orpeziesieHus 1 MHOKeCTBO 3HaueHui Qynkuuu. Hynu ¢pynkuuu. [lpomexyTku
5.1. 3HAKOIOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U
MUHUMYMBI (pyHKIuu. Hanbombinee W HauMmeHbllee 3HaYeHHE (QYHKIUH Ha
IPOMEXKYTKE
6 Koopaunatsl Ha IpsAMOM U INIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlekapTOBBI KOOPAMHATHI HAa TIJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GpuUrypsl 1 UX CBOICTBa
7.2 TpeyroabHuK
7.3 MHOroyrojabHUKH
7.4 OKpy’>KHOCTb U KpyT
7.5 N3MepeHne reoMeTpuueCKuX BEIMYUH
7.6 BekTopsl Ha III0CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHUKA
8.2 BepostHOCTB
8.3 KomMOuHaropuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» Maremaruka. ['eometpust: 7 - 9-¢ Kiacchl: 0a30BbIM YPOBEHb: YueOHUK; 14-¢
n3nanue, nepepadoranHoe Atanacst JI.C., byty3os B.®., Kagommes C.b. u ap.

Axunonepnoe o6mectBo «M3narensctBo «IIpocBemenue

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

['eometpus 7 knacc. Jumpaktuueckue Mmarepuaibl. K HoBoMmy yuebnuky. ®I'OC |
3axaposa I'., MenbHukoBa Hatanus boprcoBHa

['eometpus 8 knace. [unakruyeckue marepuansl. ®I'OC | MensnukoBa Hatanus
Bopucosna, 3axaposa ['anuna AnekceeBHa

I'eomerpus 9 knacc. Aunakrnueckue marepuansl. PI'OC. YMK AtanacsaH

MensankoBa Haranus bopucoBHa, 3axapoBa ['anuHa AnekceeBHa

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
MHTEPHET

https://m.edsoo.ru/7f417e18

https://resh.edu.ru/subject/51/

https://math-oge.sdamgia.ru/

https://profimatika.ru/

https://math100.ru/oge-2025/
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