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NOSICHUTEJIbHASL 3AIMNCKA

H W3 OCHOBHBIX pa3JeJioB [IKOJIBHOM MaTeMaTHKH,
CHeunTh M3ydeHHe CBOVMCTB M pa3MepoB QUryp, uX

pacnonomeﬂ Uue, onupaeTcs Ha JIOTUYECKY1O,
pOBHE OCHOBHOI'O

[eomeTpusi Kak OJH
UMeroLuil cBoeil Lenslo 00e
OTHOIUEHMH W  B3aUMHOC
JIOKa3aTebHYO JIMHHIO. [leHHOCTh HM3y4eHHs reoMeTpuyd Ha y
ob11ero 00pa3oBaHMs 3aKJI04aeTCs B TOM, YTO obyuaromuncs yIuTes MMPOBOJAUTE
JOoKa3aTelIbHbIE pPacCyXIeHusl, CTpOUTh JorMuecKue yMo3aKroueHms, JI0Ka3bIBaTh
HCTUHHBIE YTBEp)KICHHs H CTPOMTE KOHTpPIIpUMEpPEl K JI0’KHBIM, TIPOBOJUTH
pacCcyXJeHHusl «OT TMNpOTHBHOIO», ornuuare cBoucTBa  OT [IPU3HAKOB,

dopMynupoBaTh 0OpaTHBIS YTBEPKACHH.

BTOpOii IENbI0 H3yueHHs TIeoMeTpuH SBIISIETCA MCIIOJIB30BAaHUC eé Kak
MHCTPYMEHTA IPH pELICeHHH Kak MaTeMaTU4ecKuX, TaKk H NpakTU4IeCKUX 3anad,
BCTPEYAIOIIUXCSl B pEajbHOM JKU3HH. O6GyuarouMics  A0JDKEH Hay4IHUTHCS
OTPEZICIATE TeOMEeTPHUIECKYIo (urypy, Omucarh crioBaMM JAHHBIN YEPTEX HIH
PHCYHOK, HaliTH IUIOMIaIb 3eMeJIbHOTO ydacTKa, paccunTaTh HEOOXOMUMYIO JUTUHY
OIITOBOJIOKOHHOTO Kabens uiu TpeGyemble pasMEphl rapaxa s aBTOMOOMIIA.
TOMy COOTBETCTBYET BTOpas, BHIYMCIUTENbHA JIUHUS B U3y4YEHHH I'€OMETPHH.
[Ipyu pelieHHM 3aad [PaKTHYeCKOro Xapaxrepa 0GyJaroIIUiCs yUUTCS CTPOUTE
MaTeMaTHUeCKUe MOJENHd PpealbHbIX KM3HCHHBIX cUTyaluui, IPOBOIAHTH
BEIYVCIICHHS U OLEHUBATH aJIeKBaTHOCTD TMOJIy1€HHOT0 pe3yabTarta.

KpaiiHe BaKHO TONYEPKHMBATE CBA3H reoMeTpuu C APYTHMH yueOHBIMHI
peMETaMi, MOTUBHPOBATH HCIOJIB30BATH ompe/iesIeHUs] TeOMETPUICCKIX buryp
Y HOHSTHH, JAEeMOHCTPHPOBATh MPUMEHESHHE MOJYHCHHBIX yMeHHI B (Qu3nKe H
TexHUKe. DTH cBA3M Hauboyee spPKO BUAHBI B TeMmax «BeKTOopbI»,
«TpUrOHOMETPHUYECKHE COOTHOIICHH, «Merton xoopauHaT» u «Teopema
[Tudaropa».

Vuebupiii Kypc «[€OMeTpHs» BKIOYAET CIISyIOlne OCHOBHBIE pa3/eiibl
comepkaHus: «l eOMeTpUIECKHe Gurypsl M HMX CBOHCTBa», «3mepeHue
reOMETPUYECKHX  BEJIHYHH, «JlexapToBBl ~KOOpJMHATBl ~HAa  IJIOCKOCTHY,
«BexTopbl», «JIBHKEHHUs MIIOCKOCTHY, «ITpeobpazoBaHust MOJOOHS.

Ha u3ydeHue yueOHOIro Kypca «eomeTpus» oTBoauTcs 204 vaca: B 7 xnmacce
— 68 gacoB (2 yaca B HEJElO), B 8 xnacce — 68 uacoB (2 yaca B Helemo), B 9
xnacce — 68 yacos (2 yaca B HEJIEIO).




COJIEP)KAHHUE OBYYEHMS1

7 KJIACC

HauanpHbie TTOHATHs reomeTpus. Touka, npsamas, 0Tpe3ok, ay4. Yron. Buasl
yriaoB. BepTHKalbHbIE W CMEXHbIE yIJIbI. Buccektpuca yria. JlomaHas,
MHOTrOyroJIbHHK. [TapanienbHOCThb 1 rnepreHAnKYJIApHOCTD MPAMBIX.

Cummerpuunble  Gurypsl. OCHOBHbBIC cBOiicTBa OCEBOM CHUMMETDHH.
[TpuMepsl CHMMETPHHM B OKPYJKarollleM MHUPE.

OCHOBHBIE IOCTPOEHHUS C IOMOLIBIO LHPKYII U nuHeilku. TpeyrojbHHK.
BeicoTa, MeuaHa, GUCCEKTpUCa, X CBOHCTBA.

PaBHOGenpeHHBIM U PaBHOCTOPOHHMH  TpEyroJIbHUKH. HepaBeHCTBO
TpeyroJbHHUKA.

CgoiicTBA M TNpPHU3HAKH PaBHOOEIPEHHOro TpeyroJbHHUKA. IIpu3Haku
paBeHCTBa TPEYrOJbHUKOB.

CBOICTBa M IPU3HAKH NapaUIebHbIX NpsAMbIX. CymMMa yriioB TpeyroJjibHHUKa.
BHeniHue yriiel TpeyrojabHUKa.

[TpsiMoyronbHel  TpeyronbHuK. CBOHCTBO MeEIMAHBI IpSIMOYTOJIBHOT'O
TPEyroJIbHUKa,  IPOBEAEHHOM K  THUIIOTEHY3E. [Ipu3HaKd  paBeHCTBA
PSAMOYTOIBHBIX TPEYTOIBHIKOB. IIpAMOYTO/bHBIH TPEYTOJBHUK C yTIIOM B 305

HepaBeHCTBa B TeOMeTpHM: HEPaBeHCTBO TPEYroJIbHUKA, HEpaBeHCTBO O
JUIMHE JIOMaHO#, TeopeMa O OOJbIIeM yrje H OoNbIIe CTOPOHE TPEYTrOJIbHUKA.
IMepnenUKyYJISIp ¥ HAKJIOHHAS.

IeomeTpuyeckoe MecTo TOYeK. buccekrpuca yrjia H cepenUHHBIN
NEePHeHINKYIIAp K OTPEe3Ky KaK T€OMEeTpUYeCKUe MecTa TOHUCK.

OKpy>XHOCTh U Kpyr, Xopaa H AuamMeTp, HX cBoiicTBa. B3aumHoe
pacIIOIOKEeHHEe OKPYKHOCTH M npsimoi. KacatenbHas ¥ ceKyllas K OKpY KHOCTH.
OKpy’XXHOCTb, BIIMCAHHas B Yyroj. BrucaHHas ¥ ONHUCaHHas OKPYXHOCTH
TpeyroJbHHUKA.

8 KJIACC

YetplpéxyroipHuKy. [lapamienorpamm, ero NpusHaku ¥ CBOWCTBA. JacTHbIE
Coydyay NapajulesorpaMMoB (NPsAMOYTOJIBHHUK, pom0, kBajapaT), UX INPHU3HAKH H
cpoiicTBa. Tpameuus, paBHOOOKas Tpamelus, €€ CBOWCTBA M TPHU3HAKH.
IIpsiMoyronpHas Tpanenus.

Mertoxn ynaBoenus Mmenuanbl. LlentpaneHas cummerpus. Teopema Paneca u
Teopema O MPONOPIMOHATBHEIX OTPE3KaX.

Cpennue TUHUHE TPEYTrONbHUKA U Tpanenuu. LIeHTp Mace TpeyrojbHHUKa.

ITono6ue TpPEYrolbHUKOB, KoddduimeHT momobus. IlpusHaku mnonobus
TpeyroyibHUKOB. [IpuMEeHCHHE noao6ust MpHU pelleHUH NPaKTUYEeCKUX 3a/1a4.




CpoiicTBa IUIoONIaaedl IeoMeTpHYECKUX ¢buryp. Popmynsl Ul TUIOLIAAHA
TpeyroibHHUKa, Mapaie/orpaMma, poMba M TpaneuuH. OTHOLUEHHE IUIOLIAaeH

nmonoOHBIX QUIYP. E
BEIMHCIIeHHe [UIOMAAell TpeyroJbHUKOB ¥ MHOTOYroJbHHKOB Ha KJICTHaTOH

oymare.

Teopema Iludaropa. I[IpumMeHeHHE TEOPEMBI [Tudaropa MNpH PELICHHU
NpaKTUYECKMUX 3a/1a4.

CHHyC, KOCHHYC, TaHT€HC OCTpOro yrja MpsaMoOyrojbHOIo TpeyTroJIbHHKA.
OCHOBHOE TPHUIOHOMETPUYECKOE TOXAECTBO. TpHrOHOMETPHIECKHE dbyHKIUH
yrioB B 30, 45 u 60°.

BriucaHHble W I€HTpajibHBIE YIJIBI, YIOJl MEXIy KacaTeJIbHOM H XOPHIOH.
VYraoel MeXAy  XopAaMH U CEeKyIIHMH. BnucanHele W OIIHCAHHBIC
4eThIPEXYTOJIBHUKK. B3aWMHOE pacIlOIOKEHHE MABYX oxpyxHocTtei. Kacanue
okpy>xHocTel. O0ue KacaTelbHbIe K JIBYM OKPYKHOCTAM.

9 KJIACC

CuHyc, KocuHyc, TaHredic ymioB or 0 10 180°. OcHoBHOE
TPUTOHOMETPUIECKOEe TOXAECTBO. DOpMYyIIbl IPUBEACHHS.

PelneHre TpeyrojdbHHMKOB. Tleopema KOCHHYCOB U TeopeMa CHHYyCOB.
PemieHyue mpakTUYECKUX 3aJad C MCIOJL30BaHHEM TEOpEeMbl KOCHHYCOB H
TEOPEMBI CUHYCOB.

IMTpeo6GpazoBanue moxobusi. [Togobue COOTBETCTBEHHBIX SJIEMEHTOB.

TeopemMa O NPOU3BEAEHUH OTPE3KOB XOpXH, TEOPEMBl O IPOU3BECACHUH
OTPE3KOB CEeKYIIUX, TeOpeMa O KBajpaTe KacaTeJIbHOM.

Bekrop, muuHa (MOOyJdB) BEKTOpa, COHAIpaBJIC€HHBIE  BEKTOPBHI,
IIPOTHBOIIOJIOXKHO  HAIlpaBJIeHHbIE  BEKTOPHI, KOJUIMHEApPHOCTb  BEKTODOB,
pPaBeHCTBO BEKTOPOB, OIlepalliy Hal BeKTOpaMH. PasiokeHue BeKTopa IO ABYM
HeKoJuIMHeapHbiM BekTopaMm. KoopaunaTel BekTopa. CkalsipHOE NPOM3BEACHHE
BEKTOpPOB, IPUMEHEHHUE ISl HAXOXJAEHUS JUIUH U yIJIOB.

JlexapTOBBI KOOPAUHATEl Ha INIOCKOCTH. Y PaBHEHUs NPSIMOM U OKPY>XHOCTH
B KOOpJMHATAaX, [lepeceuyeHne OKPYKHOCTEH U NPsAMBIX. MeToa KOOpAUHAT U ero
IIpUMEHEHHE.

IIpaBUJIbHBIE MHOIOYroJIbHMKU. [JlnMHa oOKpyXHOCTH. I'pagycHas u
pajuaHHas Mepa yIVia, BBIYHCIIEHHE JJIMH Oyr OKpy>kHocTeil. Ilnomane kpyra,
CEeKTOpa, CerMeHTa.

JIBMOKEHHUs IIJIOCKOCTH M BHYTPCHHHE CHMMETPHHM (Uryp (3J1eMeHTapHbIE
npencrasienus). IlapannenbHbiii nepesoc. IToBopoT.




IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUs IIPOI'PAMMBbI
YUEBHOI'O KYPCA «T'EOMETPHSI» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHMSI

JIMYHOCTHBIE PE3YJIBTATDI

JInYHOCTHBIE pe3yJbTAaThbl OCBOEHHMsS IpOTrpamMMbl y4eOHOro Kypca
«I"'eoMeTpus» XapakTepU3yroTCs:

1) naTpHoTHYecKOe BOCIIHTAHHE:

NpOsIBJICHWEM HHTEpeca K TMpOoLUIOMY M HAaCTOSIUEMY POCCHHCKOMH
MaTeMaTHKH, LIEHHOCTHLIM OTHOLIEHMEM K  JOCTHXKEHHMSAM  POCCHMCKHX
MaTEeMaTHUKOB U POCCHHCKONM MaTeMaTH4YeCKOM WIKOJBI, K HCMOJb30BAHUIO 3THUX
JIOCTHXXEHUH B IpyruX HayKaX U MPUKJIaJHBIX chepax;

2) rpa’kaaHCKoOe H JyXOBHO-HPAaBCTBEHHOE BOCIIHTAHHE:

FOTOBHOCTBIO K BBINTOJHEHHIO 00S3aHHOCTEH IpakJaHWHA U pealu3alliy ero
IIpaB, TpeACTaBJIeHUEM O MaTeMaTHUYeCKUMX OCHOBaX (YyHKIMOHUPOBAHUS
PasNUYHBIX CTPYKTYp, SBJECHHUH, Mpoleayp IpakAaHCKoro obiuecTsa (Hampumep,
BBIOOPEI, OMPOCEL), TOTOBHOCTBIO K 06CYKIEHUIO STHYECKUX IPOGIIEM, CBA3aHHBIX
C INPaKTUYeCKHM IIpUMEHEHHEM [OCTMIKCHUM HayKH, OCO3HAaHHEM BaXXHOCTHU
MOPaJIbHO-3THYECKUX MIPUHIIUIIOB B JIEATEJIBHOCTH YYEHOIO;

3) TpyaoBO€ BOCIMTAHHE:

YCTAaHOBKOM Ha AaxKTHUBHOE Yy4yacTHUe B pELIEHHHW MPaKTHYECKHX 3amay
MaTeMaTHU4Ye€CKOM HalpaBJIeHHOCTH, OCO3HAaHMEM Ba)XKHOCTH MAaTEMaTH4YECKOIo
0o0pa30oBaHUA Ha TNPOTSIXKEHUM BCeM >KM3HM JUIS YCIELIHON ITPO(EeCCHOHATBHOM
MEeSATENbHOCTH M pPa3sBUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BEIOOPOM H
IIOCTPOECHHUEM HHIWBUAYAIBHON TPAa€KTOPHUH 00pa30BaHUs U )XU3HEHHBIX IUIAHOB C
YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCcKOe BOCIIUTAHHE:

CIIOCOOHOCTBIO K OSMOLMOHAJIBHOMY H JCTETHYECKOMY BOCHPHATHIO
MaTeMaTU4YECKHMX OOBEKTOB, 3a/ad, DEIICHUH, pacCy>XIEeHHUM, YMEHHUIO BHUIETH
MaTeMaTU4YeCKUe 3aKOHOMEPHOCTU B UCKYCCTRBE;

5) HEeHHOCTH HAYYHOI0 NO3HAHMA:

OpHMEHTallie B MAEATENbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
IpeACTaBIeHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YeJIOBEKA, IIPUPOBI U
ofliecTBa, NOHMMaHMEM MaTeMaTHYECKOM HayKH Kak cdepbl 4YeloBe4YecKOM
JIeSITeJIBHOCTH, 3TalloB €€ pa3BUTHs U 3HAYUMOCTH IS Pa3BUTHUS LIMBMIIM3ALIMH,
OBJIaZICHUEM SA3BIKOM MaTeMaTHKH H MaTeMaTH4YeCKOH KyJIbTypol KakK CpeJCTBOM
MMO3HAHUS MHpa, OBJIANEHHEM IIPDOCTEHINMMH HAaBBEIKAMU HCCIIEA0BATENIHCKOM

JACATCIIBHOCTH,
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6) ¢uinveckoe pocnuTanue, GopMHpoOBaAHHE KYJALTYPbLI 3A0POBLA K
IMOUHOHAIBLHOIO G.IAroNoAy YN :

FOTOBHOCTBIO MNPHMCHATL MaTeMaTHYCCKHE 3HAHHA B HHTEpecax cCBoero

310pOBbsA,  BeAcHHA  310poBoro  ofpa3za  KH3HM  (3/10pOBOC  MNHTaHMe,
cOanaHcHpoBaHHBINT pexHM 3aHaTHIT B oTabixa, peryiaspHas (u3Mueckas
AKTHBHOCTH), c(OPMHPOBAHHOCTBIO HaBbiKa peduiekcHH, TMpH3HAHUEM CBoOero

rnpaBa Ha OUJHGK)’ H TaKoro Xc¢ npasa Apyroro 4cJjioBeka,
7) 9KOJIOrH4YCeCKOe BOCIIHTAHME!
OpHeHTauHel Ha NpUMeHeHHe MaTeMaTHYeCKHX 3HaHWH Ui pellueHHs 3aaay
B 006JacTH COXpaHHOCTH OKpy’kalolleif cpeiabl, TUIAHMPOBAHHUS TIOCTYNKOB U
OLCHKH HX BO3MOMHBIX [OCJIE€ACTBHUI Ui OKpY)KalolleH cpelibl, OCO3HaHHEM
r1o6asbHOro XapakTepa 9KOJOTrHYecKnX Npo6iieM H MyTel UX pelLIeHHs;

8) apanTaums Kk M3IMeHsIOIMMCS YCJOBHAM COUHAJIBLHONH H NMPHPOIHOI

cpeabr:

FOTOBHOCTBIO K AEHCTBHSAM B YCJIOBHUAX HEOIPENETEHHOCTH, IOBBILICHHIO
YPOBHs CBO€H KOMITETEHTHOCTH Yepe3 IPaKTHYECKYIO AeSTebHOCTh, B TOM YHUCIIe
YMCHHE YYHUTBCs y ApPYrHX JIIOJeH, NpHoOpeTaTs B COBMECTHOM MAESATEIBHOCTH
HOBBIC 3HAHHA, HABBIKH U KOMIIETEHILIMHM U3 ONBITa APYTHX;

HEOOXOMHUMOCTEIO B (opMHpOBaHHHM HOBBIX 3HAaHHH, B TOM YHCJIE
q)OPMyﬂHPOBaTB HOEH, IIOHSITHS, THIIOTE3bl 00 00BEKTaxX U SIBJICHUsIX, B TOM YUCIIE
PaHEE  HEHU3BECTHBIX, OCO3HABaTh JAe(PHUUUTHI COOCTBEHHBIX 3HaHUH U
KOMIIETEHTHOCTEH, IJIaHUPOBATh CBO& pa3BHTHE,

CIIOCOGHOCTBIO  OCO3HABATH CTPECCOBYIO  CHTyallHIO, BOCIPHHHUMATH
CTPECCOBYIO CHTyallMIO KaK BBI30B, TpeOyroluil KOHTPMEpP, KOPPEKTHUPOBATH
NpHHUMaeMBbl€ peUIeHUs H AelCTBHS, ¢bopMmynupoBaTe M OLECHHBATH PUCKHA H
MOCJIEACTBHS, ()OPMHUPOBATE OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATBHI

ITosHaBaTenbHbIe yHHBepcabHbIE yueGHbIE AeiiCTBHS

baszoBrble JIoruyeckue neicTBus:

* BBIIBIATH M XapaKTepH30BaTh CYIIECTBEHHBIE IIPU3HAKH MaTE€MaTHYECKHX
OOBEKTOB, IOHSTHI, OTHOIICHHII MEXJy IOHATUIMH, (OPMYIUPOBATH
ONpenAeJIeHHs]  IOHSATHH, yCTaHaBJIMBaTh  CYLIECTBEHHBIH  IIpHU3HAK
KJIacCH(HKaLWK, OCHOBAHHUsS Uid OOOOIUEHHS M CpaBHEHHS, KPHUTEPHH
IIPOBOAUMOIO aHAJIM3a;

* BOCIpPHHHMATh, (OpMyJaHpOBaTE M  Npeobpa3oBBIBaTh  CYXXACHUS:

YTBEpAHUTEJIBHEIE U OTpULIaTeNIbHble, EAWHUYHEIe, YacTHbIe W OOIIHe,

YCJIOBHBIE;




MaTreMaTH4Y€CKHE 3aKOHOMEPHOCTH, B3aHMMOCBS3H M

e BBIABIATH
HaOMOAeHHsIX MW YTBEPXIACHHAX,

npoTuBopeuns B (aKTax, JaHHBIX, :
npeaiaraTb KpHTEPHH [UIA BbIABICHHA 3aKOHOMEPHOCTE# H MPOTHBOPEUHH;

JenaTh BbIBOABI C MCMONb30BaHHEM 3aKOHOB JIOTHKH, JEeOYKTUBHBIX H
HHIYKTHBHBIX YMO3aKTIOYEHHH, YMO3aKJIIOYEHHH 1O auanorxm;

pa3bupaTh A0Ka3aTelbCTBA MAaTEMaTHUECKHX yTBepskaeHHH (IIpAMbIE U OT
MPOTHBHOro), MPOBOAMTE CaMOCTOSATEIBHO HeCJIOKHBIE [0Ka3aTelbCTBa
MareMaTHueckMX (AKTOB, BBICTpaMBaTh apryMEHTaLHIO, MPUBOAUTE
MpHUMephl H KOHTPIPHMeEpPbI, 000CHOBBIBATEH cobCcTBEHHBIE pacCyKACHUA;

« BBIOMpaTh crocof peleHHs yueOHOH 3aiauH (cpaBHuBa'Eb Hecxo?r,xo
BApMAHTOB pellleHus, BbIOMpaTh Haubonee MOAXOAAILMKA C Y4YCTOM

CaMOCTOATEJIbHO BbIJICJIEHHBIX KpHTepHeB)-

Ba3oBble HecsieqoBaTe/ IbCKHeE AeHCTBHA:
* MCIIOJIb30BaTh BOIPOCHI KakK JccleIoBaTeIbCKHMI HHCTPYMEHT ITO3HAHMA,

dopMynupoBaTh BOMpOCH], (UKCHpYHOLIME MpOTHBOPEYHE, npobiemy,
CaMOCTOSITEeNILHO yCTaHaBjMBaTh HKCKOMOE H JIaHHOS, (¢hopMHpOBaTh

rMIIOTE3y, apryMEHTHPOBATh CBOO MO3ULHIO, MHCHHE,
NpPOBOMUTE 10 CAMOCTOSTENHLHO COCTaBICHHOMY IUIAHY HECJIOXXHBIN

9KCIIEPUMEHT, HeGOIBILIOE HCCIIeA0BaHuUe 110 Yy CTaHOBJICHHIO ocobeHHOCTEN

MaTeMaTH4YecKOro o6beKTa, 3aBUCUMOCTEN 00BEKTOB MEXIY coboii;

* CaMOCTOATENHHO (HOPMyIUpOBaTh 000OIIEHHA W BBIBOABI IO PE3ysbTaTaM
NPOBEIEHHOrO0 HaGIOAeH)s, HCCeI0BaHus, OLEHUBATh JIOCTOBEPHOCTH
TOJTy4e€HHBIX Pe3yJIbTaToB, BEIBOAOB M 0000LIECHHH;

e IPOTHO3MPOBATh BO3MOXKHOE pa3BHTHE Ipolecca, a TaKXKe BBIABHIaThH

NIPEATOJIOKEHUS O ero pa3BUTHUU B HOBBIX yCIIOBHSX.

Pabora ¢ undopmaumueii:
e BBISBJIATH HENOCTATOYHOCTH, U H3OBITOYHOCTH HH(bopMauPIH, JAaHHBIX,

HEOOXOAUMBIX IS pelueHus 3a/1a4H,;
o BBIOMpaTh, aHAJW3UPOBATh, CHUCTEMATU3UPOBAaTH H HHTEPIPETHPOBATH

UH()OPMALIUIO PA3IMYHBIX BHIOB U (YOPM NpEACTaBICHHUS;

e BBHIOUMpaTh (opMy IpeacTaBieHUs HHPOPMALMM | HIUIIOCTPUPOBATH
peliaemMble 3aJaud CXeMaMH, JUarpaMMaMH, HHOH rpauKod U HX
KOMOMHaLUIMH;

e OLEHMBATH HANENKHOCTH MH(POPMALMHU IO KPUTEPHUAM, IPENIOKEHHBIM
y4yuTeaeM Wik cOpMyIUPOBaHHBIM CaMOCTOATENBHO.

KoMMyHHUKaTHBHBIE YHHBepCabHble y4eOHbIe AeHCTBHS:
e BOCIPUHUMATH U (POPMYJIHPOBATEH CY)KIEHHUSI B COOTBETCTBUH C YCIIOBUSIMH
Y LeJsIMHA OOILEeHMs, ACHO, TOYHO, TPaMOTHO BbIpa)KaTh CBOKO TOYKY 3PEHHS
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B YCTHBIX M MHCBbMEHHBIX TEKCTaX, AaBaTh IMOSCHEHHWS IO XOIY pelleHUs
3a1a4i, KOMMEHTUPOBATh MOJIy4Y€HHbIH pe3yJbTaT;

B Xo1e oOCyAeHHs 3aaBaTh BOIPOCHI MO CYLIECTBY obcyxnaeMoi TeMsl,
npo6eMsl, pelaeMoi 3a/1auM, BbICKa3blBaTh MAEH, HALCJICHHBIC Ha MOHUCK
pellleHHsI, COIMOCTAaBJIATh CBOM CYXAGHHS C CYXICHWIMH  JpYyrux
YYaCTHHKOB Juajiora, oOHapy»XHBaThb pas3jIM4He M CXOACTBO [MO3ULM, B
KOppeKTHOi hopMe HOPMYIMPOBATH Pa3HOIIIACHs, CBOM BO3DAKCHH;
IIPEICTaBIATh pe3yabTaThbl peleHus 3a7a4H, DKCIIEPUMEHTA,
MiCCIIeOBaHus, IPOEKTa, CAMOCTOSITENIbHO BEIOHpATh (¢hopMaT BBICTYILJICHHUS
C y4&TOM 3amay IIpe3eHTallii U OCOOCHHOCTEHN ay/IuTOPHH;

IOHUMATE ¥ MCIIOJIB30BaTh MIPEUMYILECTBa KOMAHHOH M HHIMBUAYAIbHOH
paGoThI pH pelIeHr: y4eOHBIX MaTeMaTUIECKHUX 3a1at;

IIPUHUMATE 11€JIb COBMECTHON JesATeNbHOCTH, IUIaHMpOBaTh OpPraHM3allHIo
COBMECTHOM paGoOTEI, pacnpeie/sTh BHIbl paboOT, [AOroBapHBaThCH,
o6CyXnaThk mpoLecc H pe3yabTaT paboTsl, 00001maTe MHEHHS HECKOTBKHUX
JIoneu;

y4acTBOBaTh B TIpYNIOBBEIX (opMax paboTel
MHEHHSIMH, MO3IOBbI€ IITYPMBbI U APYTHE), BBIIIOJIHATE CBOXO 9aCTh paboTEI
¥ KOOPAWHUPOBATH CBOM JEHCTBHUSA C JAPYTMMH YJIC€HaMH KOMAaH/bI,
OLIEHMBATh KayeCcTBO CBOEro BK/JIaga B OOILIMH IIPOAYKT IIO KPHTEPHSM,
chopMyITHPOBAaHHEIM y4aCcTHHKAMU B3aUMOACHCTBHA.

(ob6cyxnenus, obmeH

PeryassiTHBHBbIE YyHHBepcaJibHbIe ydeOHbIe el CTBUSA

CaMoopraHu3zauus:

CaMOCTOSATEJIbHO COCTAB/IATH IIIaH, aJrOPUTM pelIeHUs 3afa4dd (MM €ro
4acTh), BBIOHpaTh CIIOCO0 pelleHHs ¢ yY€TOM HMMEIOLIUXCs PecypcoB H
COOCTBEHHBIX BO3MOJKHOCTEH, apryMeHTHpPOBaTh M KOPPEKTHPOBATH
BapHMaHTHI pEIICHUH C y4ETOM HOBOX MH(OpMAIUH.

CaMOKOHTPOJIb, 3MOHHOHaJleblﬁ HHTCJJICKT:

BJIaJIETh CIIOCOOAaMHU CaMOITPOBEPKH, CAaMOKOHTPOJIS IIpoliecca U pe3yJibTara
pelueHust MaTeMaTUYeCKOH 3a/1a4u;

MpeBUIETh TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH PEIIEHHUHU 3a/1a4H,
BHOCHTH KOPPEKTHBBI B JESATENHHOCTH HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HaMIeHHBIX OIIMOOK, BBISIBIEHHBIX TPYHOCTEH;

OlLIEHHBATh COOTBETCTBUE pE3yJibTaTa AESITEeIbHOCTH MOCTABICHHON LEeIU U
YCIIOBHSIM, OOBACHATH NPUYMHBI NOCTHOXKEHMSI WM HENOCTHIKEHHs LeH,

HaXOUTH OIITHOKY, AaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

HNPEJMETHBIE PE3YJIbTATDI




K xoHuy oOydeHus B 7 KJjacce oOyuaroluics MOJIyYUT CACAYIOIIHEe
npeaMeTHBIEe pe3ysbTaThl:

Pacrio3HaBaTh M3yYeHHble [eOMeTpUuecKue (QUrypbl, ONPEACNATE HX
B3aMMHOE pacrojioXKeHHe, H300paxaTb reoMeTpHYECKHUE ¢burypsl, BBINOJHATE
YepTeXH IO YCIOBHIO 3anaud. M3MepsATh JMHEHHBIC M YIVIOBbIC BETHIHHBIL
PeinaTh 3aja4y Ha BBIUMCIEHHE JUIMH OTPE3KOB U BEJIM1HH YIJIOB.

JenaTh rpy6yio OLEHKY JHHEHHBIX W YIVIOBBIX BEJHYHMH IPCAMCETOB B
peanbHOM JKH3HM, pa3sMepoB NPHUPOAHBIX OOBEKTOB. PasinyaTh pasMepbl ITHX
OOBEKTOB IO NOPSAKY BEJIUYHHEI.

CTpouTh uepTexKu K reOMEeTpUYECKUM 3a/1a9aM.

ITons30oBaThCsi NpPU3HAKAMU pPaBEHCTBA TPEYTOJBHHKOB,
IPU3HAKU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOIbHUKOB IIPH PELICHHUH 3a/at.

ITpOBOAMTE JIOTMYECKHE PACCY>KICHHSA C HCIIOJIB30BAHHEM T'COMETPHICCKHX
TeopeM.

ITonb30BaTLCs NpU3HAKaMM pPAaBEHCTBA IPSMOYTOJBHBIX TpPEYTrOJIbHHKOB,
CBOMCTBOM MeJHaHBbl, MIPOBEIEHHON K THIIOTEHY3€ IIPSIMOYTOJIBHOI'O
TPEYrOJIbHMKA, B PELIEHUH NreOMETPUUIECKUX 3a/1a4.

OrnpeseNnsTh napauIelbHOCTh IPSIMBIX ¢ TOMOIIBIO YIJIOB, KOTOpBIe 00pasyer
Cc HUMH cekymias. Onpenensars mapauielbHOCTh IPSIMBIX C ITOMOINBIO paBEHCTBA
pacCTOSIHUM OT TOYEK OJHOM IPSIMOM 0 TOUEK APYroi MpsMOH.

Pemats 3agayn Ha KieTyaToi Oymare.

IIpOBOJUTH BBIUMCIECHHS M HAaXOJWTh YHCIIOBbIE M OyKBEHHbIE 3HAYECHHUSI
YIJIOB B TEOMETPHYECKHX 3a7adyax C HMCIOJb30BaHHEM CYMMEI YIJIOB
TPEYroJbHUKOB M MHOIOYIOJIBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IpH
IepeceyeHrd [ABYX IapajUlelIbHBIX IPsAMBIX CceKylled. Pemars mnpaxTtuyeckue
3aavd Ha HaXOJXKJIeHUE yIJIOB.

Brnagers IIOHSATHEM TIE€OMETPHYECKOr0 MecTa TOYeK. YMETh OIIpelelsiTh
OHCCEKTPUCY yrila U CepPeIMHHBIN NEPIEHIUKYJISP K OTPE3KY KaK reoMeTpUYecKue
MecTa TOYeK.

@opMyJIHpOBaTh OIpeeNeH sl OKPY)XHOCTH M Kpyra, XOpAbl U OuameTpa
OKPY>KHOCTH, ITOJIb30BaTECSI UX CBOWCTBAMHU. YMETh NPUMEHSATH 3TH CBONCTBA MPH

HCIIOJIB30BAaThH

PEIICHHH 3a0a4.
Bnanere noHATHEM ONMMCAaHHON OKOJIO TPEYTOJIbHHKA OKPY>XXHOCTH, YMETh

HaxoauTh €€ ueHTp. Ilonp30BaThes (GakTaMH O TOM, YTO OHCCEKTPHUCHI YIJIOB
TpeyrojbHUKa IIePECeKaloTCs B ONHOH TOYKe, M O TOM, YTO CepeIMHHBIE
TMIeprIeHIUKYJIAPbI K CTOPOHAM TPEYroJIbHHKA II€PECEeKal0TCsi B OHOM TOYKe.
BriasieTh MOHATHEM KacaTeIbHON K OKPY)XHOCTH, ITOJIB30BATHCS TEOPEMOM O
IepIeH UKy /IIPHOCTH KacaTeJIbHON U painyca, POBEAEHHOIO K TOYKE KaCaHMUSI.

e



ITons30BaThECs HpOCTeﬁHIHMH reoMeTpu4eCKUMH HepaB€HCTBaMH, MMOHUMAThH

UX IIPaKTUYECKHUHM CMBICI.
ITpOBOMUTE OCHOBHBIE F€OMETPHUYECKHE MOCTPOEHHs € MOMOLUBIO LHMPKYJTIA 1

JIMHEHUKH.
K koHLmy o6yueHuss B 8 Kijacce oOydarouuiicss MOIY4HT CIEAYIOIHE

NIpeIMEeTHbIEe pe3yJIbTaThl:

PacriosHaBaTh OCHOBHBIE BHABI UETBIPEXYIOJBHHUKOB, HX  3JICMCHTEI,
II0JIB30BATHCS MX CBOMCTBAMHU IPU PELIEHHH [€OMETPUIECKUX 3a/1ad.

IIpuMeHATs cBOMCTBA TOYKH IepecedeHus MeAuaH TpeyrojbHHKa (uenTpa
Macc) B pelIeHHH 3a/1a4.

Branets nmousTHeM cpeHeil JTUHUU TpeyroJlbHUKa H TpaneluH, MPUMEHATH
MX CBOMCTBAa TIPH pelIEHHH TIeoMeTpUdYecKHX 3ajad. I1onp30BaThCs TEOpEeMOH
dajieca ¥ TEOPEMOI O MPONOPILHOHATIBHBIX OTPe3KaX, NIPUMEHSATE UX JUIA PCIICHNA
IIPaKTHYECKUX 3a1ad4.

IIpuMeHsITh Mpu3HaKy N000us TPEYTOJIBHUKOB B PEILICHHN MC€OMETPUICCKUX
3a7ad.

ITonp3oBatbest Teopemoit Iludaropa st pelmIeHHAs TEOMETPUYECKHX U
NpakTH4YeCKuX 3anady. CTpouTh MaTeMaTH4YECKylO MOIECIb B INPAKTHYCCKHX
3a7]auax, CaMOCTOSITEJIFHO JeJIaTh YepTEX U HaXOAUTh COOTBETCTBYIOIINE NJIMHEL.

Bnaners mnoHsTHSMHM CcuHyca, KOCHHyca ¥ TaHI€HCa OCTpOro yria
IIpSAMOYT'OJIBHOI'O TpeyrojbHuKa. I1071630BaThCs 3TUMU MOHATHSIMHU UL PEIICHUs
IIPAaKTUYECKUX 3a1ad.

Brerauciats (pa3imudHBIMA CIIocobaMu) IUIoINaZb TPEYroOJbHHKA M IUIOIIAIH
MHOIOYrOJBHEIX ¢uryp (mois3ysick, TJAe HEOOXOOUMO, KaJIbKyJISATOPOM).
[IpuMeHsTh NOJlydYeHHbIE YMEHHS B IIPAaKTUYECKUX 3a1avyax.

BnageTe ITOHATUSMM BIHMCAaHHOTO Y II€HTPAJIbHOrO yTJa, MCIIOJIB30BaTh
TEOpeMBI O BIIMCAHHBIX yIJaX, yIilax MeXIy XopAaMH (CEeKyIIMMH) U yriie MexIy
KacaTeJbHOM M XOpAOH IIpH pPELIEHUH N'€OMETPUYECKUX 3a]ay.

BiiageTh MOHSITHEM OIMCAHHOIO YEThIPEXYTOJIbHUKA, NMPUMEHSTH CBOHCTBa
OINMCAHHOI0 YETHIPEXYTOJIbHUKA NIPH PELICHUH 3a1a4.

[IprMeHATH NOJy4YeHHbIE 3HAHMS HA NMPAKTHKE — CTPOUTH MaTeMaTHYECKHE
MOJIENIM IS 337124 peaylbHOM XU3HU M IIPOBOJIUTE COOTBETCTBYIOUINE BEIYUCIICHUS
C NpUMEHEHHEM IIOO00Hs M TPUTOHOMETPHMH (MONB3YsICh, IZAEe HEOOXOIUMO,
KaJIBKYJISITOPOM).

K koHuy oOydeHus B 9 kiacce oOOy4arOIIMHCS ITONYYHT CJIeIyIOLIHE
IIpeaIMeTHbIe pe3yJIbTaThl:

3HaTh TPUrOHOMETPHYECKHE QYHKIIMH OCTPBIX YIJIOB, HAaXOOUTh C HX
IIOMOILBIO Pa3JIMYHBIE OJJIEMEHTBl NPSMOYTOJBHOIO TPEYrONBHUKA («peIieHue

T L




NPsIMOYTOJIBHBIX TpeyroJbHUKOBY). HaxonuTsb (c MOMOLLBIO KaJIBbKYJISITOpA) JUIMHBI
M yIJIBI JUIs HeTaGIMYHBIX 3HaUYSHHH.

ITonb30BaThesi HOpMyJIaMH NpHUBeJeHHs ¥ OCHOBHBIM TPUTOHOMETPHYECKUM
TOXIECTBOM JUISi HAXOMXIEHHS COOTHOLUCHHH MEeXIy TPUTOHOMETPUYECKUMU
BEJIMYUHAMHU.

Mcronp30BaTh TEOPEMbI CHHYCOB M KOCHHYCOB UL HAXOXKJIEHUS] Pa3IMYHBIX
3]IEMEHTOB TpEyroJibHHKa («pelieHue TpeyrojbHHUKOBY), TNPUMEHSITEH HX IpH
pEeLICHUH TeOMEeTPUYECKUX 3a1a4.

BnageTs MOHATUSAMH  Npeobpa3oBaHHs noaobusi, COOTBETCTBEHHBIX
3JIEMEHTOB MONOGHBIX Guryp. [10/1630BaThCsI CBOHCTBAMH 1101001 IPOU3BOJIBHBIX
duryp, yMeTh BBIYHCIATH JUIMHBI M HAXOAUTH YIJIBL ¥ noJ00OHBIX Guryp.
ITpuMeHsATHs cBoMcTBAa MOJOOHS B NPaKTUICCKHX 3anadax. YMETh TPUBOIUTH
IpUMepPEI NONOOHBIX GUIYP B OKpYIXKaroIeM MHpPE.

I10B30BaTHCS TEOPEMaMH O IPOU3BEAECHHH OTPE3KOB XOP/, O IIPOU3BEICHUH
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeJlbHOM.

ITonp3oBaTecsi BeKTOpamy, MOHMMATh HX reoMeTpUYeCKUi U (PU3NIeCKHUH
CMBICJI, NPUMEHSATH MX B PpELICHUM I'€OMETPHYCCKHX H bu3rYeCKUX 3aaad.
[IpHUMEHSITH CKAISIPHOE IPOU3BE/ICHHE BEKTOPOB UL HAXOXKACHHU JUIAH 1 YITIOB.

ITonb30BaTbCs METONOM KOOpAMHAT Ha IUIOCKOCTH, IPHMEHATE €To B
pEeIIeHHH TeOMETPUUECKUX U TTPAKTUYECKUX 3a1a4.

BJIaIIeTB IIOHATUSAMHU I'IpaBI/IJII:HOFO MHoroyFOJ'IBHI/IKa, JJIMHBI OKPYX>XXHOCTH,
IUTMHBI TyTH OKPY)KHOCTH M pajiaHHO¥ Mephl yria, yMeTh BRIYHCILATE IUIOMIAAL
Kpyra # ero yactei. [[puMeHsTh IIOTyYeHHbIC YMEHHSA B IPaKTHICCKUX 3a/adax.

HaxomuTh OCH (MIH ILEHTpbl) CUMMETpUH (QUIyp, NPUMCHATH ABMXKCHMS
IJIOCKOCTH B MPOCTEHIIUX CITydasX.

ITpHMeHSATH TOMyYeHHbIe 3HaHWs Ha MPaKTHKe — CTPOWUTH MaTeMaTHICCKUE
MOJIEIH /IS 3a1ay peasbHOM XXH3HU U IPOBOJUTH COOTBETCTBYIOLINE BRITHCIICHHA
C IpUMEHEHHeM IIoAo0Ws ¥ TPUTOHOMETPHICCKUX GyHKUUH (TONB3YsCh, T
HE0OXOAUMO, KaJIbKYJISTOPOM).
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INOYPOYHOE IIVIAHUPOBAHHUE
7 KJIACC
i KonmyecTso yacon JJIeKTPOHHBIE
“ Ne oA YD B o I Jara uMpoBbie
- w/n Bceero i gty oL u3y4eHusi | oOpasoBaTejbHbIE
padoThbi padorbi pecypesI
_ 1 [IpocTeiinme reomeTpuyeckue ) Bubmmoreka [IOK
00BeKTHI https://m.eds00.ru/8866b724
bubmroreka [IOK
i s Muoroyromsams;, tonares ! rgmu\\a.oamoma\mmmmogml
3 CMexHble H BepTHKATBHBIE YTIbI I_ 1 WMMW\H‘\_HMHMVWN\MMW 66¢5c0
_. 4 CMexXHBIE i BEpTUKATBHBIE YTIIbI | 1 Plomora
5 ‘ | https://m.edsoo.r/8866¢Tbe |
5 CMexHBIe H BEpTHKATBHEIE YTIBI ml- 1
1617 CMexHbIe H BepTHKATBHBIE YTIbI _ 1 i
7 CmesxHbIe H BEPTHKATBHBIE YTIIBI ,IJ._ 1 E 3
8 CMexHEIe M BepTHKAIBHBIE YTIIBI . 1 R
Vi3amepenne TMHEHHBIX B YTIIOBBIX _ e & ]
19 BC/THYHH, BBIYHCIIEHHE OTPE3KOB U | 1
, yIJI0B |
o r Vi3sMepenne MHHEeHHBIX | YIIOBBIX ] =l
10 BEJIMYHH, BEIYHCIIEHHE OTPE3KOB H 1 br6morexa LIOK
YIJI0B https://m.edsoo.ru/8866c3ea

V3mepenue THHEeMHBIX ¥ YIIOBBIX
BEJIHYHH, BBIYUCIICHHE OTPE3KOB U
YIJIOB
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V3MepeHue JTHHENHBIX H YTJIOBBIX
BEJIMYHH, BEIYHCIIEHHE OTPE3KOB H
YIJIOB

TepumeTp  mwIomans Quryp,
COCTaBJIEHHBIX 13
NPAMOYTOJIEHHKOB

Ilepumerp 1 mnomane Gpuryp,
COCTaBJIEHHBIX H3
TPAMOYTONEHHKOB

[lonsTHE 0 PaBHBIX TPEYroNbHUKAX
¥ NIEPBHYHLIC TPE/ICTABIEHHUS O
PaBHBIX hurypax

bubmoreka LIOK
https:/m.edso0.ru/8866ce80

16

Tpu npu3sBaka pasencTa
TPEYTOJILHUKOB

Bubmorexa IJOK
https://m.edsoo.ru/8866d1fa

17

Tpu npusnaka pasencTra
TPEYTOJILHEKOB

Bubnuoreka [TOK
https://m.edsoo.ru/8866d34e

18

19

Tpu npusnaka pasencTBa
TPEYrONLHEKOB

Bubnuoreka [JOK

Tpu npuznaka pasencrea
TPEYTOJbHUKOB

https://m.edsoo.ru/8866¢01e

.HU: IIpH3HAKa paBEHCTBA
TPEYrOJIbHUKOB

Tpu npu3snaka papencrsa

TPEYroJIbHUKOB

IpusHaxu pasencrsa

Bubmoreka LIOK
https://m.edsoo.ru/8866e88e

NPAMOYTONBHBIX TPEYTOJILHUKOB

Ipu3Haxu papencrea
TIPAMOYTONBHBIX TPEYTOJILHUKOB




CBOMCTBO MEHAHBI

[lareiit mocrynar Eskiuna

I Bubnuorexa LIOK
24 NPSMOYTOJILHOTO TPEYTOJIbHHUKA, https://m.edso0.ru/8866e9ec
NpOBEIEHHON K THIOTEHY3¢€
CBOICTBO MEZIHAHBI
|25 NPAMOYTOJILHOTO TPEYTOIBHHKA,
| TPOBENIEHHOM K THIIOTEHY3e /
,. 2% PaBHoOepeHHbIE U r Bubmorexa LIOK
W. PaBHOCTOPOHHHE TPEYTOJIbHUKH https://m.edsoo.ru/8866d6fa
._ o TIpH3HAKH ¥ CBOKHCTBA / Bubmorexa LIOK
, paBHOGEPEHHOTO TPEYTOIbHHKA https://m.eds00.ru/8866d880
28 Ilpr3HaKy U CBOKHCTBA Bubnuoteka [IOK
. paBHOOEPEHHOrO TPEYTOIbHHUKA https://m.eds00.ru/8866d880
_ 29 [Ipu3HaKu u CBOMCTBA Butmoreka LIOK
W paBHOOEIPEHHOr0 TPEYTOJIbHUKA __ :nuw\\a.mmmoo.:_\mmmmommo
w. 30 HepaBeHcTBa B reOMETpUH __ . ,
31 HepaBeHCTBa B reOMETPHH j Proynprexd R
n https://m.edsoo.ru/8866e3a2
_, 32 HepaBeHncTBa B reOMETpHH ’
_ 33 HepaBeHcTBa B reOMETPUH # 8
,_ 34 I1psIMOYrONbHBIH TPEYTOJIBHHK C l bubmuoreka IIOK
d yrioM B 30° https://m.edso00.ru/8866eb22
,_ 35 [IpssMOYyronbHbIH TPEyroJbHHK C ’
_. Z yrjom B 30°
M 36 KonrponbHas pabora o teme % Bubmorexa IIOK
| "TpeyronpHuku" https://m.edsoo.ru/8866ecbc
" 37 :mm.esgw:zm npsiMbIe, UX , bubmoteka IIOK
| CBOMCTBA https://m.edsoo.ru/8866ef64
38 |




39

Haxpect nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHHE YTJIBI,
00pa30BaHHbIE NIPH IIEPECCUCHHH
IapauIeNbHBIX MPAMBIX CEKyIIEH

Bubnuorexa [{OK
https://m.edso00.ru/8866f086

40

Haxpecr nexanue,
COOTBETCTBEHHBIC H
OZTHOCTOPOHHHE YTJIB],
06pa3zoBaHHBIE IPH TIEPECEUECHUH
napaieIbHBIX NPSMBIX ceKymmeit

41

Hakpect nexampue,
COOTBETCTBEHHBIE U
OTHOCTOPOHHUE YTJIBI,
06pa3oBaHHbIE [IPH NIEPECEYCHUH
NapAUIENbHBIX MPAMBIX CEKYIIEH

Iy

Haxpecrt nexanme,
COOTBETCTBEHHEIE H
OJTHOCTOPOHHHE YTJIBI,
00pazoBaHHbIE IPH NEpecedeHUH
TIapaJUIeIbHBIX NPSMBIX CEKYIIeH

43

Haxpecr nexame,
COOTBETCTBEHHBIE
OIHOCTOPOHHHE YTJIbI,
06pazoBaHHEIe IPH IIepeceYeHUH
NIapajuleNIbHBIX MPSIMbIX CEKyIei

bubmmoreka 1IOK
https://m.edsoo.ru/8866f3b0

44

IIpr3nak napajwiebHOCTH NPSAMBIX
4epe3 paBEeHCTBO PaCCTOSHHI OT

TOYCK OJIHOM NPAMOH 110 BTOPO#
IpSIMOH




Bubmmoreka IJOK

’ [Ipu3nak mapaniessHOCTH IPAMBIX
45 4yepe3 paBeHCTBO PACCTOSHHM OT
TOYEK OJIHOM MPAMOH 10 BTOPO#
NIPSMOM .
9 bubnuoreka [JOK
46 CyMma Y7108 TpeyrobHKa https://m.edsoo.ru/8866£630
bubnuoreka [JOK
41 Cynma Y708 Tpeyronhuka https://m.edsoo.ru/8866f8ba
|
_,_ bubnuorexa [[OK
48 Bremmive yrisi tpeyronbiika | https:/m.edsoo.ru/8866faSe
f T
ﬂ__ 49 f Buemnue yrisi Tpeyronsurka # /’ F STl
KonTponbnas paGora mo teme |
| 50 "lapannenbubie npsMee, cymma _ 1 _ BuGmorexa IIOK
_, https://m.edsoo.ru/8866fe6e
, YTTIOB TPEYroJibHUKa" f = ) LT
_ 51 OKpyXHOCTB, XOP/Ibl U TMAMETD, HX . bubmorexa [IOK
_ cBoiicTBa J., https://m.edsoo.ru/88670800
, . Bubmioreka IIOK
.< mw| L K»Swauvzwm S e . | https://m.edsoo.ru/88670e9a
|53 OxpyXHOCTD, BiMcaHHas B yron rl |
—_— e T
54 mv_ew%wooﬁ: BIIMCAHHas B yToJ _
55 Toustie o 'MT, npumenenue B J = % Bubnuorexa LJOK
ﬂ o T - _ https//m.edsoo.ru/8867013e
,__ 56 IonsTue o I'MT, NpUMEHEHUE B Bubmoreka [JOK
L | samauax https://m.eds00.ru/88670508
ﬂ Buccextprca u cepeaumnnii
57 TNCPNEH/MKYNSP Kak
' _ FEOMETpHUCCKHE MECTa Touek
S8 | Oxpywoems, omwcammanoore | 1| — 1 1 | oebmowmmox




https://m.edsoo.ru/88670a62
TPEeYTOJIbHHKA
a OKpYXHOCTb, OMUCAHHAS OKOTIO 1
2 il bubmaorexa ITOK
| 6o Okpy>XiocTs, BInCaHKas B 1 https://m.edso0o.ru/8867103e
TPEYTONbHHK
1 OKpyxHOCTB, BiHCaHHAs B / 1
TPEYTOJbHUK E
Il WIIME 3a7auu Ha bubmuoreka IJOK
6 P e / 1 https://m.edsoo.rw/88671188
| TOCTpOCHHE
J 63 gl 1 M%HMMHMMW m\mmas%
NIOCTPOEHUE B = =l - e,
Konrponbnas paGora mo teme Bu6rmorexa IIOK
"OxpyxtocTs u kpyr. : / : https://m.edsoo.ru/88671462
I'eoMeTpuyeckue NOCTPOeHHUS" =3 " :
IloBTOpenue u omo(mEomso 3HAHUH BuGmorexa LIOK
65 OCHOBHBIX NOHATHH ¥ METO/I0B 1 rnum”\\a.o%oo.é\mmm,:mg
Kypca 7 knacca v
e e e 0. T s e e g A e e R N
66 Utorosas koutponsras pabota 1 1 Bubmrorexa HOK
= | T - h s://m.edsoo.ru/886716ec
ToBTopenue u 0606menpe 3HAHM{ S R e ————
67 OCHOBHBIX NOHATHI U METOI0B 1 _
| xypca7xnacca
ToBropenue 0606menue 3nanui e Rl o g et U
68 OCHOBHBIX NOHSATHI Y METOOB 1 Bubmuorexa IIOK
o kypea 7 kiacca https://m.edsoo.ru/8867 19bc
OBILEE KOJIMYECTBO YaCOR I Bt |
_TIPOTPAMME
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8 KIIACC
Kosmyecrso yacos 1eKTpOHHEIE
Ne Mata un(posbie
Tema ypoka Kontponsnbie | Ipakruyeckue
n/n Bcero H3ydeHns | obpazoBaTenbHbIe
paboTel padoTsI
pecypcnbl
| [lapannenorpamm, ero mpu3saxw u | Bubmorexa [IOK
CBOMCTBA https://m.edsoo.ru/88671af2
5 Ilapannenorpamm, ero TIPU3HAKA U | Bubnuotexa [JOK
; lowomo,_.wm https://m.edsoo.ru/88671cal
3 [lapannenorpamm, ero npussaxy u 1 bubmmorexa [JOK
mmomoawm https:/m.edso0.ru/88671cal
YacThble ciryyan napamienorpaMmmos
4 (mpsiMo o_MwEx MZ@ KB Gmd X 1 e HO
el K5 e T https://m.edsoo.ru/88671dea
| TIPH3HAKH M CBOjCTBA ; |
Yacrheie ¢ napaJuieNorpaMMoB
5 (n EHM_ _,oHMHHM wZQ ; %mdzi 1 bgmorsa LIOK
RAMEY A Bl https:/im.edsoo.ru/88671120 |
TNIPU3HAKH H CBOKCTBA |
4 apaJuIeNorpaMMoB
6 ?mo““Ma Hﬁ”: %zm o Gwd HX 1 Submorera 10K |
e oo PO, KB, https://m.edsoo.ru/8867209c |
NIPH3HAKH H CBOHCTBA i =
Brbmaorexa [IOK __
1
T e hitps:/im.edsoo.ru/88672358 |
8 PaBHoGoxad i paMoyrobHas | Bubnuorexa [[OK |
Tpanewyux https://m.edsoo.ru/8867252¢ |
9 Papro6oxas 1 mpaMoyronpHas i Bubmiorexa IJOK ;
| Tpanenus https://m.eds00.ni/88672858
l_ol ‘ Kﬂ@ YABOCHHS ME/THaHEI 1 Bubnmorexa II0OK
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Bulnuorexa TNOK
Uentpamas cimerpus ll https/Im.edsoo rulRYET 1 4
1 Kontpomshas paGora no teme

_ | "YeTnipExyrompHuKy"

3 Teopema ®aneca TEOpeMa o Budnuorexa OK

= MPONOPUMORATLHEX OTpeskax M.24500 1uIRRE]
14

ttps:l|
mﬁmasoaoé.FO%
Cpemasts THHAA TPeYTONG UK ttps:/lm edsoo /R
,Iﬂiw C Bulnuorexa 10K
(o8 Ty (e s/l m.edso0 |
16 Tpanemus, g CPETTHAS M Hps ll
Tpanenus, ez CPeIHSAS Minyy

\

msmﬁoaoﬁwﬁn
' s/ lm edsoo .
17 Bulmmotexa |
Jo e https:/ I m edsc
18 / :voaovﬁomaﬁmzo OTpe3KH I Srlmuorex
. Boerie—e - e
19 V dcon%?omgwmzo OTpe3KH
20 / Uentp mace B TPeYTONbHKKe

ttps:
21

Srlmm
hitps:]
| 7 Tpu npusiaa nogofy

Bl
ity
| TPeyrommmmkop .' 3
7 Tpu npusmas TON06s :
| . TPEYTONbHKKoR "
24 Tou
2% 1/ PH TIpH3HaKa nopofys ,’
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i TPEYTONBHHKOB https://m.eds00.ru/8867400e
| 25 Tpu npusnaka nono6us
& TPEYTONBHHKOB
M 2% Ilprmenenue noao6us npu pemenuu
N NPaKTHYECKHX 3a1a4
97 Kontpomnas pa6ora no Teme 1 Bubmorexa LIOK
"[lono6usie TpeyromsHuky" https://m.edso0.ru/8867445a
28 CaoiicTBa nomanei bubmmorexa [{OK
,_ FEOMETPHYECKHX QHIyp https://m.edsoo.ru/886745fe
_ 29 ®opMyITE! 118 nIoMmAM bu6morexa [JOK
TPEYTOJILHUKA, IapajiienorpaMma https:/m.edsoo.ru/88674860
30 Dopmyns! s nomau Bubmoteka IJOK
___ | TPCYrolbHHKa, NapajuienorpamMma https://m.edsoo.ru/88674a22
31 DopMyns! ns mnomanu bubmuoteka [JOK
~ TPEYTONLHHKa, napajuienorpamMma https://m.edsoo.ru/88674a22
1 Dopmyns! U1 miomanyu bubnuorexa [JOK
, _ | TPEYTobHKKa, NapailienorpamMma https://m.edsoo.ru/88675288
13 Dopmy.ts! 115 TomAIM Bubnunoreka L{OK
, TPEYTOJIbHHKA, :mvpe_go_dmzzml https:/m.edsoo.ru/8867542¢
34 Boryucnenye nomaneii cnosxusx Bubmiorexa I{OK
_ Quryp Eoeth Ml https://m.edsoo.ru/88674¢78
| 35 IInomamu puryp na xireryaroii Bubnuorexa IJOK
| @@WR - https:/m.edsoo.ru/8867473¢
136 lEoEg,:. m0A00HEIX GHryp
w 37 [TInomanu noxo6uex ¢uryp
38 3anaun ¢ npakTuyeckum Bubnuorexa IJOK
| | conepikanuem - B https://m.edsoo.ru/88675558




3anavH ¢ MpaKTHYECKHM

Bubnuorexa [JOK

32 COJIEpXKaHHEM https://m.eds00.ru/88675684
, Pemenne 3a1a4 ¢ noMomplo MeToa bubmorexa [[OK
| i BCIIOMOTaTeNbHOM MIOIIAaH https://m.eds00.ru/88674f90
~ KoutponsHas pabora no Teme Bubmorexa [IOK
|4 Thiota® https://m.edsoo.ru/8867579¢
_ 0 Teopema ITudaropa u e butmmorexa LIOK
_ NPHMEHEHHE https://m.eds00.ru/88675918
_ 43 Teopema ITudaropa u e& bubnuoreka [JOK
_ IIPHUMEHEHHE https://m.edsoo.ru/88675918
_ a4 Teopema [Tudaropa u es bubnuorexa [TOK
NPUMEHEHHE https://m.edso0o.ru/88675abc
,, 45 Teopema ITudaropa u eé
| NpHMEHeHHe g
| 46 Teopema ITudaropa u eé
| NpHMEHEeHHe ,
Onpenenenne TpUroHoMeTpryecKux
KIMH OCTPOro yria
47 Mwﬂ:e TOJIBHOIO wn roJIbHHKA, bubmiorexa LIOK
s e https://m.edsoo.ru/88675d32
TPUTOHOMETPHYECKHME COOTHOIECHHUS
..... B NIPAMOYTOJILHOM TpeyroibHHKe
43 OcHoBHOE TpHroHOMeTpHYecKoe Bubnuoreka [JOK
| Tokmecreo https://m.edsoo.ru/88675f44
49 OcHoBHOE TpHrOHOMeTpHYecKoe
_J! ) TOXIECTBO
50 OcHoBHOE TpHroHOMeTpHYecKoe
k. _ TOXIeCTBO
B

KonTponsHas pabora o teme

butnuoreka [JOK
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//m. .u/8a1407¢8
"Teopema ITugaropa i nagana hitps://m.edsoo.ru/8al407
TPHTOHOMETPHHU"
5 Brncannsie 1 nentpansusie yrosy, 1 bubmuoteka I{OK
YTOJ MEXKy KacaTebHOI H XOp0if https://m.edsoo.ru/8a1415b2
53 Bnncannsie 1 nentpansuse YTJIBI, 1 Bubmoteka [{OK
> YTOJ MEXIy KacaTe/IbHO| B XOp/I0ii https://m.edsoo.ru/8a141940
54 Bmucannsie u uentpansure YLJIBL 1 Bubmmoreka [JOK
YTOIl MEXy KacaTeNbHOMH H XOpoii https:/m.edsoo.ru/8a141b34
| 55 YIisl Mexay xopaamu u CEKYIAMH 1
' 56 YIB! Mexny Xopnamu u CEKYIIHIMH 1 _
= 1t Ve
e T B 0%
| 3%3“4 S TIPS _ https://m.edsoo.ru/8a140f86
wnxommmr_mawzxomﬂmzo e K
58 YCTBIDEXYTONbHUKH, HX NIDH3HAKH H 1 | bubmorexa L0
M b - https://m_edsoo.ru/8al41644
F (e Al A T ISR - A
Bnuncannbie u onucannpe
59 HCTLIPEXYTONBHUKH, MX NIPH3HAKH 1 1 msm:.\_oeoxm LoK
w b s://m.edsoo.ru/8a1416d4
O , R e e !L-
o R !fj Jlf!
IIpumenenne coiicts Bmncanmyx H __
60 ONHCAHHBIX YETHIPEXYTONEHHKOB npu 1
PCLICHHH reOMEeTPHYECKHX 3anay
TP s S | I N nfﬁfflf
Ipumenenue cpojicrs BITHCAHHEIX H
| 61 OIMHCAHHBIX YETHIPEXYTONEHHKOR npH 1
[0 PCIICHHH reOMETpHYeCKHX 3anay
SN P il s e oo e e £ Y
e CE el S
6 wasz:om vmoao%oxo::o JBYX 1 Bubmmorexa LIOK
EE PYXHOCTEH, 0 :EWE;!;IXX https://m.edsoo.ru/8a1410a8
m ™ f
L—___| T\ACAHHC oKpyxHoCTeil = %I-Jff Bubmmoreka [JOK

== > b8
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https://m.edsoo.ru/8a1410a8

KonTponsHas pa6ora no Teme "Yrist

64 B OKPY>XHOCTH. Briucannsie u

ONHCAHHBIE YETHIPEXYTOJIBHUKH"

Bubnuoreka [JOK
https://m.edsoo.ru/8al41c88

[loBTOpEHHE OCHOBHBIX MOHATHIL U

—]

65 METO/I0B oB 7 u 8 knaccos 1 Bubmorexa LIOK
st Z . https://m.edsoo.ru/8al41ddc
y omomEozz.m 3HAHHH
W IToBTOpEHHE OCHOBHBIX TOHATHIA K Eu [OK
66 METOZI0B KypcoB 7 1 8 Kiaccos, 1 el R
i https://m.edsoo.ru/8al41efe
obobmenne 3uanumi
67 Hrorosas xonTponsuas paGota 1 SHroreRa HOK
i https://m.edsoo.ru/8a142368
[ToBTOpeHME OCHOBHBIX TOHSLTHIA 1
| 68 METO0B Kypcos 7 u 8 Kiaccos, 1 “ bu6miorexa [IOK
o % omomEm:: s Bm:m _ https://m.edsoo.ru/8a1420ac
; OBLLEE KOJIMYECTBO YACOB 1o 68 PP
|
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[IpaKTHYeCKOE MPHMEHEHHE TeopeM
| CHHYCOB H KOCHHYCOB

bub6moreka [JOK
https://m.edsoo.ru/8al42¢3c

[TpakTHyeckoe npUMEHEHHE TeopeM

CHHYCOB H KOCHHYCOB

Konrponsnas pabora no teme bubmorexa [IOK
"Pemenne TpeyronsHHKOB" https:/m.edsoo.ru/8a14392a
Uz bubnuoreka [{OK
e nanotuy https://m.edsoo.ru/8al43ab0
m&%gnzzvuo 3JIEMEHTHBI Bubnuoreka I[TOK

noa00HbIX Guryp

https://m.edsoo.ru/8al43ded

CootBercTBeHHbIE 3JIEMCHTEI

n0106HbIX Guryp

Teopema o nponsseaenyu oTpeskos
XOpI1, TeOpeMa O POU3BEACHHH
OTPE3KOB CEKYLIMX, TEOpEMa 0
KBaJIpaTe KacaTeJbHOM

bubmmoreka [JOK
https://m.edsoo.ru/8a14406e

Teopema o npoussenenun otpeskon
XOpJ1, TeOpeMa O NPOH3BEICHHU
OTPE3KOB CEKYLIHX, TEOpeMa 0
KBaJIpaTe KacaTeJIbHOM

" bubmmoreka [JOK

https://m.edsoo.ru/8al1441a4

Teopema 0 npou3BeeHuH 0Tpe3KoB
XOpI1, TeOpeMa O NPOU3BEACHHH
OTPE3KOB CEKYIIHX, TEOPEMA O
KBaJIpaTe KacaTeJabHOM

bubmoreka IJOK
https://m.edsoo.ru/8al442da

Ilpumenenue Teopem B pemmennu
IeOMETPHYECKHX 3a/1ay

Bubmuorexa [[OK
https://m.edsoo.ru/8a143f06

Ipumenenne TeopeM B pemenun
reOMETPHYECKHX 3a/1a4

Bubnuoreka [TOK
https://m.edsoo.ru/8al443fc
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34

35

36

[IpiMeHeHne TeopeM B pelleHHH
rCOMETPHYECKHX 33124

Bubmotreka [JOK
https://m.edsoo.ru/8a144578

Koutponsnas pabota no teme
"TIpeobpa3zoBanne noxobus.
MeTpuyeckie COOTHOIIEHHUS B

OKPYXHOCTH"

Bbubmorexa LIOK
https://m.edsoo.ru/8al447a8

Onpenenerue BEKTOPOB.
9=Mo§oo==m " _doz_mV HYECKHH ST

A https://m.edso0.ru/8a144960
CMBIC]I BEKTOPOB
Cnoxenne ¥ BEIYUTAHHE BEKTOPOB, bubmioreka [{OK
YMHOXXEHHME BEKTOPa Ha YUCIIO https://m.edsoo.ru/8al44a8c
CnoxeHue ¥ BHIMUTAHKHE BEKTOPOB, butmiorteka [JOK

YMHOXEHHE BEKTOpa Ha YUCII0

https://m.edsoo.ru/8al44d52

Cnoxenue ¥ BEIMHTaHHE BEKTOPOB,
YMHOXCHHE BEKTOpA Ha YHCIIO

Pasnosxenue BekTopa no aBym
HEKOJUIMHEApHBIM BEKTOpaM

JUIHH H YTIIOB

BEKTOPOB

Koopnuuare! BexTopa et Ok
P P : rgm“\\s.mamoo.i\mn_ﬁ?m

CkansipHoe npousBe/ieHHe BEKTOPOB,

€ro NpuMeHeHHe JUIs HaXOXKICHHUS Dot ELOK
https://m.edsoo.ru/8a14539¢

JUIHH H yTJIOB

CxansipHoe npou3BeieHHe BEKTOPOB,

€ro NpUMEHEeHHe JUIA HaXOXJICHHS bromrorexa LIOK
https://m.edsoo.ru/8a14550e

Pelenue 3ana4 ¢ noMomsio bubmuorexa [{OK
https://m.edsoo.ru/8a144c3a

Pewenue 3anay ¢ noMompio Bubmorexa [OK
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_ _ BEKTOPOB https://m.edsoo.ru/8a1458c4
37 ' IlprMeHeHHe BEKTOPOB JUIS PEICHHS 1
138 . 3a1a4 QU3HKU
38 ' KonTpombHasi paGota 110 Teme 1 1 Bubnuorexa IJOK
_ i _ "BexTops" https://m.edsoo.ru/8a145b08
W “ JlekapTOBBI KOOPJMHATHI TOYEK Ha 1
& | IUIOCKOCTH
Af 40 M YpaBHeHHE NPAMOH 1 o o
, _ https://m.edsoo.ru/8a145¢c48
_ 41 i YpaBHEHHE IPAMOK 1
_ " w Butmoreka [JOK
,‘,Aw _ B ok RTocTH : sncwu\\a.oamoma\mﬂgums
» 8 Koopaunats! To4ek nepeceyeHus 1 bubmoreka [IOK
|  OKPYXXHOCTH H IIPSAMO¥ https://m.edsoo.r/8a146620
} MerTon KoOpAMHAT NPH PEICHUH
| 44 | reoMeTpHYECKHX 3ajiay, 1
, | DpPaKTHYECKHMX 3a1ay
._ ' Meron KOOPJIMHAT NIPU PELICHUU
45 reOMEeTPHYECKHX 3aj1ay, 1
W | MIpaKTHYECKHX 3a11a4
; MeToz KOOpAMHAT NpH PEICHUH
m 46 reoMEeTpHYECKHX 3a/1ay, |
A NPaKTHYECKHX 33134
KounTtposnbHas pabora no teme
47 ..ho_“ugouz xmogsmqu Ha 1 1 L
s https://m.edsoo.ru/8al46e0e
_ TJIOCKOCTH
A3 IIpaBubHbBIE MHOTOYTOJIbHUKH, 1 bubmorexa [IOK
| BBIMHC/ICHHE MX JICMEHTOB https://m.edsoo.ru/8al46fda
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63

e = BbHOTHOT
[Tromanb Kpyra, CEKTOpa, CerMeHTa I I https://m.ec
I = I II BHOJIHOTEK:
https://m.edsc

bubmmoreka 1

——

Yycao x. JmHa OKpYXHOCTH |
Ygcao x. JImHa OKpYXHOCTH |
B a1 | I -y
. , I https./
PaqnanHas Mepa yria \
S 2 broin
[Tnowmaab Kpyra, CeKT0pa, cerMeHTa

https://m.edsoo.ru/

[Tromas Kpyra, CeKTopa, CerMeHTa
[TonsTHE O ABHXKCHHH IJIOCKOCTH III s oas00,
| i \ Bubmorexa L{C

[NapauiebHblii 1€peHOC, MOBOPOT
lapasienbHbIA MEPEHOC =‘owo oT 1 bagmioress £ 5
a IbHBI] X
p P - P https://m.edsoo.ru/8a
. :%E:_gw:!m nepeHoc, MoBOpOT \ 1 \ z \ \ /
A :%En‘.:r:v_m nepeHoc, MoBopoT \ 1 \ \ \ \ﬁ
Ilpumenenne JABHKCHHH NpH \ I \ \ Bubmuorexa L{OK
pelCHHH 32134 ) e 0 https://m.edsoo.ru/8al 480
Koutponsuas paborta no reMaM
"[1paBHIbHBIE MHOIOYTOJIbHHKH. 1 1
| OKpYXHOCTb. JABHKeHHA [JI0CKOCTH"
Ilosropenne, 06001EHHE, [ k
\ 1 \ Bub6mmorexa LJOK
https://m.edsoo.ru/8a148524

cHcTeMaTH3aums 3Hanuii. Usmepenne



reOMETPHYECKHX BEJIHYHH.
TpeyronbHHKH

TNosTopenne, 0600LIeHKE,
CHCTeMATH3alHs 3HAHUH.
TNapae/bHbIe H EPICHIUKYIIIPHBIC

Bubnoreka LIOK
https://m.edsoo.ru/8a148650

npsMble
ITosTopenne, 0bobmenx e,
CHCTEMATH3al|s 3HAHHH.
OKpy*HOCTb H KpYT.

[ eoMeTpHYECKHE OCTPOEHHS. Y IJIBI

B OKPYXKHOCTH
[ToBTOpenue, 0bobieHue,
CHCTeMaTH3alus 3HaHui. Brincanueie

H ONMHCaHHbIE OKPY)KHOCTH

MHOIOYroJibHHKOB

ﬁ_
M 67
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|

HMrorosas KOHTpoJIbHAs paboTa

Bu6nuoreka [[OK
https://m.edsoo.ru/8a148920

ITosTopenne, 0606LIEHHE,
CcHCTeMaTH3alus 3HaHUH

" OBLEE KOJIMYECTBO YACOB ITO

 IPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
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HUKA
OBSI3ATEJIbHBIE YYEBHBIE MATEPHAJIBI LA YIE
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