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HOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJWH M3 OCHOBHBIX pa3/esiOB UIKOJBHOW MaTE€MaTUKH,
UMEIOINI CBOEH I1eNbi0 00eCleYnTh M3y4YeHHE CBOMCTB M pa3MepoB (UTYp, UX
OTHOUIEHMHA M B3aUMHOE pPAacCHOJIO)KEHHE, ONMPAETCI HA  JIOTHYECKYIO,
J0Ka3aTenbHy0 JuHUI0. L[eHHOCTh HM3yueHus reoMeTpur Ha YpOBHE OCHOBHOTO
oOurero o0Opa3oBaHUsl 3aKJIIOYAETCS B TOM, YTO OOYYAIOLIMNCA yYUTCS NMPOBOJIUTH
JI0Ka3aTeJIbHbIE PACCYKIEHUS, CTPOUTh JIOTUYECKHE YMO3AKIIOUEHUs, 10Ka3bIBaTh
WUCTUHHBIE YTBEPXKJECHHS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJAUTH
pacCykJieHuss «OT TMPOTHUBHOTO», OTJIMYAaTh CBOMCTBA OT IPHU3HAKOB,
(bopMyIUpOBATH OOPATHBIE YTBEPKIACHUS.

Bropoil Lenpl0 H3ydeHUsT T€OMETPUU SBISETCA HCIOJNb30BAaHUE €€ Kak
WHCTPYMEHTA TIPU PEIICHUU KaK MaTeMaTHYEeCKUX, TaK M MPAKTUYECKUX 3ajad,
BCTpPEUAIOIIMXCA B peanbHOM Ku3HU. OOydaromMiics [TOJDKEH Hay4HUThCS
ONPENENIUTh F€OMETPUUECKYIO (DUTypy, ONMHUCATh CIOBAMHM JAHHBIM 4YEpPTEX WM
PUCYHOK, HAITH IJIOMAAb 3€MEJIBHOIO YYacTKa, paCCYUTaTh HEOOXOAUMYIO JJIUHY
ONTOBOJIOKOHHOTO KaOeyst win TpeOdyemble pa3Mephbl Tapaxa Jisi aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTEIbHAS JUHUS B U3YYECHUU T'€OMETPHUHU.
[Ipu pemeHnun 3anay NPAKTUUYECKOTO XapakTepa OOy4arOUIUHCs YYUTCS CTPOMTH
MaTeMaTUYeCKUe MOJEIU PEAJbHBIX JKU3HEHHBIX CHUTYalMid, MPOBOAUTH
BBIYKCIICHHS U OLICHUBATh aJIEKBaTHOCTD ITOJYYEHHOI'O pE3yJIbTaTa.

Kpaiine BakHO MNOMYEPKUBATH CBS3M T€OMETPUU C JAPYTUMH Y4EOHBIMH
MpeAMETaMH, MOTUBUPOBATh UCIOJb30BaTh OMPEACIICHNUS TEOMETPUUECKUX DUTYP
U TIOHATUH, EMOHCTPUPOBATH NMPUMEHEHHUE MOJIYYCHHBIX YMEHHH B (u3uke u
TeXHMKE. OTH CBsi3W Haubojee spPKO BUIHBI B TeMmax «Bekrops»,
«Tpuronomerpuueckue cooTHoleHus», «Meton koopauHat» U «Teopema
[Tudaropar.

VYueOnpiii kypc «['eomeTpus» BKIIOYAET CICAYIOIINE OCHOBHBIC Pa3/IeibI
comepxkanusi: «['eomerpuueckue ¢Gurypsl U uX CBoMcTBa», «M3mepenue
F€OMETPUYECKUX  BEIIUYUH», «JleKapTOBbl KOOpPAMHATHL HAa  IJIOCKOCTHY,
«BekTopb», «/[BrkeHus miockoctny, «IIpeodpazoBaHust mogo0us».

Ha n3yuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B Henenmo), B 8 kiacce — 68 yacoB (2 yaca B Henenw), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEINIO).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Hauansnble nonsatus reomerpun. Touka, npsmasi, OTPE30K, JIy4d. YToJI. Buasl
yriioB. BeprukambHble U CcMexHbIE yIUIBl. buccektpuca yria. Jlomanas,
MHOI'OYyroJIbHUK. [IapannenbHOCTh M EPIEHIUKYIAPHOCTD NIPAMBIX.

CummMmerpuunble  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOW CHMMETpPHHU.
IIpuMepbl CUMMETPHUH B OKPYKAIOILIEM MHPE.

OCHOBHBIE TIOCTPOEHUSI C MOMOUIBIO LMPKYJIS WU JIMHEWKH. TpeyrojabHUK.
Bricora, Menuana, OMcceKkTprca, UX CBOKMCTBA.

PaBHOOE/IpeHHBI W PAaBHOCTOPOHHMM  TpEyrojJbHUKW. HepaBeHCTBO
TPEYTOJIbHHUKA.

CoiicTBa M MNpPU3HAKA PABHOOENPEHHOTO TpeyrojbHUKA. Ilpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKU NApAJIIENBHBIX IPsAMbIX. CyMMa YIJIOB TPEyrOJbHUKA.
Brenrnue yriel TpeyroyibHUKA.

[IpssmoyrosibHbIE  TpeyroiabHUK. CBOWCTBO MEAHMAHBI MPSAMOYTOJIBHOIO
TPEYroJIbHHKaA,  IPOBEAEHHOM K  rumnoreHyse.  lIpu3Haku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. 1IpSIMOYTOJIBHBII TPEyTroabHUK ¢ yIriioMm B 30°.

HepaBeHncTBa B reomMeTrpuu: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMAaHOW, TeopeMa O OoJbIIeM yriie U OOJbIIEH CTOPOHE TPEYroOJIbHHKA.
IleprieHIUKYIISp ¥ HAKIIOHHAS.

I'eomeTpuueckoe MecTO TO4YEK. buccekrpuca yria U CepeIMHHBIN
MIEPIIEHIUKYJISP K OTPE3KY KAK TEOMETPUUECKHAE MECTA TOUEK.

Okpy>XHOCTb M KpyI, XOpJa M JuaMeTp, HUX CBOMCTBa. Bzanmuoe
PacCIIOIOKEHUE OKPYKHOCTH U npsiMoy. KacarenbHas M cexylas K OKPY>KHOCTH.
Okpy>XHOCTb, BIIMCAaHHAas B YroJ. BnucanHas W onMcaHHas OKPYXHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronpHuku. [lapamienorpamm, ero npu3Haku u cBoucTsa. YacTHble
cllyyad MapajiesiorpaMMoB (MPSMOYTOJIbHUK, POoMO, KBaJpaT), UX MPU3HAKU U
cBoiictBa. Tpamenwmsi, paBHOOOKasi Tpamenwsi, €€ CBOWCTBA H MPHU3HAKH.
IIpsimoyronpHas Tparnenusi.

Meron ynBoenust Menuansl. LleHTpanbHas cumMmerpus. Teopema Paneca u
TEOpPEMA O IPOMOPLUUOHAIBHBIX OTPE3KaX.

Cpennue JIMHUM TPEYToJIbHUKA U Tpaneuuu. LleHTp macc TpeyrojapHUKa.

[Togobue TtpeyronbHUKOB, Ko3(pduuueHnt mnomodus. [lpuzHaku nomoOus
TpEYroJibHUKOB. [IprMeHeHne noqo0ust mpy peleHny NpakTUYeCKUX 3a/1ay.



CpoiicTBa TmIomaneii reomerpudeckux Guryp. DopMynbl ais TUIONIAH
TPEYroJIbHHUKA, MapajienorpaMma, pom6a u Tpanenuu. OTHOIIEHHE IJIomaaei
MoJ00HBIX GUryp.

Brruncnenve niomanend TpeyroabHUKOB MU MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu pemenun
MPAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOro yTIJjla MNPSMOYTOJIBHOTO TPEYIrOJbHHKA.
OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO. TpUTOHOMETpUYECKHE (YHKIIHH
yriioB B 30, 45 u 60°.

BrnivcanHble ¥ UEHTpaIbHBIE YIJIbI, YTOJ MEXIY KacaTeIbHOM M XOPIOU.
Yrael  MexJIy XOopJAaMHM U CEKyIIHMMHU. DBrnucanHele W ONHCAHHBIC
YeTBIPEXYTOJbHUKU. B3auMHOE pacnosiokeHue JByX OKpykHocren. Kacanue
okpyx)HocTei. OO1ue KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHrenc yrioB or O go 180°. OcHoBHOe
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOpMyIIbI MPUBEACHUSI.

Pemienue TtpeyroibHukoB. Teopema KOCHMHYCOB M TEOpEMa CHUHYCOB.
Pemienne npakTHUecKuMX 3amad C MCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue noaoous. [lonobue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O mNpPOW3BENECHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYyLIUX, TEOPEMA O KBAAPATE KaCATEIBHOM.

Bektop, amuHa  (MOIynb)  BEKTOpa, COHAIPaBICHHBIE  BEKTOPHI,
IPOTHBOMNOJIOKHO  HANpPaBJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PABEHCTBO BEKTOPOB, OINEpallMd HAJ BEKTOpaMu. Pa3nokeHue BEKTOpa MO ABYM
HEKOJUIMHEAapHbIM BekTopaM. Koopaunatel BekTopa. CKalsipHOE NPOU3BEACHHUE
BEKTOPOB, MPUMEHEHHUE JIJIS1 HAXO0XKICHUS JUIMH U YTJIOB.

JlexapTOBBI KOOPAMHATHI Ha IJIOCKOCTU. YPAaBHEHUS MPAMOU M OKPYKHOCTH
B KOOpPJIMHATAX, IIEPECEUCHUE OKPYKHOCTEN M MPAMBIX. METO KOOPAUHAT U €T0
MIPUMEHEHUE.

[IpaBunbHbIE MHOrOYTrOJbHUKH. JlnmHa OKpyXHOCTH. I'panycHas wu
paauaHHas Mepa yIyia, BBIYMCIEHUE UIMH IyTr OKpyXHocTel. Ilnomane kpyra,
CEKTOpa, CErMEHTA.

JIBMKEHUST TUIOCKOCTH W BHYTPEHHHE CUMMETpUHU (uryp (dIeMeHTapHbIC
npeactasienus). [lapannensHelii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBbI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJibTaThl OCBOCHMS IpOrpaMMbl Y4yeOHOro Kypca
«I"eomeTpus»» XapaKTEpHU3yHOTCH:

1) naTpuoTHYeCKOe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W  HACTOSIIEMY POCCHUUCKOU
MaTe€MaTUKH, LEHHOCTHbIM OTHOUIEHHWEM K  JOCTH)KEHHMSIM  POCCHUICKUX
MaTEMaTUKOB M POCCUICKOM MAaTeMaTHUYECKOW IIKOJIBI, K HCIOJIb30BAHUIO ITHX
JOCTHKEHUW B IPYTUX HAyKaX U MPUKIAJAHBIX cepax;

2) rpakaaHcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINIOJHEHHUIO 0053aHHOCTEN I'paXk/IaHWHA M pean3aliy ero
npaB, NPEICTaBICHHEM O MaTEMaTHYECKUX OCHOBaX ()yHKIMOHMPOBAHMS
pPa3IUYHBIX CTPYKTYp, SIBICHUH, MPOLEAYP IPaKJAHCKOro 00IiecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHUIO ITHUECKUX MPOOIIEM, CBSI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUI HAyKH, OCO3HAHUEM Ba)KHOCTH
MOPAJIbHO-3TUYECKHUX ITPUHIUIIOB B ACSTEIBHOCTH YUYEHOTO;

3) TpyAOBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHUBHOE Yy4YaCTHE€ B PpEIIEHWU MPAKTUYECKUX 3a/1ad
MaTeMaTU4YeCKOM HalpaBICHHOCTH, OCO3HAHHEM BAa)XKHOCTH MAaTeMaTH4ECKOIro
o0Opa3oBaHMsI Ha NPOTSHKEHUU BCEH JKM3HM JUI YCHEIIHOM MpodeccHoHaTbHOM
JESTENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MIOCTPOEHUEM MHIMBUYAIbHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBIO K SMOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHM, pacCyXICHUH, YMEHUIO BUACTH
MaTeMaTU4YECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTalMeld B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
NPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, MPUPOJBI U
oOmiecTBa, MOHUMAHUEM MaTeMaTHYeCKOM HayKu Kak cdepbl ueIOBEUYECKOM
JEATENBHOCTH, JTANOB €€ pa3sBUTUSA M 3HAYUMOCTH IS Pa3BUTHs LIMBUIM3ALMUU,
OBJIAJICHUEM SI3bIKOM MaTE€MaTUKH U MAaT€MaTU4YECKOW KYJIbTYypOH Kak CpPeACTBOM
MO3HAHWA MHpPA, OBJIAJIEHUEM IPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NESTENbHOCTH;



6) ¢usuyeckoe BocnuTtanme, (popmMupoBaHHMe KYJbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0JIArONOJIyYns:

FOTOBHOCTBHIO MPUMEHSTh MATEMAaTHUUYECKHE 3HAHUA B HMHTEPECAX CBOETO
3I0POBbs, BEACHUS  3J0POBOTO  00pa3a  KU3HM  (3J0pOBOE  MHUTAHUE,
cOQTaHCUPOBAHHBIH PEXKUM 3aHATHM M OTIbIXa, peryisgpHas ¢Gu3ndeckas
aKTHUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pPeQIEKCUM, MPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO0 K€ IpaBa JPYroro 4ejaoBeKa;

7) 3K0J10rH4ecKoe BOCIIUTAHUE:

OpPUECHTAlMEN HA NMMPUMECHEHHE MATEMATUUECCKUX 3HAHUM I PEIICHUS 3a]a4
B 00JIACTM COXPaHHOCTH OKPYXKAIOIIEeW CpeJbl, IUIAaHUPOBAHUS IIOCTYIIKOB U
OIIEHKM HX BO3MOKHBIX TIOCJIEACTBUM ISl OKPYX AKOUIEH Cpelbl, OCO3HAHHEM
r100aJILHOTO XapakTepa SKOJIOTMYECKUX MPOOJIeM U MyTeW UX pelieHus;

8) agmanTanusa K M3MEHAKIIUMCS YCJOBHUSM COUMAJIBbHOM U NMPHUPOTHOM
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCJIOBUSIX HEOMNPEACIEHHOCTH, MOBBILIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTHUYECKYIO IESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTBCS Yy JPYTHX JIOJICH, MpHOOpEeTaTh B COBMECTHOMN ACATEILHOCTH
HOBBIC 3HAHMS, HABBIKM M KOMIIETECHIIUN U3 ONbITA JPYTHX;

HEOOXOMMOCThIO B ()OPMUPOBAHUM HOBBIX 3HAaHHMK, B TOM YHCIIE
(dhopmMyIHpOBATH UJIEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTAX U SBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACMUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEMN, INIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTUPOBATH
MIPUHAMAEMbIe pelIeHus] W JeHCTBUS, (OPMYJIHPOBATh W OIICHWBATH PHUCKH M
MOCJIeICTBUSA, (POPMUPOBATH OIIBIT.

METANIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/bHBbIC YHUBEPCAJIbHbIE yYeOHbIE 1eiCTBUA

ba3oBble Jlornueckue AedcTBUA:

e BBUIBJISITh M XAPAKTEPHU30BATh CYLICCTBEHHBIC NMPU3HAKM MATEMAaTHYECKHX
OOBEKTOB, TOHATUW, OTHONICHWW MEXIy MOHATHUSIMHU, (HOPMYyIUPOBATH
ONPENICIICHUSI  TOHATUM, YCTAaHABIMBATH  CYIIECTBCHHBIM  IPHU3HAK
KJaccuuKali, OCHOBaHUSA JUIsi OOOOIIEHUS M CpaBHEHUS, KPUTEPUU
MPOBOJIUMOTO aHAJIN3A;

e BOCIPUHUMATH, (POPMYIHPOBATH M  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEpJAUTEIbHBIE W OTpHUIATEIbHBIC, CAMHUYHBIC, YacCTHBIE M OOIIue,
YCJIOBHBIE;



BBISIBIISIT ~ MAaTeMaTHYEeCKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTUBOpedrsi B (akTaxX, [JaHHBIX, HAOMIONEHHUSX W YTBEPKICHUSX,
npeaiaraTb KPUTEPHUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTHBOPEYHH;
JIeNaTh BBIBOJBI C HCIIOJIH30BAHUEM 3aKOHOB JIOTWKH, JACTYKTHUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIOUCHUI 110 aHAIOTHH;

pa3dmpaTh JT0Ka3aTelbCTBA MAaTEMATHUECKUX YTBEPXKIACHHM (TIPSMBIC U OT
MPOTUBHOTO0), TPOBOJUTH CAMOCTOSATEIBLHO HECIOXKHBIE J0Ka3aTeIbCTBA
MaTeMaTH4ecKux (HaKTOB, BBICTpPAWBATh APTYMEHTAIMIO, MPHBOJIUTH
MPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelIieHus y4eOHOM 3amauu (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pENICHUS, BBIOMpaTh HaWOoOJIee TOAXOMAIMNNA C YYIETOM
CaMOCTOSATEITLHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarebcKue 1eMCTBUA:

HCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENIbCKUN WHCTPYMEHT IO3HAHUSA,
(GbopMyIMpOBaTh BOIPOCH,, (PUKCUPYIOUIME MPOTUBOpEUUE, MNpodIiieMy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh KMCKOMOE M JIaHHOE, (POPMHUPOBATH
TUIOTE3Y, ApTYMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

MPOBOJUTH IO CAaMOCTOSATEIBHO COCTABICHHOMY TIUIaHY HECIOXXHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTU4eCKOro 00beKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTy COOOI;
CaMOCTOSITENTbHO (HOPMYIHPOBaTh 000OIIEHUS U BBIBOJBI MO PE3yJIbTaTam
MPOBENEHHOTO HAOJIOICHUSI, HUCCIIEIOBAaHUS, OIICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0IIEHUIA;

IIPOTHO3UPOBAaTh BO3MOYKHOE pAa3BUTHE MPOLECCA, a TAKXKE BBIJBUIaTh
IIPEATIOIOKEHUS O €T0 Pa3BUTUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALIMM, JAHHBIX,
HEOOXOIMMBIX JJIs1 PELICHUS 3a7a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATb W HHTEPIPETHPOBATH
MH(POPMAIMIO PA3IMYHBIX BUAOB U (OPM IPEICTABICHHUS;

BbIOMpaTh (GoOpMy MpeAcTaBiIeHUS HMHPOPMALUMU U HWILIIOCTPUPOBATH
pellaeMble 3a7a4yd CXeMamu, JuarpaMMaMH, HWHOW Trpadukoil u HXx
KOMOWHAIIMSIMHU;

OLIEHUBATh HAAEKHOCTh HMH(OPMALMU IO KPUTEPHUSIM, MPEATIOKEHHBIM
YUHUTENEM WIH CPOPMYIHPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHI/IKaTI/IBHl)Ie YHuUBEpPCAJIbHLIC y‘leﬁﬂble HeﬁCTBHH:

BOCIIPUHUMATh U (HOPMYIUPOBATH CYKICHUSI B COOTBETCTBHH C YCIOBUSIMU
U LEJISIMU OOIIEeHHUs], SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pEeUIeHUs
3a71a91, KOMMEHTHPOBATH TMOTYUICHHBIN pe3ysIbTar;

B X0JIe 0OCYKJICHHS 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOH TEMBI,
pOOJIeMBI, PEIIaeMON 3a/1auu, BBHICKA3bIBaTh UJCH, HAICIICHHBIE Ha TIOWCK
pEIICHHs, COMOCTABIATh CBOM CYXACHUS C CYXICHUSIMH JAPYTHX
YYaCTHUKOB JHajora, OOHAPYKMBAaTh PAa3IMYUE M CXOJCTBO IO3WIUH, B
KOPpEKTHOU popme hopMyTupOBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
MIPEICTABIIATh pe3yNbTaThl  pEUICHUS 3a/1a4H, IKCIIEPUMEHTA,
HCCJIeIOBAHUS, IPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh (hOpMAT BHICTYILIICHUS
C y4€TOM 3aja4 MPE3CHTAIMHA U OCOOCHHOCTEH ayIUTOPUU;

MMOHUMAaTh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHINBUY ATbHON
paboThI MPU pPEeNICHUH YICOHBIX MAaTeMaTHICCKUX 3a1a9;

MPUHUMATh 11€Jh COBMECTHOU JESITENbHOCTH, TUIAHUPOBATh OPTaHU3AIUIO
COBMECTHOH paboOThI, pachpeneisTh BUAB pabOT, JJTOroBapUBaThCH,
o0Cy»XIaTh MPOLECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKHUX
JIIO/ICH;

y4acTBOBaTh B TPYyHmHoBBIX ¢dopmax paboTel (0OCYyXKIeHUs, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U IPYTHE), BHITOJHATH CBOIO YacTh PaOOTHI
U KOOPJWHHUPOBATH CBOWU JICUCTBHS C JPYTUMH WICHAMH KOMAaH/IbI,
OIICHMBATh KAaueCTBO CBOErO BKJaJa B OOMIUN TMPOMYKT IO KPUTEPHSIM,
chOpMyITMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

PeryisiTuBHBIC YHUBEpPCAJIbHbIE Y4eOHBIC 1eiiCTBUA

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, JITOPUTM peIlIeHUs 3ahauu (WM €ro
9acTh), BBIOMPATh CIIOCOO PEIICHHS C YYETOM HMEIOIIMXCS PECYpCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTUpPOBaTh M KOPPEKTUPOBATH
BapUaHThI pelIeHUI ¢ Y4ETOM HOBOM MH(OpMAIUK.

CﬂMOKOHTpOJ’Ib, 3MOHI/IOHa.IILHLII71 HHTEJIJICKT.

BJIQJIETh CIIOCOOAMM CaMOITPOBEPKH, CAMOKOHTPOJIS IIpoIiecca U pe3yJibrara
pEILICHUsI MATEMATUYECKOM 3a/1auu;

MPEIBUAETh TPYJIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEIICHUU 33/1a4H,
BHOCHUTH KOPPEKTHBBI B JCSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBHCTB,
HaWJICHHBIX OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3yJIbTaTa JESITEILHOCTH MOCTABJICHHON LIEJIH U
YCIOBUSIM, OOBSCHSTh MPUYUHBI JOCTHXKCHUS WM HEIOCTIKCHUS 1IeJH,
HAXOJIUTh OMHUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI



K xoHmy oOydenuss B 7 KJjacce OOydYaromMUMCS TOIYYUT CIICIYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

PacriosnaBaTh W3y4eHHBIE TEOMETPUYECKHE (DUTYpPBI, OMPEAEIsITh UX
B3aMMHOE PAacCIOJIOKCHHE, H300pakaTh TIeoMeTpHuuYecKue (GUTYPHI, BBIIOIHITH
YEpTEXKU IO YCIOBUIO 3adaud. M3MmepsATh JMHEHHBICE W YIJIOBBIE BEJIWYHWHBI.
PemaTe 3a7aun Ha BEIYMCIIEHUE JJIMH OTPE3KOB U BEJIUYUH YIJIOB.

Jlenate TpyOyr0 OIICHKY JWHEWHBIX W YIJIOBBIX BEIUYMH MPEAMETOB B
peagbHOM JKM3HHU, Pa3MEpPOB IPUPOJHBIX O0BEKTOB. PaznmyaTh pasMepbl 3THX
00BEKTOB T10 TTOPSIAKY BETUYUHBI.

CTpouTh 4epTeXKU K TEOMETPUUECKAM 3a/1a4aM.

[Tonmp30BaThCAd MNpHU3HAKAMU PABEHCTBA TPEYTOJIBHHUKOB, HCIOJIb30BaTh
MIPU3HAKHA U CBOMCTBA PaBHOOSIPEHHBIX TPEYTOJbHUKOB MPY PEIICHUH 3a/1a4.

[IpoBOANUTE JTOTHMYECKUE PACCYXKICHUS C MCIOJB30BAHUEM T€OMETPUUYECKHUX
TEOpEM.

[Tonp30BaThCAd MNpHU3HAKAMU PABEHCTBA NPSIMOYIOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM  MEIHWaHbl, NPOBEAEHHOM K  THUIOTEHY3€  MOPSAMOYTOJBHOIO
TPEYTroJIbHUKA, B PEIICHUN T€OMETPUYECKHUX 3a]1a4.

OnpenensTe napauieIbHOCTh MPSIMBIX C TOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh napajiieIbHOCTh NPSIMBIX C MOMOIIBIO PAaBEHCTBA
PACCTOSAHUN OT TOYEK OJHOM MPSIMOU A0 TOYEK APYTOU MPSAMOM.

Pemiats 3a1aun Ha KiieTyaToi Oymare.

[IpoBOANTH BBIYKMCICHUSI M HAXOJIUTh YHUCJIOBbIE W OYKBEHHBIC 3HAUYCHUS
YIJIOB B TE€OMETPUYECKUX 3aJadax C HCHOJIb30BAHUEM CYMMBI  YIJIOB
TPEYTOJLHUKOB M MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IpHU
NEPECEUCHUN JBYX IapajUICIbHBIX NPSMBIX CeKylled. Pemate mpakTUyecKue
3a7]a4M Ha HAXOXKJICHUE YIJIOB.

Brnagete mNOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEACINSTh
OMCCEKTPUCY yIJIa U CePEIUHHBIN MEPIICHANKYIISAP K OTPE3KY KaK FreOMETPUUICCKHE
MECTa TOYEK.

DopMynupoOBaTh OMPEACICHUS OKPYKHOCTH W Kpyra, XOpIbl U JHAMETpa
OKPYXHOCTH, ITOJIb30BaThCSI NX CBOMCTBAMU. Y METh ITPUMEHATH 3TH CBOWCTBA MIPHU
pEIIEHUH 3aa4.

Brnagete mMoHATHEM ONMMCAHHOW OKOJIO TPEYTrOJIbHUKA OKPYXKHOCTH, YMETh
HaxoauTh €€ meHtp. Ilonb3oBaTthes (pakTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCSI B OAHOM TOYKE, WU O TOM, YTO CEPEAUHHBIC
NEPIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOYKE.

BrnaaeTe noHsATHEM KacaTelbHOM K OKPY>KHOCTH, MOJIb30BATHCA TEOPEMOM O
MEPICHANKYJISIPHOCTH KacaTeJIbHOM U paanuyca, MPOBEAEHHOIO K TOYKE KaCaHHUSI.



[Tosnp30BaTHCS MPOCTEUIIMMH T'€OMETPUUYECKUMU HEPABEHCTBAMM, ITOHUMATh
UX NPAKTAYECKUN CMBICI.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C MTOMOILBIO LIUPKYJIS U
JINHENKHU.

K xoniy oOyuenus B 8 Kkjacce OOydYarOMIMICS TONYYHUT CIEAYIOIIHE
IPEAMETHBIE PE3YIbTATHI:

Pacrio3HaBaTh OCHOBHBbIE BHJIbI UYETHIPEXYTOJBHUKOB, WX DJIEMEHTHI,
M0JIb30BAThCS UX CBOMCTBAMU IIPH PELIEHUU T€OMETPUUECKUX 3a]au.

[IpumeHATh CBOMCTBAa TOYKM IEPECEUYEHHUS] MEIHMAH TPEYroJIbHHKA (LIEHTpa
Macc) B pELICHUHN 3a]ay.

Bnanets noHsTHEM CpeqHEN JTUHUU TPEYroJbHUKA U TpPareluu, MPUMEHSTh
MX CBOMCTBA INPH PEUNIEHWH reomeTpudecknx 3aaad. [lomp3oBaTeca TeopeMon
Qajieca 1 TEOPEMON O IPOMOPLMOHAIBHBIX OTPE3KAX, IPUMEHATh UX JIJIS1 PELLICHHUS
NPaKTUYECKUX 3a]1ay.

[IpumeHsTh npU3HaKK MOJ00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUUECKUX
3a/1a4.

[Tonp3oBaThest Teopemoirt [ludaropa mms pemieHUs TEOMETPUYECKUX H
npakTHueckux 3afgady. CTpOUTh MATEMaTUYECKYH0 MOJENIb B IPAKTHUYECKUX
3a/1a4ax, CaMOCTOSTENbHO JENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOLIME JUTUHBI.

Brmagerp DOHATHMAMM CHHYyCa, KOCHMHYCAa M TaHI€HCAa OCTPOro yria
IPSMOYTOJIBHOTO TPEyrojbHUKA. 110J1630BaThCs 3TUMH MOHATHIMH ISl PELLICHUS
NPaKTUYECKUX 3a]1ay.

Breruncnars (pazauyHbIMU cIOCOOAMM) TUIOIIA/Ib TPEYTOJIbHUKA U TUIOLIAIN
MHOTOYTOJIbHBIX ~ (Quryp (mosib3ysich, TII€ HEOOXOOUMO, KAJIbKYJIATOPOM).
[IpuMeHATH MOyYEeHHBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Brnanerp NOHATUSMH BIMCAHHOTO M LEHTPAJIbHOIO YIUIA, HCMOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, yriax MexXay XopAaMH (CEKyIIMMH) U YIiie MEXIy
KacaTeIbHOM U XOPAOU NPH PEIICHUH F'€OMETPUYECKUX 3a1a4.

BraneTe MOHATHEM ONMCAHHOTO YETHIPEXYIOJbHUKA, IPUMEHSATh CBOWCTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPU PELICHUH 3a7a4.

[IpumeHsATh MOJlydeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MATEMAaTHYECKHE
MOJIENIU JUIS 3a/1a4 PeaIbHOW JKU3HU U MTPOBOJIUTH COOTBETCTBYIOLIUE BHIYMCIICHHUS
C TpPUMEHEHHEM TMOJ00US U TPUTOHOMETPUHU (TMOAB3YsCh, TAE€ HEOOXOAUMO,
KaJIbKYJISTOPOM ).

K xoHmy oOydenuss B 9 kJjacce oOydYarolmuiics TMOJYYUT CIIEIYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPBIX YIJIOB, HAaXOOUTh C HUX
MOMOIIBIO PA3IUYHBIE AJIEMEHTHI MPSMOYTOJILHOTO TPEYTOJIbHUKA («pEIICHHE



IPSAMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJIbKYJISATOPA) JJIUHBI
U YIJIbI ISl HETaOJIMYHBIX 3HAYEHUH.

[Tonb3oBaThcs popMyliaMH MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM JUJII HAXOXKJIECHHUS COOTHOIICHHH MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMM.

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCMHYCOB JUISl HAXOK/JICHUS PA3JIMYHbIX
AJIEMEHTOB TPEYTOJbHUKA («PEIIEHWE TPEYTrOJbHUKOBY), MPUMEHATh HX MPHU
pELICHNH T€OMETPUUYECKHX 3a/1ay.

Bnagerp monHsTHsMH = mpeoOpa3oBaHMs  MOAOOHUS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJ00HBIX Guryp. [lonb3oBarbes cBONCTBaMU NO100MS TPOU3BOIBHBIX
¢buryp, yMeTb BBIUMCIATH JJIUHBI W HAXOAUTHh YIJIbl y NOAOOHBIX QUryp.
[IpuMensaTh cBOICTBa MOAOOMSA B MPAKTUYECKUX 3ajayax. YMETb HPUBOIUTH
MPUMEPHI TOTI0OHBIX QUTYP B OKPYIKAIOIIEM MHUPE.

ITosnb30BaTECS TEOPEMAMU O IPOU3BEIECHUN OTPE3KOB XOPJ, O MPOU3BEICHUN
OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

[lonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUUYECKUA U (PU3HUYECKHI
CMBICJ, TPUMEHSATh MX B pEHICHUH TeOMETPUUECKUX U (U3MYECKUX 3aj]ad.
IIpuMeHATh CKAIIPHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXO0XKACHMS JIMH U YIJIOB.

[lonb30BaThCs METOAOM KOOPJAMHAT HAa IUIOCKOCTH, NPUMEHSTh €ro B
PELICHUH T€OMETPUUECKUX U MPAKTUYECKUX 3a/]1aY.

Branete NOHATHAMM NPABUIBHOIO MHOTOYTOJIBHHUKA, JUIMHBI OKPYXKHOCTH,
JUIMHBI TyTH OKPYXXHOCTH W paJuaHHOW MeEpbl YIUIA, YMETh BBIYHUCIATH IUIOLIA/Ib
Kpyra u ero yacteil. [[puMeHsTh moJydyeHHbIE YMEHHS B IPAKTUYECKUX 3a7adax.

Haxonute ocu (MM UEHTPbI) CUMMETpUM (UTYp, NPHUMEHSTh JIBHIKECHHUS
IJIOCKOCTH B MPOCTEMIINX CITyYasix.

IIpuMeHATh NOJIydeHHBIE 3HAHMS Ha NPAKTHKE — CTPOUTH MATEMATHUYECKUE
MOJIENIU JIIS 3a/1a4 peaibHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOLIUE BHIYMCIICHHUS
C NPUMEHEHHEM MOJ00Ms M TPUTOHOMETPUYECKUX (PYHKIUN (MOJB3YSACh, T
HEO0OXO0IMMO, KATBKYJISATOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HanmeHoBaHMe pa3/je/ioB U TeM nudposbie
Ne i/m P KoHTposbHBI IIpakTHYeckue (g )
NporpamMmsbl Bcero o0pa3oBaTte/ibHbIE
e padoThl padoThI
pecypchl
[Ipocrelimne reoMmeTpuueckue GUrypsl u
1 I/DI() cBoiicTtBa. M3me Tele/Ie FGOMS; I/I}‘/{I;CKI/IX 14 bubmmorexa LIOK
’ P P https://m.edsoo.ru/7f415¢e2¢
BEJINYUH
bubnuoreka [JOK
2 TpeyrosmpHukH 22 ! https://m.edsoo.ru/7f415¢e2¢
3 [TapanienbHble psiMble, CyMMa YTJIOB 14 1 bu6mmoreka [IOK
TPEYTOJbHUKA https://m.edsoo.ru/7f415¢e2e
4 Oxkpy:xHOCTb U KpyT. ['eomeTpuueckue 14 1 bu6muoteka [HOK
IIOCTPOEHUSA https://m.edsoo.ru/7f415¢e2e
. but6mmoreka [JOK
> TosToperue, obobmerme snammit 4 1 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 68 4 0




8 KUIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HaumeHnoBaHue pa3/iesioB H TeM nuppoBbIe
Ne i/t P Kourpoasbnsie | IlpakTuyeckn (mcbp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThI e padoThI
pecypcsl
.. bu6mmoreka [{OK
1 4 12 1
CTRIPEXYTOTIHHIKH https://m.edsoo.ru/7f417¢18
Teopema daneca u Teopema o
2 MIPOMOPLHUOHANIBHBIX OTPEe3Kax, MOJ00HBIE 15 1 brtamorexa TOK
poriopH P > 11O https://m.edsoo.ru/7f417e18
TPEYTOJIBHUKA
[Tnomans. Haxoxaenue miomanein
3 e TOJ'II[LHI/IKOB u i[/IHoro ronnlfﬂilx ¢bur 14 1 bubmmorexa LIOK
pey Y P https://m.edsoo.ru/7f417e18
[Tnomaau monoOHBIX Guryp
4 Teopema IIudaropa u Hayana 10 1 bub6nuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vbl B OKpYy>KHOCTU. Bricanuslie u
5 ONMCAaHHbBIC YETHIPEXYTOJIbHUKHU. 13 1 bubnnorexa [JOK
Kacarenbnble k okpyxHOocTH. Kacanue https://m.edsoo.ru/7f417¢18
OKpYKHOCTEN
N but6mmoreka [JOK
6 Torroperme, obobmerme spammi 4 1 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 68 6 0




9 KJIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
HaunMeHoBaHuHe pa3/iesioB U TeM uudposbie
Ne i/m P KonrpoJsbnsie | IIpakrnyeckue (ucpp :
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
| Tpuronomertpus. Teopembl KOCUHYCOB U 16 | bubnuoreka LIOK
CHHYCOB. Penienue TpeyrojbHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobpaszoBanue nmogpodus. Merpudeckue 10 | bubnuoreka LIOK
COOTHOLIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2¢c
bu6mmoreka [JOK
3 Bexropet 12 ! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI HA TNIOCKOCTH 9 1 bubmmorexa [JOK
P P https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. JlTMHA
5 OKPY>KHOCTH U TUIOIIA/Ib KpyTa 8 bubmmorexa [JOK
by " ﬂv pyra. https://m.edsoo.ru/7f41al2c
Brrunciienue momanei
bubmuoreka [JOK
6 JIBHOKCHHS ILIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001mIeHNE, CHCTeMaTH3alUs 7 5 bu6mmoreka [JOK
3HaHUH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB 110 [TPOT'PAMME 68 6 0







IHOYPOYHOE IIJTIAHUPOBAHHUE

7 KIIACC
KoaunvecTBo yacos DJIEKTPOHHBIE
Ne Hdara undgpoBbie
Tema ypoka Konrpoiasbnsie | IIpakTnuecku
n/n Bcero u3y4eHusi | oOpa3oBaTeJIbHbIC
padoTbI e padoThbl
pecypchl
) [Ipocreiimume reoMmeTpuyeckue | bubnuoreka LIOK
00BEKTHI https://m.edsoo0.ru/8866b724
Bbu6morexa [JOK
2 MHOroyrojbpHHUK, JIOMaHas 1
4 https://m.edsoo.ru/8866cbba
3 CMexHbIE U BePTUKAIbHBIC YTJIbI 1 bubmorexa HOK
p Y https://m.eds00.ru/8866¢5¢0
4 CMeXHBIE U BEpTUKAJIBHBIC YTJIbI 1 bu6morexa TIOK
p Y https://m.edsoo0.ru/8866c7be
5 CMexHbIE U BEpTUKAIbHbIC YIJIbI 1
6 CMexHbBIE U BEPTUKAIBHBIC YTJIbI 1
7 CMexHbIe U BEPTUKAJIBHBIE YIJIbI 1
8 CMexHbIE U BEPTUKAJIBHBIE YIJIbI 1
N3Mepenne JIMHEHHBIX U YTIOBBIX
9 BEJINYMH, BBIYUCIIEHUE OTPE3KOB U 1
YTJIOB
N3mepenne TMHEHHBIX U YTIIOBBIX
10 BEJINYHH, BEIYMCICHUE OTPE3KOB U 1 bubmorexa HOK
’ P https://m.edso0.ru/8866c3ea
YIJIOB
11 N3mepenue JIMHEWHBIX U YIJIOBBIX 1

BCJIMYHMH, BBIYHMCIICHHUC OTPC3KOB U




yTJIOB

N3mepenue JINHEWHBIX U YIJIOBBIX

12 BEJINYHH, BEIYUCICHUE OTPE3KOB U
YTIJIOB
[epumeTp u mwiomans Guryp,
13 COCTaBJICHHbIX U3
MPSIMOYTOJIbHUKOB
[lepumeTp u mwiomans Guryp,
14 COCTABJICHHBIX U3
MPSIMOYTOJIbBHUKOB
IloHsiTHE O paBHBIX TPEYrOJIbHUKAX
15 Y TIEPBUYHBIE MIPEJICTABICHUS O bubmmorexa LIOK
P pel https://m.edso0.ru/8866ce80
paBHBIX GUTYpax
16 Tpu npu3Haka paBeHCTBa bubnuoreka [IOK
TPEYrONbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npu3Haka paBeHCTBa bubnuoreka [IOK
TPEYrONbHUKOB https://m.edsoo.ru/8866d34e
Tpu npusHaka paBeHCTBa bubnuoreka LIOK
18
TPEYTroJIbHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npusHaka paBeHCTBa
TPEYroJIbHUKOB
20 Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB
)1 Tpu npu3Haka paBeHCTBA bubmuorexa [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866e88e
2 [Ipu3Haku paBeHCTBA

IIPSAMOYTOJIBHBIX TPEYTOJIbHUKOB




[Tpu3naku paBeHCTBa

23
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
CBoiicTBO MeuaHbl
24 IIPSIMOYTOJIBHOTO TPEYTOJIBHAKA bubmmorexa LIOK
p y N pey ’ https://m.edso0o.ru/8866e9%ec
MIPOBEIEHHON K THUIIOTEHY3€
CBOMCTBO MeMaHbl
25 NIPSAMOYTOJIBHOT'O TPEYTOJIbHUKA,
MIPOBEAEHHON K TUIIOTEHY3€
2% PaBHOOeipeHHbIE U bubnuoreka LIOK
PaBHOCTOPOHHUE TPEYTOJIbHUKHI https://m.edsoo.ru/8866d6fa
7 IIpu3Haku u CBOMCTBA bubnuoreka [JOK
paBHOOEIPEHHOTO TPEYTOIbHUKA https://m.eds00.ru/8866d880
)3 [Ipusnaku u cBoiicTBa bubmuorexa [JOK
paBHOOEIPEHHOTO TPEYTOIbHUKA https://m.eds00.ru/8866d880
29 [IpusHaku u cBOMCTBA bubnmoreka [JOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.edsoo.ru/8866e26¢
30 HepasenctBa B reomerpuu
31 HepasenctBa B reomerpuu buommorexa LIOK
P P https://m.edsoo.ru/8866e3a2
32 HepasencrtBa B reomerpun
33 HepaBenctBa B reomerpun
14 [IpssMOyTONBHBINA TPEYTOJIBHUK C bubmuorexa [JOK
yriom B 30° https://m.eds00.ru/8866eb22
35 [IpsaMOyToNbHBIN TPEYTOIBHUK C
yriom B 30°
36 Konrponbnas padora no reme bubnuorexa LIOK

"TpeyroabHUKH"

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




37

[TapamtensHbIe IPSIMBIC, UX
CBOMCTBA

but6mmoreka [JOK
https://m.edsoo.ru/8866ef64

38

[Iareiit noctynar EBkinaa

39

Haxpecr nexamue,
COOTBETCTBECHHBIC U
OJIHOCTOPOHHHUE YTJIbI,
o0pa3oBaHHbBIC TTPH MIEPECCUCHUN
MapajyieabHbIX OPSIMbIX CEKYyLIEH

Bbu6morexa [JOK
https://m.eds00.ru/8866f086

40

Haxkpecr nexarue,
COOTBCTCTBCHHBIC U
OOAHOCTOPOHHUC YTJIbI,
o0Opa3oBaHHbIE IIPU NIEPECEUEHUU
[apaJUICIIbHBIX MPSAMBIX CEKYIIEH

41

Hakpecr nexaruue,
COOTBCTCTBCHHBIC U
OJJTHOCTOPOHHHE YTJIBI,
00pa3oBaHHbIE MPH NTEPECEUCHUN
NapaJUIECIbHBIX MPSMBIX CEKYILIEH

42

Hakpecr nexaruue,
COOTBCTCTBCHHBIC U
OJTHOCTOPOHHHE YTJIB,
00pa3oBaHHbIE MPH NIEPECEUCHUN
napauIeIbHBIX MPSIMBIX CEKYIIeH

43

Hakpecr nexaruue,
COOTBETCTBEHHBIC U
OZIHOCTOPOHHHE YTJIbI,
00pa3oBaHHbIE MPH NEPECEUCHUU
napauIeIbHBIX MPSIMBIX CEKYIIeH

bubmuoreka [{OK
https://m.edsoo.ru/8866f3b0




[Tpu3Hak nmapamienbHOCTH TPSIMBIX
4yepe3 paBeHCTBO PACCTOSHHIA OT

44
TOYEK OJTHOU MPSAMOU 10 BTOPOH
MpAMO
[Ipu3Hak napayiieTbHOCTH MPSIMBIX
45 Yyepe3 paBeHCTBO PACCTOSHUM OT
TOYEK OJTHOM IPSIMOM 10 BTOPOH
MPpAMO
46 CyMMa VyIJI0B TPEYTOJIbHUKA bubmorexa LOK
y y Tpey https://m.edsoo.ru/8866f630
47 CyMMa yIJIOB TPEYTOJILHUKA bubmmorexa TIOK
y y pey https://m.edsoo0.ru/8866{f8ba
48 Bremnue yriiel TpeyrojabHUKa bubmnorexa [IOK
y pey https://m.edsoo.ru/8866fas5e
49 BaemHue yrisl TpeyrojabHUKa
KoHnTtponbHas paborta 1mo Teme
50 "ITapanneapHble IPSAMBIE, CYMMa bubmmorexa TIOK
P p . y https://m.edso0.ru/8866fe6e
YIJIOB TPEYTOJIbHUKA
OKpY’>KHOCTb, XOP/Ibl U TUAMETP, UX Bubmaorexa LIOK
51 s ’ ’ https://m.eds00.ru/8867080
CBOWCTBa
0
52 KacarenpHasg K OKpy>KHOCTH buGnnorexa [IOK
Py https://m.edso00.ru/88670e9a
53 OKpy»XHOCTb, BIIMCAHHAS B yTOJ
54 OKpy’KHOCTb, BIIUCAHHAS B YIOJI
55 ITonsatue o I'MT, npumeHeHue B bubnuoreka [IOK
3aJ1a4ax https://m.edsoo.ru/8867013¢
56 [Tonstue o 'MT, npumenenue B bubnuorexa [JOK




3agadax

https://m.edsoo.ru/8867050
8

EHCC@KTpI/Ica u Cepe,Z[I/IHHHﬁ

57 NEPIEHAUKYJISP KaK
TrE€OMETPUUYECKNE MECTA TOUEK
53 OKpY’>KHOCTb, ONMCaHHAs OKOJIO bubnuoreka [IOK
TpeyroiabHUKa https://m.edsoo0.ru/88670a62
59 OKpy>KHOCTb, OTIMCAHHASL OKOJIO
TpeyrojbHUKa
60 OKpyXHOCTb, BIIHICAaHHAS B bubnuorexa [JOK
TPEYTONbHUK https://m.edsoo0.ru/8867103¢
61 OKpy’KHOCTb, BITUCAHHAs B
TPEYTrOJIbHUK
. bu6mmoreka [JOK
[Ipocreiimne 3axaun Ha
62 https://m.eds00.ru/8867118
IIOCTPOEHUE 2
. bu6mmoreka [IOK
[Ipocreiimue 3amaun Ha
63 https://m.edsoo.ru/886712d
MOCTPOCHUE )
Konrponbnas padora no reme bubnuoreka LIOK
64 "OKpY>KHOCTb U KPYT. https://m.eds00.ru/8867146
I'eomerpuueckue nocTpoeHus " 2
IToBTOpenue u o6o0IIeHNE 3HAHUI bubnuoreka LIOK
65 OCHOBHBIX IIOHATHUIA U METOJ0B https://m.eds00.ru/886715b
Kypca 7 Kiacca 6
bu6mmoreka [JOK
n
66 TOTOBA KOHTPOJILHA padoTa https://m.edsoo.ru/886716ec
67 [ToBTOpeHue u 06001IeHNE 3HAHHI




OCHOBHBIX TOHATUH U METOJIOB
Kypca 7 Kiacca

68

[ToBTOpeHue u 0600IIEHNE 3HAHUM
OCHOBHBIX IOHATUN U METOJIOB
Kypca 7 Kiacca

Bbu6morexa [JOK
https://m.edso00.ru/886719bc

OBIIEE KOJIMYECTBO YACOB ITO
[NPOT'PAMME

68




8 KUIACC

Kosaun4yectBo 4yacos DJIEeKTPOHHBIE
Ne Hara undgposbie
Tema ypoka Konrpouasbnsie | IIpakTnuecku
n/m Bcero nu3y4deHusi | oOpa3oBaTeJbHbIC
padoTbI e padoThl
pecypcsbl
) [Tapannenorpamm, ero npu3HaKku 1 1 bubnuoreka LIOK
CBOIICTBA https://m.edsoo0.ru/88671af2
5 ITapamtenorpamm, €ero Mpu3Haku U 1 bubnuoreka LIOK
CBOMCTBA https://m.edsoo.ru/88671cal
3 [Tapannenorpamm, ero Mpu3HaKu 1 1 bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/88671cal
YacTtHble cily4yau napajiiesiorpaMMoB
4 (MIpsAAMOYTOJIBHUK, pOMO, KBaJIpaT), UX 1 bubnmorexa [JOK
pAMOY N POMO, KBaJpat), https://m.edsoo.ru/88671dea
MPU3HAKU U CBOWCTBA
YacTtHble ciyyan napajiiesorpaMMoB
5 (IPsIMOYTOJIFHHK, POMO, KBaJpaT), UX 1 bubamorexa [TOK
pAMOY D POMO; pat); https://m.edso0o.ru/88671£20
MPU3HAKU U CBOWCTBA
UYacTtHble ciyyau napauienorpaMMoB
6 (mpsmo FOJIzHI/IK (I))M6 KBan aT), ux 1 bubmmorexa [JOK
pAMOY <> POMD, KBaIpat), https:/m.eds00.ru/8867209c
NPU3HAKU U CBOMCTBA
Bbu6morexa [JOK
7 Tpaneuus 1 https://m.eds00.ru/8867235
8
g PaBHOOOKas 1 IPSIMOYTOJIbHAS | bubnuorexa [JOK
Tparnenuu https://m.edsoo.ru/8867252¢
9 PaBHOOOKasI 1 TpSAMOYTOJIBHAS 1 bubnuorexa [JOK
Tparnenuu https://m.eds00.ru/8867285




8

bu6mmoreka [{OK

10 Meron yaBoeHus: MEIUaHbI https://m.edso0.ru/88672b1
4
Bbu6morexa [JOK
11 LlenTpanbHas CHMMETPUS https://m.edso0.ru/88672b1
4
2 KoHTponbHas pabora 1o Teme bubnuoreka [IOK
"YeTpIpEXyroabHUKN" https://m.edsoo.ru/88672c9a
Teopema daneca u Teopema o bubnmoreka [JOK
13
NPONOPLUHUOHAIBHBIX OTPE3KAX https://m.edsoo.ru/8867337a
14 CpenHsia nuHus TpeyroJbHUKA bubamorexa [TOK
pe Pey https://m.edsoo0.ru/88672e0c
15 CpenHsia MuHUs TPEYroJIbHUKA bubnmorexa [JOK
peA Pey https://m.edsoo0.ru/8867238
bu6mmoreka [IOK
16 Tpaneuus, e€ cpeaHss TUHUA https://m.eds00.ru/8867235
8
Bbu6morexa [JOK
17 Tpaneuus, €€ cpeaHsisa TNHUS https://m.eds00.ru/8867306
4
bu6mmoreka [JOK
18 [TponoprimoHanbHbIE OTPE3KU https://m.eds00.ru/8867379
4
bu6mmoreka [JOK
19 [IponopiioHanbHbBIE OTPE3KHU https://m.eds00.ru/8867379
4
b K
20 LlenTp Macc B TpeyroJibHUKE nomiorexa LO

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




bu6mmoreka [JOK

21 [Tono6
OAIODHBIC TPEYTONBHHIH https://m.edsoo.ru/88673a78
2 Tpu npusHaka nopoodus bubnuoreka [JOK
TPEYTOJIBLHUKOB https://m.edsoo.ru/88673bae
bu6mmoreka [IOK
Tpu npusHaka noao0us
23 https://m.eds00.ru/88673d5
TPEYTOJIbHUKOB )
24 Tpu npuzHaka nmogoodus bubnuoreka LIOK
TPEYTOJIbHUKOB https://m.edsoo.1u/8867400¢
’5 Tpu npuzHaka nmogoodus
TPEYroJIbHUKOB
26 [Tpumenenue noo0us Mpu pelieHun
MPaKTUYECKUX 3a/1a4
7 Kontponbnas pabota no teme bubnmoreka [JOK
"I[Tono6HbIE TPEYTrONbHUKH" https://m.edsoo.ru/8867445a
73 CBolicTBa miomaaci Bbu6morexa [JOK
FeOMEeTPUUYECKUX PUTYP https://m.edsoo.ru/886745fe
DopmyJIbl JUIs TUIOMIAIN bubnmorexa [TOK
29 https://m.edsoo0.ru/8867486
TPEYroJIbHUKA, TapaJljesorpaMmma 0
30 DopMybl U1 IUIOLIAAN bubnuoreka [IOK
TpEYTroJbHUKA, NapajijieiorpaMma https://m.edsoo.ru/88674a22
31 DopMyIIsl U1 TUIOLIAAN bubnuoreka [IOK
TPEYTroJbHUKA, NapajljieiorpaMma https://m.edsoo.ru/88674a22
DopmyJIbl U1 TIOMIAIN Bubmmorexa IOK
32 https://m.eds00.ru/8867528
TPEYroJIbHUKA, TapajljiesorpaMmma g
33 DopmyIIbl U1 TUIOLIAIN bubnmoreka [JOK




TpeyrojbHHKa, Mapaenorpamma

https://m.edsoo.ru/8867542¢

34 Brrauciienue miom@anei CiIoKHbIX bu6nmoreka [JOK
buryp https://m.edsoo.ru/88674¢78
35 [Tnomaau ¢puryp Ha KiIeT4aTon bubnuoreka LIOK
Oymare https://m.eds00.ru/8867473¢
36 [Tnomaau nogoOHBIX GUryp
37 [Tnomanu nmonoOHbIX Guryp
3amauu ¢ IPaKTHYECKUM Bubmaorexa LIOK
38 A P https://m.edsoo.ru/8867555
coJiep:KaHueM %
3amauy ¢ IpaKTHYECKUM Bubmiorexa LIOK
39 A P hitps://m.eds00.ru/8867568
CoJIepKaHUEM 4
40 Penitenue 3a1a4u ¢ moMoIIbI0 METOAa but6mmoreka [JOK
BCIIOMOTATEILHON IUIOIIAIU https://m.edso0.ru/88674190
A1 KonTponbHas pabota no teme bubnuoreka [JOK
"TTnomans" https://m.eds00.ru/8867579c¢
N bu6mmoreka [JOK
T I1
42 eopema Iugaropa n e¢ https://m.eds00.1ru/8867591
MIPUMEHEHUE g
N bubmuoreka [IOK
T I1
43 copema [uparopa u e https://m.edso00.ru/8867591
MPUMEHEHUE ]
44 Teopema [Iudaropa u eé bubnuoreka [IOK
[IPUMEHEHUE https://m.edsoo.ru/88675abc
45 Teopema [Tudaropa u eé
IPUMEHEHUE
46 Teopema Iludaropa u eé




MMPUMCHCHUC

Omnpenenenne TPUrOHOMETPUYECKUX
(GyHKIMI ocTporo yria

Bbu6morexa [JOK

47 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, https://m.eds00.ru/88675d3
TPUTOHOMETPUUYECKHUE COOTHOLIEHUS 2
B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE
43 OCHOBHOE TPUTOHOMETPUUYECKOE bubnunoreka [JOK
TOXJIECTBO https://m.edsoo.ru/8867544
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOKJECTBO
KoHnTtponbHas pabora 1o Teme
51 "Teopema [Iudaropa u Hauana bubnmorexa [JOK
P " P https://m.edsoo.ru/8a1407e8
TPUTOHOMETPHUH
5 BnvcanHble 1 IEHTpaJIbHBIE YTJIbI, bubnuoreka [IOK
YIoJl MeKly KacaTeIbHON U XOpI01 https://m.edsoo.ru/8al1415b2
53 Brnivcannble 1 ieHTpaibHbIE YIIIbI, bubnuoreka LIOK
YIOJI MEK1y KacaTeIbHOM U XOpJI0H https://m.edsoo.ru/8a141940
54 BnucanHble 1 IEHTpaIbHBIE YTIIHI, bubnuoreka LIOK
YIOJI MEK1y KacaTeIbHOM U XOpJI0H https://m.edsoo.ru/8al41b34
55 YTIubl MEeXAYy XOpJaMHU U CEKYLUMU
56 YTael MeXAYy XOpJaMHu U CEKYIIIAMU
Brmcannsie u onucaHHbIe
57 YETBIPEXYTOJILHUKH, UX MPU3HAKU U bubmmorera [TOK
. pexy ’ p https://m.edsoo.ru/8a140f86
CBOIiCTBa
58 Brircannsie 1 onvcaHHbIE bubnuorexa [JOK




YETHIPEXYTONBHUKH, UX TIPU3HAKU U
CBOMCTBA

https://m.edsoo.ru/8al1416d4

Brmcanneie n onmcaHHbIe

59 YeTBIPEXYTOJILHUKH, X IPU3HAKU U bubmorexa HOK
PIpeXy » X TP https:/m.edsoo.ru/8a1416d4
CBOMCTBa
IIpumeHeHne CBOKCTB BIMCAHHBIX U
60 OTIMCAaHHBIX YETHIPEXYTOJLHUKOB TIPH
pelIeHUU TEOMETPUYECKUX 3a/1au
[IpumeHeHne CBOMCTB BOUCAHHBIX U
61 OIMCAHHBIX YETHIPEXYTOJIBHUKOB IIPH
pEIICHUH T€OMETPUYECKUX 3a1au
2 B3anmHoe pacniosnioxkeHue aByx bubnuoreka LIOK
OKPYKHOCTEH, 001II1e KacaTeIbHbBIE https://m.edsoo.ru/8al410a8
bubmuoreka [{OK
63 Kacanue okpyxxHoCTEH
Py https://m.edsoo.ru/8a1410a8
KonrtponbHas padora no reme "Yrisl
64 B OKpYKHOCTH. Brincannsle u bubmmorexa [IOK
Py ' | https://m.edsoo.ru/8a141c88
ONMCAHHBIE YEThIPEXYTOJIbHUKU
IToBTOpEHNE OCHOBHBIX MOHATUH U
65 METOJIOB KYPCOB 7 U 8 KJIacCOB Bubmorexa ITOK
yp . ’ https://m.edsoo.ru/8al41ddc
000011IeHNEe 3HAHNHI
IToBTOpEHME OCHOBHBIX MOHITUHI U
66 METOH0B KypcoB 7 U 8 KIIaCCOB bubmmorexa TIOK
yp . ’ https://m.edsoo.ru/8al41efe
000011IeHNE 3HAHUNA
bu6mmoreka [{OK
67 Hrorosas KoHTpOILHasA paboTa
p p https://m.edsoo.ru/8a142368
68 IToBTOpEHME OCHOBHBIX MOHITUH U bubnuorexa [JOK

METOJI0OB KypCOB 7 M 8 KJIaCCOB,

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




000011IeHNE 3HAHUNA

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




9 KUIIACC

Kosan4yectBo 4yacos DJICKTPOHHBIE
JlaTa
Ne undgposbie
Tema ypoka KonrTpoabubie | IlpakTtuyeckue | H3Yy4Y€HH
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI !
pecypcebi
| OrnpezenieHne TPUTOHOMETPUUECKUX | bubnmoreka [JOK
(GyHkuuit yrioos ot 0° no 180° https://m.edsoo.ru/8a1424bc
2 DopMyIIbl IPUBEAECHUSA 1
3 Teopema KOCMHYCOB 1 bubmorexa HOK
P y https://m.edsoo.ru/8al4336¢
4 TeopeMa KOCUHYCOB 1
5 Teopema KOCHHYCOB 1 bubmorexa HOK
p y https://m.edsoo.ru/8al42d5e
bu6mmoreka [JOK
6 T 1
copeMa cHiycos https://m.edsoo.ru/8al42e8a
7 Teopema cuHyCcOB 1
Teopema cuHycoB 1
HaxoxaeHue JUIMH CTOpOH 1 bubnmoreka [JOK
9 1
BEJIMYHH YITIOB TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
Bbu6mmorexa [JOK
10 Peierne TpeyroibHuKoB ! https://m.edsoo.ru/8al42acQ
11 Petienne TpeyroiabHUKOB 1 bubmorexa HOK
pey https://m.edsoo.ru/8al42acQ
bu6mmoreka [IOK
12 Peruenue TpeyronbHmnios ! https://m.edsoo.ru/8al42acQ
bu6mmoreka [JOK
1 P 1
3 CHICHHE TPEYTOMILHIKOB https://m.edsoo.ru/8al42ac0




HpaKTI/I‘IeCKOC MMPUMCHCHUEC TCOPEM

bubmnoreka 1IOK

14 CUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42¢c3c
15 [IpakTHueckoe NpUMEHEHNUE TEOPEM
CHUHYCOB ¥ KOCHYCOB
KonTponbhas pabota no teme bubnuoreka LIOK
16
"Pemienue TpeyroiabHUKOB" https://m.edsoo.ru/8a14392a
bu6mmoreka [JOK
17 [TonsiTre o mpeoOpa3zoBaHUH TOAOOHS hitps://m.edsoo ru/8al43ab0
13 COOTBETCTBEHHBIE AJIEMEHTHI bubnmoreka [JOK
1oJ1I00HBIX (pUryp https://m.edsoo.ru/8al143de4
19 COOTBETCTBEHHBIE AIIEMEHTHI
noJOOHBIX HUryp
Teopema o pou3BeICHUHN OTPE3KOB
20 XOpA, TeOpeEMa O NPOU3BEIECHUN bubnnoreka [IOK
OTPE3KOB CEKYIIHUX, TEOpEMA O https://m.edsoo.ru/8a14406e
KBaJ[paTe KacaTeJlbHON
Teopema o pou3BeICHUH OTPE3KOB
)1 XOp[I, TeOpeMa O MPOU3BEIAECHUU bubnuotexa [JOK
OTPE3KOB CEKYyLIUX, TEOpEMaA O https://m.edsoo.ru/8al441a4
KBaJlpaTe KacaTreabHOU
Teopema o pou3BeIEHUH OTPE3KOB
” XOp/, TEOpEMa O MPOU3BEICHUN bubnmoreka [JOK
OTPE3KOB CEKYLINX, TEOpeEMa O https://m.edsoo.ru/8al442da
KBaJIpaTe KacaTeabHOU
7 [TpumeHeHune TeopeM B pelIeHun bubnuoreka LIOK
TEOMETPUUYECKUX 3a]1a4 https://m.edsoo.ru/8a143f06
24 [IpumeneHnne TeopeM B peLIEHUH bubnuoreka LIOK

TCOMETPHUYCCKUX 3aaa4d

https://m.edsoo.ru/8a1443fc




[TpumeHeHune TeopeM B pelIeHUn

bubmnoreka 1IOK

25
reOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a144578
KonTponbhas padota no teme
26 "IIpeoOpazoBanue moa00us. bubnmoreka [JOK
Metpuueckre COOTHOIIEHUS B https://m.edsoo.ru/8a1447a8
OKpyHOCTH"
OrnpeneneHne BEKTOPOB.
27 DOU3NYECKUN U TEOMETPUUCCKUMN bubmmorera [TOK
p https://m.edsoo0.ru/8a144960
CMBICJT BEKTOPOB
73 CrnokeHue U BRIUUTAHHUE BEKTOPOB, bubnunoreka [JOK
YMHOXXEHHE BEKTOpA Ha YUCIIO https://m.edsoo.ru/8al44a8c
79 CrnoxeHue 1 BBIYUTaHNUE BEKTOPOB, bubnuoreka [IOK
YMHOXXEHHE BEKTOPA Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CnoxeHue ¥ BbIUUTAHHUE BEKTOPOB,
YMHOKE€HHE BEKTOpa Ha YUCIIO
31 Paznoxxenue BekTopa 1o ABym
HEKOJJIMHEAPHBIM BEKTOPAM
bu6mmoreka [JOK
32 Koopaunarte!r BekTopa
P p https://m.edsoo.ru/8al44tbe
CxanspHoe NpOU3BEJIECHUE BEKTOPOB,
33 €ro IPUMEHEHHUE I HaX 0K ICHUS bubmmorexa LOK
P https://m.edsoo.ru/8al14539¢
JUTUH Y YTJIOB
CkansipHO€ MTPOU3BEICHNE BEKTOPOB,
34 €ro IpUMeEHEHHE I HaX 0K ICHUS bubmmorexa LHOK
P https://m.edsoo.ru/8al4550e
JUTVH | YTJIOB
Pemienue 3aga4 ¢ MoMoIIbI0 bubmuoreka [{OK
35
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Perienue 3agad ¢ moMoIIbO bu6mmoreka [JOK




BCKTOPOB

https://m.edsoo.ru/8a1458c4

[IpumeHeHne BEKTOPOB Il pEICHUS

37
3a1a4 GpU3UKU
13 Konrtponsnas padora o Teme bubnuoreka LIOK
"Bekropsr" https://m.edsoo.ru/8a145b08
39 JlexapToBBI KOOPAMHATHI TOUEK Ha
MJIOCKOCTHU
bu6mmoreka [JOK
40 YpaBHEHUE OPSIMO
p p https://m.edsoo.ru/8al45c48
41 YpaBHeHHE NPIMOI
bu6mmoreka [IOK
42 YpaBHEHUE OKPYKHOCTH
p Py https://m.edsoo.ru/8al4635a
43 KoopauHatel Todek nepecevyeHust bubnnoreka [IOK
OKPYKHOCTH U TIPSMOU https://m.edsoo.ru/8a146620
MeToa KOOpAMHAT NMPHU PEIICHUN
44 reOMETPUYECKHUX 3aj1ay,
MPaKTHYECKUX 3a7a4
MeToa KOOpAMHAT MPHU PEIICHUN
45 reOMETPUYECKHX 3a/1a4,
MIPAKTUYCCKUX 3a]1a4
Meroa KoOpAMHAT NPH PELIEHUN
46 F€OMETPUYECKHX 3a/1a4,
MPAKTUYECKUX 3a/1a4
KonTponbhas padota no teme
47 " JlekapTOBBI KOOPAWHATEI HA buGnnorexa [IOK
p " p https://m.edsoo.ru/8al46e0e
TJIOCKOCTH
43 IIpaBuiIbHBIE MHOTOYT'OJIBHUKY, bubnuorexa LIOK

BBIYMCJICHUC UX 3JICMCHTOB

https://m.edsoo.ru/8al46fda




bu6mmoreka [JOK

49 Hucno m. Jlnuna oKkpyKHOCTH https://m.edsoo.ru/8a1472¢8
bu6mmoreka [JOK
50 Yy .
Mo . JlnuHa OKpyKHOCTH https://m.edsoo.ru/8al14714c
51 JlnvHa 1yru OKpy»KHOCTH
bubmuoreka [JOK
52 P
anMatifas Mepa yria https://m.edsoo.ru/8al14714c
53 IImomane kpyra, cekTopa, CErMeHTa bubnnorexa [IOK
tHaib Kpyra, pa, https://m.edsoo.ru/8a147426
54 IImomane kpyra, cekropa, CerMeHTa buGnnorexa [IOK
tHasb Kpyrd, pa, https://m.edsoo.ru/8a147750
55 IImomane kpyra, cekropa, cerMeHTa bubmmorexa LHOK
tHasb Kpyra, pa, https://m.edsoo.ru/8a147750
56 IMonaTne o IBMKEHUU IIJIOCKOCTH bubmorexa LOK
A https://m.edsoo.ru/8a147¢82
57 IMTapamiensHbIil neEpeHoC, IOBOPOT Bubmorexa TOK
p p ’ P https://m.edsoo.ru/8a147f16
58 [TapayuienbHBIN IEpEHOC, IIOBOPOT Bubmorexa OK
p p ’ p https://m.edsoo.ru/8a147f16
59 [TapasienbHbIN IEPEHOC, TOBOPOT
60 [TapannensHbIN IEpEHOC, TOBOPOT
61 [TpumeHeHue ABMXKEHUN IpU bubnuoreka LIOK
peleHnn 3aaa4d https://m.edsoo.ru/8a1480e2
KonrtponbHas pabora o Temam
62 "ITpaBrJIbHbIE MHOTOYTOJIbHUKH.
OkpyX HOCTb. [IBUKEHUS MITIOCKOCTH"
63 [ToBTOpenue, 06001IeHNE, bu6mmoreka [JOK

cucreMarusanus 3HaHui. Msmepenue

https://m.edsoo.ru/8a148524




T€OMETPUUYECKUX BEIMYHH.
TpeyroapHUKU

64

[ToBTOpenue, o6o0IIEHNE,
cUCcTeEMaTH3allis 3HaHUI.
[TapauienbHbIE U TEPIICHIUKYJISIPHBIE
psIMbIC

Bbu6mmorexa [JOK
https://m.edsoo.ru/8a148650

65

[ToBTOpenue, o6obmEeHNE,
CHCTEeMaTH3allus 3HAaHUH.
OKpy»XHOCTb U KPYT.
I'eomerpuueckue nmocTpoeHus. Y bl
B OKPY>KHOCTH

66

[ToBTOpenue, o6odIIeHNE,
cucTeMaTu3anus 3HaHuM. BrcaHnubie
Y OTMCAaHHBIC OKPYKHOCTH
MHOTOYTOJbHUKOB

67

Wrorosas koHTponbHas paboTa

bubmuoreka [JOK
https://m.edsoo.ru/8a148920

68

[ToBTOpeHue, 06001IEHNE,
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOCHUS] OCHOBHOM
NpPOBEPAEMOro .
00pa3oBaTe/ILHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHusA
pe3yJbTara
6 ['eomeTpus
Pacrnio3HaBaTh M3y4YeHHBIE TeOMETpUYecKue (DUTYpBI, ONPEAETSITh HX
B3aMMHOE PpAaCIOJIOXKEHUE, H300pakaTh TIeoMeTpudeckue GUrypsl,
6.1 BBITIOJHATh YEPTEKU 10 YCIOBUIO 3a1adyd. V3MepsTh JMHEHHbIE U
YTJIOBBIE BETMYMHBI. Periateh 3a1auu Ha BHIYMCIICHUE JJIMH OTPE3KOB U
BEJIMYMH YTJIOB
Jenatb rpyOyi0 OLIEHKY JMHEHHBIX M YTJIOBBIX BEJIUYMH MPEIMETOB B
6.2 peayibHOM KU3HU, pa3MEpoB NPUPOJIHBIX OO0BEKTOB. PaznuuaTth
pasMephl ITUX 0OBEKTOB 110 MOPSAIKY BETUUMHbI
6.3 CTpouth 4epTekH K FeOMETPUUECKUM 3a/1adam
ITonp30BaThCsl MPU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, HCIIOIb30BATh
6.4 MPU3HAKU U CBOICTBA paBHOOEIPEHHBIX TPEYTrOJIbHUKOB IPU PELLIEHUN
3aj1a4
65 IIpoBOoaMTH  JIOTMYECKHE  pPACCY)KIEHUS  C  HUCIOJIb30BAaHUEM
' TEOMETPUUECKUX TEOPEM
[Tonb30BaTbes pU3HAKaMHU paBeHCTBa IPSIMOYTOJIHBIX
6.6 TPEYrOJbHUKOB, CBONCTBOM MEIMAHbI, NPOBEAEHHON K TUIIOTEHY3€
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUU T€OMETPUYECKUX 3a/1a4
OnpenensaTb NapauieIbHOCTh MPSMBIX C MOMOIBIO YIJIOB, KOTOpBIE
6.7 oOpa3zyeT ¢ HUMHU cekymasd. OnpenensaTs NapaiedbHOCTh MPSIMBIX C
' IIOMOILBIO PAaBEHCTBA PACCTOSHUNA OT TOYEK OJHOM IIPSIMOM 1O TOYEK
JPyTOr NPMO
6.8 Pemate 3aaun Ha kieTyaTon Oymare
6.9 [TpoBOAUTH BBIUUCIEHHS W HAaXOAWTh YHUCIOBbIE M OyKBEHHbBIE

SHAYCHHUA YIJIOB B TCOMCTPHYCCKHUX 3aJadaX C HCIHOJb30BAHUCM




CYMMBI YIJIOB TPEYTOJIBHUKOB M MHOTOYT'OJBHUKOB, CBOMCTB YTJIOB,
00pa30BaHHBIX IIPU [EPECEUECHUU JIBYX IapaJICNIbHBIX MPSIMBIX

cekyiei. Pemare mpakTrueckue 3a/1aqi Ha HaX0X/IEHUE YTIIOB

Bnanets IIOHATHUCM reoOMCTpHUICCKOI'o MECTa TOYCK. Ymers

6.10 ompeneNnaTh OUCCEKTPHCY yria M CEepeAMHHBIA MEPHeHAMKYISp K
OTpE3Ky KaK FreOMETPUUECKHE MECTa TOUEK
@®opMyaMpoBaTh OMpEAENICHUs OKPY>KHOCTH M Kpyra, XOpIbl U
6.11 JUaMeTpa OKpPYXKHOCTH, TOJb30BaTbCsi MX CBOWCTBaAMHU. YMETh
MPUMEHSTH 3TU CBOMCTBA MPH PEIICHUH 3a/1a4
Bnagerp moHATHEM ONMUCAaHHOMW OKOJO TPEYrojibHUKAa OKPY)KHOCTH,
yMeThb HaxomuTh €€ 1eHtp. l[lomp3oBathest (pakTamMu O TOM, HYTO
6.12 OMCCEKTPHUCHI YTIIOB TPEYTOJIbHUKA TIEPECEKAIOTCSI B OAHOM TOUYKE, U O
TOM, YTO CEpeIWHHBbIC MEePHNEHAUKYISPbl K CTOPOHAM TpPEyTOJIbHUKA
MIEPECEKAIOTCS B OJTHOM TOUKE
Bnagerp mnoHATHEM KacaTelnbHOW K OKPYXXHOCTH, IOJIb30BaThCS
6.13 TEOpEMOM O TEPHEHIUKYJSIPHOCTH  KacaTeJbHOW U  pajuyca,
MPOBEIEHHOTO K TOYKE KaCaHUs
6.14 [Tonp30BaTbCs NPOCTEMIIMMU T€OMETPUUYECKMMH HEpPaBEHCTBaMH,
' MOHUMATh UX MPAKTUUYECKUI CMBICI
615 [IpoBOAUTE OCHOBHBIE TI'€OMETPUUYECKHUE IOCTPOCHHSI C IOMOIIbIO
' LUPKYJIS U JINHEUKU
8 KJIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOMM
NpOBePSIEMOro .
o0pa3oBaTe/IbHOMH NPOrpaMMbl OCHOBHOT'O 00111ero 00pa30BaHUA
pe3yJabrara
6 ['eomeTpus
6.1 Pacrio3HaBaTh OCHOBHBIE BH[IbI YETHIPEXYTOJLHUKOB, UX 3JEMEHTHI,
' I10JIb30BaThCSl UX CBOMCTBAMHU IPU PELIEHUH FEOMETPUUECKUX 3a7au
6.2 [IpumeHsATh CBOMCTBA TOYKH TIEPECEUCHUS] MEAHAH TPEyrojJbHUKA
' (eHTpa Macc) B peIIeHUH 3a1a4
6.3 Bnagery mnoHsATHEM cpeiHEW IIMHUU TPEYrojbHUKAa W Tpamnelum,

IIPUMEHATh HMX CBOWCTBA IpU PELICHHMH T'E€OMETPUYECKHMX 3aj]ad.




[Tonb3oBathest Teopemoit daneca U TeOpeMO O MPOMOPIHMOHAIBHBIX

OTpE3Kax, MPUMCHATH UX IJIA PCIICHUA IIPAKTUYCCKUX 3a/lav

6.4

[IpuMeHATh TNpU3HAKU TMOAOOMS TPEYTOJIBHUKOB B  PELICHUU

reOMCTPHUICCKUX 3a/1av

6.5

[Tonb3oBatbest Teopemoit [Iudaropa g pemieHns reoOMeTpUYECKUX U
npakTuyeckux  3amad. CTpouTh MaTEMaTUYECKyl0 MOJENIb B
MPAKTHYECKUX 3aJla4aX, CAMOCTOSITENIbHO JeNIaTh YepTEX U HAXOOUTh

COOTBCTCTBYIOIIHC NJINHBI

6.6

Biagers NOHATHAMHU CHHYCAa, KOCHHYCa M TaHI€HCa OCTpPOro yIya
MIPSIMOYTOJIBHOTO TPEYroJibHUKA. [lonb30BaThCsi 3THUMM MOHATUSMHU

AJId pCHICHUA IMMPAKTUYCCKUX 3aaaY

6.7

Bbruucnate (pa3iuyHbIMH CHOCO0aMM) IUIONIA/b TPEYTOJIbHUKA U
IUIOIIAId MHOTOYTOJbHBIX Quryp (Mojab3ysch, IAe HEOOX0IUMO,
KaJbKyJIATOpOoM). IIpUMeHSTh moslydeHHbIE YMEHUs B MPAKTUYECKUX

3agadax

6.8

BitageTs NOHATUAMHU BIMCAHHOTO U LIEHTPAJIBHOTO YIJa, UCIOIb30BATh
TEOpPEMbI O BIIMCAHHBIX YyIJaxX, yriax MEXIy XOpAaMH (CEeKYLUIMMH) U
yrijle MEXIYy KacaTeJIbHOW M XOPJAOM IPHU PEUICHUH T'€OMETPUYECKUX

3a1a4

6.9

Bnaners mOHATHEM ONMCAHHOTO LIeTL»IpéXerJ'H:»HI/IKa, IMPUMCHATDH

CBOMCTBA OIIMCAHHOI'O YETBHIPEXYTOJbHUKA IIPU PELICHUU 33124

6.10

[IpumeHsATh TOJIydeHHBIE 3HAHMS HAa TPAKTUKE — CTPOUTH
MaTeMaTU4YeCKUEe MOJENH ISl 3a7a4 PeajbHON JKMU3HU U MPOBOJUTH
COOTBETCTBYIOIIME BBIUYUCICHUS C TM[PUMEHEHHEM Tono0us U

TPUTOHOMETPUH (IIOJIB3YSCH, IJIe HEOOX0IUMO, KAJIbKYJISITOPOM)

9 KUIACC

Kox
NpoBepPsIeMOro
pe3yJbTrara

I[IpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPHUECKHE (PYHKIIMU OCTPBIX YIJIOB, HAXOJIUThH C UX

IMOMOIIBIO PA3JIMYHBIC SJICMCHTLI IPAMOYI'OJBHOI'O TPCYIrOJIbHHUKA




(«peiieHue  TPSIMOYTOJIBHBIX — TPEyTrOJbHUKOB»). Haxoguts (¢

IIOMOIIBIO KaﬂbenHTopa) JJIMHBI U YTJIbI JJIS HETAOINYHBIX 3HAYECHUI

6.2

ITonb3oBaTbes bopmynamu IIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKAECTBOM I HAXOXKACHHS COOTHOLICHUM

MCXKAY TPUTOHOMETPUUCCKUMHU BEINYHMHAMU

6.3

Hcnonbs3oBaTh TEOpPEMBbI CHHYCOB M KOCHHYCOB JUI HAaxOXKJEHUs
Pa3IUYHBIX 3JIEMEHTOB TPEYrOJbHUKA («pELIEHUE TPEYrOJbHUKOBY),

MIPUMEHATDH UX MPHU PELIeHUH FeOMETPUUECKUX 3a7a4

6.4

Bnagers mnoHaTusMU npeoOpa3oBaHUs MOAOOMS, COOTBETCTBEHHBIX
arieMeHTOB TOoN00HBIX ¢uryp. Ilomp3oBaThCcs CBOHCTBaAMH MOA00US
MPOU3BOJIBHBIX (UTYP, YMETh BBIUUCIATH JIUHBI U HAXOIUTh YIJIBl Y
nogo0HBIX (uryp. [IpuMeHATh CBOWCTBA MOAOOUS B MPAKTUUECKHUX
3ajayax. YMeThb NPUBOAUTH MpHUMEpPhl MOAOOHBIX (uryp B

OKpY’arolleM MUpe

6.5

[Tonb30oBaThcsi TeOpeMaMH O TPOU3BEACHHH OTPE3KOB XOpH, O

IMPOU3BCACHUHN OTPE3KOB CEKYIIHX, O KBaApare KacaTeJIbHOM

6.6

ITomp30BaTbCs  BEKTOpaMHM, IIOHUMAaTb HX TEOMETPUYECKHH W
¢bu3uUecKuil CMBIC, TMPUMEHATh MX B PEIICHUH T'€OMETPHUECKUX H
¢uznueckux 3agad. [IpuMeHATH CKalsipHOE NPOU3BEJIEHHUE BEKTOPOB

JJI1 HAaXOXKACHUA NJIVMH U YTJIOB

6.7

ITonp30BaThCs METOIOM KOOpAWHAT Ha INUIOCKOCTH, IIPUMCHATH €ro B

PCIICHUN TCOMETPUUCCKUX U MPAKTUYCCKUX 3a1a4

6.8

Brnagets TNOHATHSMH — TPAaBWIBHOTO  MHOTOYTOJIBHUKA,  JUTUHBI
OKPYXHOCTH, JJIMHBI AYI'M OKPY>KHOCTH W paJMaHHOM Mepbl yria,
YMETh BBIUMCIATH IUIOHIAAb Kpyra W ero uacredd. [IpumeHsTH

MOJIYYCHHBIC YMCHUA B IPAKTUYCCKHUX 3ajadax

6.9

Haxoautb ocu Win LEHTPBI CUMMETpUU QUTYP, IPUMEHSTH ABUKCHUS

IIJIIOCKOCTHU B HpOCTGﬁH.IHX Clryvasx

6.10

HpI/IMeH}ITL MMOJIYYCHHBIC 3HaHUA Ha  IIPAaKTUKE —  CTPOUTH
MATEMAaTH4YCCKHUEC MOACIM JIA 3adad peaHBHOfI JKU3HU W IPOBOJUTH
COOTBCTCTBYIOIIMEC  BBIYUCIICHUA C THPHUMCHCHUCM HOI[O6I/15[ u

TPUTOHOMETpUYECKUX  (GYHKIMI  (MONb3ysiCh, TIe HEOOXOAMMO,




KaJIbKYJIATOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
6 ['eomeTpus
Hauanphbie noustus reomerpun. Touka, mpsMas, OTpe30K, Jiyd. Yroi. Bussl
6.1 yriaoB. BeprukaneHele M cMexHble yrubl. buccektpuca yria. Jlomanas,
MHOTrOYrojbHUK. [lapamieasHOCTh U IEpIEeHANKYISIPHOCTh NPSIMBIX
62 Cummerpuunbsie  ¢urypel. OCHOBHBIE CBOHCTBA OCEBOHl CHMMETPHH.
' ITprMepel CHMMETPHUH B OKPYIKAIOLIEM MHUpE
63 OcCHOBHBIE TIOCTPOECHHS C IOMOIIBIO LUPKYJIS WU JIMHEHKU. TpeyronbHUK.
' BricoTa, Mmennana, OuccekTpuca, uxX CBOMCTBa
64 PaBHOOenpeHHbII W PaBHOCTOPOHHMM  TpeyrojibHUKH. HepaBeHCTBO
' TPEYroJabHUKa
65 CBoiicTBa W TMpHU3HAKM paBHOOEIPEHHOro TpeyrojbHUKa. IIpu3Haku
' paBEHCTBA TPEYTOJIbHUKOB
6.6 CpolicTBa U NMPU3HAKU MapaJIeNbHbIX NPsAMbIX. CyMMa yIiioB TPEyrojbHUKA.
' BHemnue yriel TpeyrojabHUKa
[TpsimoyronbHbI  TpeyroiabHUK. CBOMCTBO MeOuaHbl IMPSMOYTOJBHOTO
6.7 TpeyrojibHUKa, MpOBEeAEHHOW K rumnoreHys3e. IlpusHaku paBeHCTBa
' IIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. 1IpAMOYTrOJIBHBIN TPEYTONBHUK C YIJIOM B
30°
HepaBeHcTBa B IeOMETpUU: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
6.8 JUTMHE JIOMaHOH, TeopemMa O OonblieM yriie # OoJbIIed CTOpOHE
TpeyrojbHUKa. [leprneHauKysp U HaKJIOHHAs
6.9 I'eomerpuyeckoe Mecto TOYeK. buccekrpuca yriia U CEpeIUHHBIN
' NEPIIEHIUKYIIAP K OTPE3KY KaK TeOMETPHUUECKHE MeCTa TOUEeK
OKpy)XHOCTH M KpYyr, XOpJa W JAuaMeTp, HuX CBoOMCTBAa. B3anmuoe
6.10 pacrojoXeHue OKpYKHOCTHM H npsamoi. KacarenpHas M cexymas K
OKPYKHOCTHU
6.11 OKpyXHOCTb, BIMCAHHAs B yroj. BrnucaHHas W ONHCaHHAas OKPY>KHOCTH




TpeyrojbHUKa

8 KIIACC
Kon IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

6 ['eomeTpus

6.1 UYetpipéxyrosnbHukH. [lapamienorpamm, ero npu3sHaku U CBOMCTBA

6.2 [IpsimoyronbHUK, poMO, KBaJpaT, X MIPU3HAKU U CBOWCTBA

63 Tpamnenus, paBHOOOKas Tparneuus, e€ cBoMCTBa U nmpu3Haku. [IpsmoyronbHas
' Tpaneuus

64 Meron yasoeHnuss meauanbl. LlenTpanbHas cummerpus. Teopema Daneca u
' TEeopeMa O MPOMOPLUOHAIBHBIX OTPE3KAX

6.5 CpenHue TMHUM TpeyrojabHUKA U Tpaneuuu. L{eHTp macc TpeyroiapHuKa

6.6 [TonoGue TtpeyroapHukoB, Kod(duimeHt mnomodus. I[lpusHaku momOOHS
' TpeyroabHUKOB. [IpuMeHeHne nojo0ust Py pellieHMH MPAKTUYECKUX 3a/1a4

6.7 @opmynel A7 TUIOIIAAM TPEYTOJbHUKA, MapajuieiorpamMma, pomba u
' Tpaneuuu

6.8 CeoiicTBa muiomaae reomerpuueckux ¢uryp. OTHOIICHHE TIIOIMAIEH
' noJO00HBIX UTyp

6.9 Belunciienye miomaneil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYAaTOU
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl I[ludaropa npum pemeHun
' IIPAKTHYECKUX 3a7a4

CuHyC, KOCHHYC, TaHI€HC OCTpPOrO yrja MpsSMOYTOJBHOIO TpPEyroJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO.  |pUTOHOMETpPUYECKHE
¢ynkuuu yrinos B 30°, 45° u 60°

610 BrincanHbple M LIEHTpalbHBIE YIVIBI, YIOJ MEXIy KacaTeJbHOM M XOpPIOM.
' VYTIbl MEXKIY XOp/IaMU U CEKYIIUMU

6.13 BrucanHble 1 OnMCaHHBIE YETBIPEXYTOIbHUKH

6.14 B3anmHoe pacrnonoxkeHue IByX OKpyxkHOcTed. KacaHwe oOkpy>XKHOCTEH.

OO61me KacaTenbHbIE K IBYM OKPYXHOCTSIM

9 KVIACC




Kon

IIpoBepsieMblii 3J1€MEHT COACPKAHUS

6 ['eomeTpus
6.1 Cunyc, kocunyc, TanreHc yriaoB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOXJ1eCTBO. POPMYJIbI IPUBEACHUS
Pemenne tpeyronbHukoB. Teopema KOCMHYCOB M Teopema CUHYCOB. PemieHue
6.2 MPAKTUYECKUX 3a/1ad C KCIOJIb30BAHHUEM TEOPEMbl KOCHHYCOB U TEOpPEMBbI
CHUHYCOB
6.3 [TpeobpazoBanue nomodus. [Togodre cOOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema 0 Mpou3BeACHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUN OTPE3KOB
' CEeKYIIUX, TeopeMa O KBaJpaTe KacaTeabHOu
Bexktop, nmnmHa  (MOIynb) — BEKTOpa,  COHANpaBJICHHBIE  BEKTOPHI,
6.5 IIPOTUBOINOJIOXKHO HAlpaBJICHHbIE BEKTOPBl, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OMEpallui HaJ BEKTOpaMHu. Pa3noxeHue BeKTopa 1Mo JByM
HEKOJUTUHEAPHBIM BEKTOpaM
6.6 Koopaunats! BekTopa. CkalsipHOE NMPOU3BEACHUE BEKTOPOB, IPUMEHEHUE JUIS
' HAXO0X/ICHUS JUIMH U YTJIOB
JlekapTOBBI KOOPAMHATHI HA MJIOCKOCTH. YPAaBHEHUS MPSMOW M OKPYKHOCTU B
6.7 KOOpJMHATaX, MEPECEUECHUE OKPY>KHOCTEH U MpsIMBbIX. MeToJl KOOpAMHAT U €To
MpUMEHEHNE
6.8 [IpaBHuIBHBIE MHOTOYTOJIBHUKH
6.9 Jlnuna okpykHocTH. ['pangycHas u paguaHHasi Mepa yriia, BEIYMCICHHUE JJIMH AyT
' OKPYKHOCTEMN
6.10 IInomanp kpyra, cekTopa, CErMeHTa
611 JIBIDKEHHST TUIOCKOCTH M BHYTPEHHHE CHMMETpuu (uryp (sreMeHTapHbIe

npeacrasienus). [lapamnensuerit neperoc. [ToBopot




MPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOMN
ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OFPA30OBAHUS

Kon
MpOBePsSIeMOro
TpeOoOBaHNS

IIpoBepsiemble TpeGOBaHUS K NPeAMETHBIM pe3yJbTaTaM
OCBOCHHSI OCHOBHOI1 00pa30BaTeIbHOI NPOrpaMMbl OCHOBHOIO
o0mero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXXECTBO,
ornepanyy HaJ MHOXKECTBAaMHU; YMEHHE OIEepUPOBaTh TMOHATHIMMU:
rpad, cBs3HBIA rpad, AepeBO, LMK, MPUMEHATh UX HPU PELICHUU
3a/1a4; YMEHHE UCTIONIB30BaTh rpaUuecKoe MPeICTaBICHNEe MHOKECTB
JUIS OTIMCaHMsI peasibHBIX MPOLECCOB U SIBICHHUM, MPU PELIeHUH 3a7ad

U3 IPYTUX Y4eOHBIX MPEIMETOB

YMeHue onepupoBarh MOHATUSAMHU: ONPENEICHUE, aKCUOMa, TeopeMa,
JIOKa3aTeJIbCTBO; YMEHHE pacClO3HABaTb HWCTHHHBIE W JIOXKHBIE
BBICKA3bIBaHUS, NPUBOAUTH INPUMEPBI U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHUS U OTPULIAHUA BBICKa3BIBaHUH

YMeHue onepupoBaTh MOHATUSAMM: HATYpaJIbHOE YHUCIO, MPOCTOE M
COCTaBHOE YHUCJO, JIETUMOCTh HATypaJIbHbIX YHUCEN, MPU3HAKU
JIETUMOCTH, IIeJI0€ YHCJIO, MOAYJh YHUCIIa, OOBIKHOBEHHAs ApoObh U
JIecsTHYHas TpoOb, CTAaHOAPTHBIN BUI 4YKCIA, PAlMOHATIBLHOE YHUCIIO,
UppalMOHATIFHOE YHUCIIO, apu(METHYECKUH KBaJIpaTHBIH KOPEHD;
YMEHHUE  BBIMOJHATH JEUCTBUS C 4YHWCJIaMH, CpaBHUBaTh U
YHOOPSIOYMBATh 4YHUCJHA, NPEACTaBIATh YKCIa HAa KOOPJAWHATHOMN
MPSIMOM, OKPYTJATh YHCIA, YMEHHE JeJlaTh TPHUKUIKY U OIEHKY

pe3yiibTatra BBIUMCIICHUI

YMeHue onepupoBaTh MOHATUSMM: CTENEHb C LENBIM IOKa3aTEseEM,
apudMeTUYECKU KBaJAPATHBI KOpEHb, MHOTOYJICH, ajreOpandeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOpPHEM HATypalbHON CTENeHU
OoNbIlle CIUHUIBI, YMCHHE BBHITIOTHATH pacuérel Mo (opmymnam,
npeoOpa3oBaHusl LETbIX, APOOHO-pAllMOHATIBLHBIX BBIPAXKEHUN U
BBIPAKEHUI C KOPHSAMH, PA3JIOKEHUE MHOTOUWIEHA HA MHOXUTEIH, B
TOM 4HCJI€ C HCHOJIb30BaHUEM (QOPMYJ pa3HOCTH KBaJApaToB U

KBaJApaTra CyYMMbI U Pa3HOCTH




YMeHue onepupoBaTh MOHATHUAMH: YUCIOBOE PABEHCTBO, YPABHEHHUE C
OJHOM NEPEMEHHOM, 4YHMCIOBOE€ HEPAaBEHCTBO, HEPABCHCTBO C
IIEPEMEHHOM; YMEHHE PEIlaTh JMHEWHBIE M KBAaJAPATHBIC YPaBHECHMS,
JNpOOHO-pallMOHANbHbIE YPAaBHEHHUs C OJHOM INEepeMEHHOM, CHCTEMbI
JIBYX JIMHEHHBIX YPAaBHEHMI, JTUHEHHbIE HEPABEHCTBA U MX CUCTEMBI,
KBaJpaTHblE M JpOOHO-pallMOHAJbHBIE HEpPaBEHCTBA C  OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a1a4 U3 APYIUuX IPEeIMETOB
M IPaKTUYECKMX 3a7ad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpsSAMyI0 ¥ KOOPJIMHATHYIO IUIOCKOCTh JIsi M300pa’keHHs pelIeHui

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIMS, Tpaduk GyHKINHA, HYJIHA
byHKIMY, POMEXKYTKU 3HAKOIOCTOSHCTBA, IPOMEXKYTKU
BO3pacTaHus, yOBIBaHUS, HaWOONbIICC W HAMMEHBIIEE 3HAYCHUS
byHKINY; yMEHHUE OIIEPUPOBATH TIOHSATUSIMHU: npsiMast
NPOTNOPLIHUOHATIBHOCTD, JTMHEHHAs (QYHKIMS, KBaapaTU4Has (YHKIHS,
oOpaTHasi TPONOPLUMOHAIBHOCTh, Mapaboia, rumepoosia; yMEeHUe
CTpOUTH TpapuKu PYHKLIUH, UCTIOIB30BATh I'PaUKHU JJIS ONIPEaeIICHHS
CBOWCTB TPOIIECCOB M 3aBUCHMOCTEH, ISl PEUICHUS 3a[ad U3 IPYTHX
y4eOHBIX TPEJAMETOB U peallbHOW JKU3HM; YMEHHE BBIPAXKaTh

dhopMynaMu 3aBUCUMOCTH MEX]1y BETUIMHAMH

YMmenue OIIepUPOBATh MOHSITUSMU: II0CJIE1I0BATENbHOCTD,
apupmMeTryeckass M IeoOMeTpUYecKas  IPOrPecCHH;  yMEHHe
UCTIONIb30BaTh CBOMCTBA IOCIEAOBATEILHOCTEH, (POPMYIBI CYyMMBI U
o0I1ero 4ieHa MpH pelleHUH 3ajad, B TOM 4YMCie 3aJad U3 Jpyrux

y4eOHBIX MPEMETOB U PEATHLHOM KUZHU

YMeHue pemars 3aaud pasHbIX TUIOB (B TOM 4YMCJIE Ha IPOLEHTHI,
IO M 4YacTH, JBWXKEHHE, paldoTy, LIEHy TOBapOB MU CTOUMOCTb
MOKYTIOK U YCIYT, HAJIOTH, 33Ja4u U3 00JacTH yHpaBIeHUS TNIHBIMU U
ceMeiiHbIMU  (MHAHCAMM); YMEHHME  COCTaBIIATh  BBIPAXKEHMUS,
YpaBHEHHUsl, HEPaBEHCTBA W CHUCTEMBbl T1I0 YCJIOBHIO 3aJlayw,
UCCIIEIOBATh TOJTYYEHHOE pelIeHHe W OIEHWBATh MPaBIONON00HOCTH

IMOJIYYCHHBIX PE3YJIbTaTOB

YMeHne onepupoBaTh MOHATHSAMU: (PuUrypa, TOuka, OTPe30K, Mmpsmas,
Jy4, JJOMaHasi, yrojl, MHOrOyroJIbHUK, TPEYroJIbHUK, PaBHOOEIPEHHbIN
U PABHOCTOPOHHMM TPEYTOJIbHUKH, NPSIMOYIOJIBHBIA TpPEYTrOJIbHUK,

MCHaHa, 6I/ICC€KTpI/Ica 1 BBICOTA TPCYIOJIbHUKA, I-IeTI:IpéX}’l’OJ’IBHI/IK,




napajuiesiorpaMMm, pomO, TPSAMOYTOJbHUK, KBajpar, Tparenus;
OKPY>KHOCTh, KpYyT, KacaTelbHas, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
burypamu; ymMeHue peuiath 3aJayd, B TOM 4YHCIE U3 MOBCEIHEBHOMN
JKU3HHM, HAa HAXOXKJIEHUE T€OMETPUYECKUX BEJIMYMH C MPUMEHEHHEM

M3YYEHHBIX CBOICTB QUryp u (pakToB

10

YMeHHne omnepupoBaTh MOHATHSAMH: PAaBEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapajluIeIbHOCTh M MEPIEHIUKYISIPHOCTh MPSIMBbIX,
YroJd MeXAy TMNpSAMBbIMU, TEPHNEHIUKYISAP, HAKIOHHAS, TPOEKIIHS,
nonobue Guryp, nogoOHbIe TPEYTOIbHUKH, CHMMETPHSI OTHOCUTEIHHO
TOYKM U NPSMOH; YMEHHUE paclo3HaBaTb PaBEHCTBO, CUMMETPHUIO U
nonobue Quryp, napamienbHOCTh U MEPHEHAUKYISIPHOCTh MPSMBIX B

OKpY’arolleM MUpe
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YMeHue onepupoBaTh IOHATHUSAMHU: [UIMHA, PACCTOSTHUE, YIOJ
(BeMMYMHA yTJa, CHHYC W KOCHHYC YIJIa TPEyTOJIbHHMKA), IUIOIIAJlb;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKPYXKAIOIEM
MHUpE; YMEHHE NPUMEHSTH (OpMYJIBl TEpUMETpa U  IUIOUIAIU
MHOT'OYTOJIbHUKOB, JIIMHBI OKPY>KHOCTU M IUIOIIAAM Kpyra, oobema
IIPSIMOYTOJIBHOIO IApaJUICIICIIAIIEIa; YMEHHUE IPUMEHATHh IPU3HAKU
paBEHCTBA TPEYTrOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHHKA,
teopemy Iludaropa, TpUroHOMETpUYECKHE COOTHOLICHUS IS

BBIYMCIICHHUS IIMH, PACCTOSHUAMN, TIOMANEN
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YMmenne wu3o0paxarb IUIOcKMe (GUIypel M HUX KOMOWHAIUH,
OPOCTPAHCTBEHHbIE (UIYphl OT PYKH, C MOMOILBIO YEepPTEKHBIX
MHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WM

CUMBOJIbBHOMY OIIMCAHUIO

13

YMeHHe  onepupoBaTh  IOHATHUAMM:  IPSAMOYIOJbHas  CHCTEMa
KOOpJIMHAT; KOOpPAMHATBI TOYKH, BEKTOpP, CyMMa BEKTODPOB,
[IPOU3BEECHUE BEKTOPA Ha YHUCIIO, CKAJSIPHOE IPOU3BEIECHHUE BEKTOPOB;
YMEHHUE HCIOJIb30BaTh BEKTOPBI U KOOPAMHATHI U IIPEACTABICHUS
JaHHBIX M pEIIeHUs 3aJady, B TOM UHUCIE M3 JPYruX Yy4eOHBIX

NpeaAMETOB U peanLHoﬁ KHU3HU
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YMeHue omnepupoBaTh IMOHSATHSAMH: CTOJOWKOBBIE U  KPYTrOBBHIE
IUarpaMMbl, TaONWIpBl, cpeaHee  apupMeTHYecKoe, MeauaHa,
HauOoblllee M HaWMEHbIIee 3HAUeHUs, pa3Max YHUCIOBOTO Habopa;

YMEHHE  W3BJIEKAaTh, HMHTEPIPETUPOBATh M IPeoOpa3OBHIBATh




uHbOpMaIMIO, TPEACTAaBICHHYI0 B TaONHMIIAX U Ha JAMarpaMMax,
OTPaKAIOIIYI0 CBOWMCTBA U XapaKTEPUCTUKU pEalbHBIX IPOLECCOB U
ABJICHUN; yMEHHME paclo3HaBaTb M3MEHYMBBIE BEJIMYMHBI B

OKpY’aroIleM MUpe
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YMeHue omnepupoBaTh IMOHATHUSMHU: CIIy4alHBIA OMBIT (CIy4alHBIN
HKCIIEPUMEHT), DJEMEHTAPHOE COObITHE (DJIEMEHTApHBIH HCXON)
CIIy4allHOTO OIbITa, CiIy4aifHOE€ COOBITHE, BEpPOSTHOCTH COOBITHS;
YMEHHE HAXOJWUTh BEPOATHOCTH CIIyYalHBIX COOBITHI B OINBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHM COOBITHSIMM; YMEHHE pelIaTh
3a7a4yl METOJOM OPraHW30BAHHOIO Iepedopa M C HCIOJIb30BAHUEM
IIPaBWJIa YMHOJKEHUS; YMEHHE OLICHMBAThb BEPOATHOCTH PEaJIbHBIX
COOBITUI M SIBIICHUH, MOHUMATh POJIb MPAKTUYECKH JIOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITUH B OKpPY)KAIOIIEM MHUPE U B IKHU3HH;
3HAaKOMCTBO C TIOHSTHEM HE3aBUCUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEII U €TO POJIBIO B MAaCCOBBIX SIBJICHUAX
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YMeHue BbIOMpATh NOAXOASAIIMNA W3YYEHHBIM METON IJii pPELICHHS
3aJa4i, IPUBOAUTH IPHUMEPHl MAaTEMATHYECKHX 3aKOHOMEPHOCTEH B
IIPUPOJE U KU3HM, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B
UCKYyCCTBE, OIMCBIBATH OTIENbHBIC  BBINAIOIIUECS  PE3yJIbTATHI,
MIOJIyYEHHBIE B XOJ€ Pa3BUTHs MATEMAaTUKHA KaK HAyKH, IIPUBOIUTH
IIPUMEPBI MATEMATUYECKNUX OTKPBITHI U UX aBTOPOB B OTEYECTBEHHOMU

¥ BCEMUPHOI HUCTOPHH




IHEPEYEHD 2JIEMEHTOB COIEP KXAHUS, IIPOBEPAEMBIX HA OI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1 Uucna u BEIYUCIEHUS

1.1 HarypanbsHblie u nienbie yucna. [Ipu3Haku 1eIMMOCTH TENbIX YUCel

1.2 OOBIKHOBEHHBIE U IECSITUYHBIE TPOOU, TIPOLIEHTHI, OECKOHEUHbIE IEPHOANYECKHE APOOH

1.3 Parnmonanbheie yncia. ApupmMeTHyecKie onepanyy ¢ paoHaAIbHBIMU YACIaMU

1.4 JetictButenpHbIe yncia. ApupMETHISCKHUE ONIEPAIH C ICHCTBUTECIILHBIMUA YHUCIaMHU

1.5 [TpubnmxEHHBIE BEIYMCICHUS, IPABUIIA OKPYTJICHNUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIUMCIICHHUH
2 Anrebpanyeckue BbIpaXeHUs

2.1 bykBeHHbIe BbIpakeHUs (BBIPAXKEHUS C IEPEMEHHBIMHU)

2.2 Crenens ¢ nenslM nokasareneM. CTENeHb ¢ pallMOHAIBHBIM NToKa3areneM. CBOMCTBA CTENIEHU

23 MHorouneHst

24 Anrebpanyeckas ApoOb

2.5 ApudmeTnueckuil KOpeHb HaTypajibHOU cTerneHu. JlefcTBUs ¢ apupMeTUIEeCKUMU KOPHSIMH HaTypalbHON CTETIEHU
3 YpaBHEHMSI U HEPABEHCTBA

3.1 Lenbie u 1poOHO-paIioHabHbIe ypaBHEHUs. CHCTEMBI M COBOKYITHOCTH YPaBHEHHIH

3.2 I{ensie u qpoOHO-panoHaNbHBIC HepaBeHCTBA. CUCTEMBI M COBOKYITHOCTH HEPABEHCTB

3.3 Penrenue TeKCTOBEIX 3a1au

4 UYucnoBble NOCIEA0BATENBHOCTH




4.1

HOCJ’IGI[OB&TGHBHOCTI/I, CITOCOOBI 3aJaHusA HOCH@,Z[OBaTeHLHOCTeﬁ

4.2 Apudmernueckas 1 reomeTpudeckas nporpeccur. @opmyra ClI0XXHbBIX IPOLIEHTOB

5 DyHKINH

OyHkuMs, crnocodsl 3aanus pyHkuuu. 'papuk ¢pynknun. O6nacte onpeaeneHuss 1 MHOXKECTBO 3HaueHUN (yHKuuu. Hymnu
5.1. ¢ynkuuu. [IpoMexyTku 3HaKonoctossHeTBa. [IpomMeKyTKM MOHOTOHHOCTH (YHKLUMH. MaKCUMyMbl U MUHUMYMbI (QyHKIHH.
Haubonbuiee u HaumeHblee 3HaYeHUE (PYHKIUU HA IPOMEKYTKE

6 Koopaunatsl Ha IpsIMO M INTIOCKOCTH
6.1 KoopnanHatHas npsamas
6.2 JlexapToBbI KOOPIMHATBI Ha TNIOCKOCTH

7 I'eomerpus
7.1 ['eomeTpuieckue GuUrypsl U ©X CBOWCTBA
7.2 TpeyroapHuk
7.3 MHOroyrojapHuKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3mepeHne reoMeTpruuecKuX BETMYNH
7.6 Bekropsl Ha 1IockocTH

8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa




8.5

['padsr




YYEBHO-METONYECKOE OBECIIEYEHUE OFPA30OBATEJIBHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

1. Marematuka. I'eomerpusi: 7-9-e kiaccel: 0a30BbIii  YpOBEHb: yUEOHUK,
Aranacsn JI.C., byty3oB B.®., Kagomues C.b. u ap., [Ipocsemnenue 2023

METOJUYECKHUE MATEPHUAJIBI AJI51 YYUTEJIA
1.  T'eomerpus. Meroanueckue pekomeHnanuu. 7-9 kinaccsl Atanacss JI.C.,
byty3oB B.®., I'nazkoB FO.A. u ap.

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET
bu6mmoreka [JOK

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJIOBAHHUE
WHpopMalMOHHO-HATTISAHBIE  MaTepHajbl: IUIAKaThl; KapTOYkW; y4yeOHas W
CIpaBOYHasl JUTEPATypa; HAIJIAJHbIE TOCOOMS; pa3AaToOuHble MaTepHaIbl.



