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HOACHUTEJIBHASA 3AIIMCKA

['eomMeTpusi Kak OJWH U3 OCHOBHBIX pa3AeliOB WIKOJBHOW MaTEMaTUKH,
UMEIOINI CBOEH 1eNbi0 00eCreYnTh M3Y4YeHHE CBOICTB M pa3MepoB (UTYp, UX
OTHOUIEHMHA M B3aUMHOE pPAacCHOJIO)KEHHE, ONMPAECTCI HA  JIOTMYECKYIO,
J0Ka3aTeapbHy0 JUHUI0. L[eHHOCTh M3yueHHs reoMeTpuHr Ha YPOBHE OCHOBHOTO
oOurero o0Opa3oBaHMsl 3aKJIIOYAETCS B TOM, YTO OOYYAIOLIMNCA yYUTCS MPOBOJIUTH
JOKa3aTeJIbHbIE PACCYKIEHUS, CTPOUTh JIOTUYECKHE YMO3AKIIOUEHUs, T0KA3bIBATh
WUCTUHHBIE YTBEPXKJECHHS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJAUTH
pacCykJieHuss «OT TMPOTHUBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB,
(bopMyIUpOBaTh OOPATHBIE YTBEPKICHUS.

Bropoii nenpl0 H3ydeHUsT T€OMETPUHU SBISIETCA HCIOJIb30BAaHUE €€ Kak
MHCTPYMEHTA NpPHU PEUICHWU KaK MAaTeMaTUYECKUX, TaK M MPAKTUYECKHX 3ajad,
BCTPEUAIOIIMXCA B pealbHOW Ku3HU. OOyyaromuiicss TOJDKEH HayYUThCs
ONPENENIUTh F€OMETPUUYECKYIO (DUTYpy, ONMUCATh CIOBAMM JAHHBIA 4YEPTEXK WIH
PUCYHOK, HAITH IUIOLIAb 3€MEJIBHOIO YYaCTKa, pACCUYUTATh HEOOXOAUMYIO UTHHY
ONTOBOJIOKOHHOTO KaOenss win TpeOdyemble pa3Mephbl Tapaxka isi aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpas, BHIYMCIMUTENbHAS JUHUS B M3YYEHUU T€OMETPHUHU.
[Ipu pemeHuun 3anay NPaKTUYECKOTO XapaKTepa OOyYarOUIUHCs YUUTCS CTPOMTH
MaTE€MaTUYeCKUEe MOJEIM pPEAJbHBIX JKU3HEHHBIX CHUTYallMi, MPOBOAUTH
BBIYMCIICHHS U OLIEHUBATDH aJIEKBAaTHOCTH ITOJIYYEHHOTO pPE3yJIbTaTa.

Kpaiine BakHO NOMYEPKUBATH CBS3M T€OMETPUU C JPYTUMHU Y4EOHBIMU
MpeAMEeTaMi, MOTUBUPOBATh MCIOJIb30BaTh OMPEACIICHUS TEOMETPUUECKUX (DUTYP
U TIOHSATUH, EMOHCTPUPOBATH NMPUMEHEHHUE MOJIYYCHHBIX YMEHHH B (u3uke u
TeXHMKE. OTH CBsi3W Haubojee spPKO BUIHBI B Temax «BekrTops»,
«Tpuronomerpuueckue cooTHoueHus», «Merton koopauHat» u «Teopema
[Tudaropar.

VYuebnpiii kypc «l'eomeTpus» BKIIOYACT CICAYIOIIME OCHOBHBIC Pa3/IeiibI
comepxkanusi: «['eomerpuueckue ¢Gurypel M UuX CBOWCTBay, «UW3mepeHue
F€OMETPUYECKUX  BEIIMYUH», «JleKapTOBbl ~KOOpPAMHATHI HAa  IUIOCKOCTHY,
«BekTopbl», «/[BrkeHus miockoctny, «IIpeodpazoBanus mogoousy.

Ha n3yuenue yueOHoro kypca «l'eomerpusi» orBoautcs 204 yaca: B 7 Kiiacce
— 68 vacoB (2 yaca B Henento), B 8 kiacce — 68 yacoB (2 yaca B Hezmelno), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEINIO).



COILEPKXAHUE OBYUYEHUA
7 KITIACC

Hauanbnble nousatus reomerpun. Touka, IpsiMasi, OTpE30K, JIyd. YToJI. Buasl
yriioB. BeprukanmbHble © cMexHbIE yIUIBl. buccexktpuca yria. Jlomanas,
MHOI'OyroyibHUK. [IapannenbHOCTh ¥ EPIEHIUKYIAPHOCTD NPSAMBIX.

CummMmerpuunble  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOW CHUMMETpPHUHU.
IIpuMepbl CHMMETPHUH B OKPYKAIOILIEM MHPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOUIBIO LHMPKYJIS WU JIMHEWKU. TpeyrojbHUK.
Bricora, Menuana, OMcceKkTprca, UX CBOWCTBA.

PaBHOOE/IpeHHBII W PaBHOCTOPOHHHMM  TpEyrojJbHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa ¥ TpHU3HAKU pPaBHOOEAPEHHOTO TpeyroiapHUKa. llpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKU NApAJIIENBHBIX IPsAMBIX. CyMMa YIJI0B TPEYIrOJbHUKA.
Brenrnue yriel TpeyroyibHUKA.

[IpssmoyrosibHbIE  TpeyroiabHUK. CBOWCTBO MEAHMAHBl MPSAMOYTOJIBHOIO
TPEYyroJibHUKA,  IPOBEAEHHOM K  rumnoreHy3e. lIpu3Haku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. 1IpsIMOYTOJIBHBII TPEyroJabHUK ¢ yIriioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMAaHOW, TeopeMa O OOoJbIIeM yIjie U OOJbIIEH CTOPOHE TPEYrOJIbHHKA.
IleprieHIUKYIISp ¥ HAKIIOHHAS.

I'eomeTpuyeckoe MecTo TO4YEK. buccekrpuca ymia U CepeIMHHBIN
MIEPIIEHIUKYJISP K OTPE3KY KAK TEOMETPUUECKAE MECTA TOUYEK.

OKkpy>XHOCTb M KpyI, XOpJa M JuaMeTp, HuX CBOMCTBa. BzaumHoe
PacCIIOIOKEHUE OKPYKHOCTH U npsiMoM. KacarenbHas M cexylas K OKPY>KHOCTH.
OkpyXHOCTb, BIIMCAaHHAas B YroJ. BnucanHas W onMcaHHas OKPYXHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YereipéxyronpHuku. [lapamuenorpamm, ero npu3Haku M cBoucTBa. YacTHble
cllyyad MapajuiesiorpaMMoB (MPSMOYTOJIbHUK, POMO, KBajpaT), UX MPU3HAKU U
cBoiictBa. Tpameuwmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA W MPHU3HAKH.
IIpsimoyrosnbHas Tpanenus.

Meron ynBoenusi Meauansl. LleHTpanbHass cumMmerpus. Teopema Paneca u
TEOpPEMA O POMOPLUUOHAIBHBIX OTPE3KaX.

Cpennue JIMHUM TPEYToJIbHUKA U Tpaneuuy. LeHTp macc TpeyrojbHUKa.

[Togobue TtpeyronbHUKOB, Ko3(pduuueHnt mnomodus. [lpuzHaku nogoOUs
TpPEYroJbHUKOB. [IprMeHeHne noqo0ust mpy peleHny NPakTUYEeCKUX 3a/1ay.



CpoiicTBa Tmomaneii reomerpudeckux ¢uryp. DopMynbl mjs TUIOMIAJH
TPEYroJIbHHUKA, MapajienorpaMma, pom6a u Tpanenud. OTHOIIEHHE TIJIomaaei
MoJ00HBIX GUryp.

Brruncnenne niomanend TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu pemenun
MPAaKTUYECKUX 3a7a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOrO yTIJjla MNPSIMOYTOJIBHOTO TPEYIrOJBbHHKA.
OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO. TpHUTrOHOMETpUUYECKHE (YHKIIHH
yriioB B 30, 45 u 60°.

BrnivcanHble ¥ UEHTpalbHBIE YIJIbI, YTOJ MEXIY KacaTeJIbHOW M XOPIOU.
Yrael  MexJIy ~XOopAaMM U CEKyIIMMHU. DBrnucaHHble W ONHCAHHBIC
YETBIPEXYTOJbHUKU. B3auMHOE pacnosiokeHue HIByX OKpyxkHocteu. Kacanue
okpykHocTei. OO1ue KacaTeabHbIe K IBYM OKPYKHOCTSM.

9 KITIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKA€CTBO. DOpMYyIIbI MPUBEACHUS.

Pemienue TtpeyrosbHukoB. Teopema KOCHMHYCOB M TEOpEMa CHUHYCOB.
Pemienne npakTHuecKkMx 3amad C MCHOJIB30BAHUEM TEOPEMBI KOCHHYCOB M
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue noaodusi. [lomobue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O mNpPOW3BENECHHM OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIAECHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KaCATEIBHOM.

Bektop, amuHa  (MOIyNnb) ~ BEKTOpa, COHAIpPaBICHHBIE  BEKTOPHI,
IPOTHBONOJIOKHO  HANpPaBJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PABEHCTBO BEKTOPOB, OIEpallMM HAJ BEKTOpaMu. Pa3nokeHue BEKTOpa MO ABYM
HEKOJUIMHEapHbIM BekTopaM. KoopaunHatsl BekTopa. CKalsipHOE NPOU3BEACHHE
BEKTOPOB, IPUMEHEHUE U1 HAXOKICHUS JJIMH U YTJIOB.

JlexapToBbI KOOPAMHATHI Ha MJIOCKOCTU. YPAaBHEHUS MPSMOW U OKPYKHOCTHU
B KOOpJIMHATAX, IIEPECEUCHUE OKPYKHOCTEN M MPAMBIX. METO KOOPAUHAT U €T0
IIPUMEHEHHUE.

[IpaBunbHbIE MHOrOYTOJBHUKHU. JlnmHa OKpyXHOCTH. [I'pamycHas wu
paauaHHas Mepa yIyia, BBIYMCIEHUE UIMH IyTr OKpyXHocTed. Ilnomane kpyra,
CEKTOpa, CErMEHTA.

JIBMKEHUST TUIOCKOCTH W BHYTPEHHHE CUMMETpUHU (uryp (dJIeMeHTapHBIC
npexacrasienus). [lapamnensasiii nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMDBbI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaTbhl OCBOCHMS MpOrpaMMbl Yy4yeOHOro Kypca
«I"eomeTpus» XapaKTEpHU3yHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W  HACTOSIIEMY POCCHUUCKOU
MaTE€MaTHKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KEHHMSIM  POCCHUICKHX
MaTEMaTUKOB M POCCHUICKOM MaTeMaTUYECKOW IIKOJIBI, K HCIIOIb30BAHUIO ITUX
JOCTHKEHUW B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJTHEHHUIO 0053aHHOCTEN I'pa)k/IaHWHA U peai3allu ero
opaB, NPEICTaBICHHEM O MaTEMaTHYECKUX OCHOBaX ()yHKIMOHUPOBAHMS
pPa3IUYHBIX CTPYKTYp, SIBICHUH, MPOLEAYp IpakJIaHCKOro o0IecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXACHUIO ITHUECKUX MPOOJIEM, CBSI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUI HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIbHO-3TUYECKUX IIPUHIUIIOB B ACSITEIBHOCTU YUYEHOTO;

3) TpyAoBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Yy4YaCTHE€ B PpEIIEHUM MPAKTUYECKUX 3a/1ady
MaTE€MaTU4YeCKOM HalpaBICHHOCTH, OCO3HAHWEM BAaXKHOCTH MAaTeMaTHYECKOro
o0Opa3oBaHMsI Ha NPOTSHKEHUM BCEH JKHU3HM JUI YCHEIIHOW MpodeccroHaTbHOM
JESATENbHOCTY M Pa3BUTHEM HEOOXOAUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MIOCTPOEHUEM MHIMBUYyAIBHON TPAEKTOPUH O0pAa30BaHUsS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYeCKOe BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSTHIO
MaTE€MaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHH, pacCyXICHHUW, YMEHUIO BHUAETH
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 MO3HAHMA:

OpUEHTalUueld B [JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX
MIPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIbI U
oOmiecTBa, MOHUMAHUEM MaTEeMaTHYeCKON HayKd Kak cdepbl uelIoBEYECKOi
JEATENBHOCTH, HTANOB €€ Pa3sBUTUSA M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOM KYJIbTYpOH KaK CpPeJICTBOM
MO3HAHWA MHpPA, OBJIAJEHUEM MPOCTEUIIMMH HAaBBIKAMH HCCIIEOBATEIbCKON
NEeSATENBHOCTH;



6) ¢usuyeckoe BocnuTanme, (GopmMupoBaHHMEe KYJbTYPbl 310POBbS U
IMOUMOHAJIBLHOIO 0JIArONMOJIYy YU :

FOTOBHOCTBHIO MPUMEHSTh MATEMAaTHUUYECKHE 3HAHUSA B HMHTEPECAX CBOETO
30pOBbS, BEACHUS  3J0POBOrO0  00pa3a  KU3HU  (30pOBOE  MHTAHUE,
cOQTaHCUPOBAHHBIA PEXKUM 3aHATHM M OTAbIXa, peryisgpHas ¢Gu3ndeckas
aKTHUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA PEQIICKCHH, MPHU3HAHHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO0 e IpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

OpUECHTAlMEN HA NIPUMECHEHHE MATEMATUYECKUX 3HAHUM T PEIICHUS 3aj1a4
B 00JIACTM COXPAaHHOCTH OKPYKAIOIIEeW Cpelbl, TUIAHUPOBAHHUS IIOCTYIIKOB M
OIIEHKM HX BO3MOJKHBIX TIOCJICACTBUM JIsi OKPYXAIOUIEH Cpelbl, OCO3HAHHEM
r100aJILHOTO XapakTepa SKOJIOTMYECKUX MPOOJIeM U MyTe X pelieHus;

8) apanTanusa K M3MEHSAIMUMCS YCJIOBHUSM COUMAJIBHOM WM NPHUPOTHOM
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCJIOBUSIX HEOMNPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JIESITETbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JPYTHX JIOJICH, MPUOOpEeTaTh B COBMECTHOHM ACATEILHOCTH
HOBBIC 3HAHMS, HABBIKK U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHUM HOBBIX 3HAaHHMK, B TOM YHCIIE
(dhopMyIHpOBaTH UJEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTAX U SBJICHUSX, B TOM YHCIIE
paHee HEM3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEN, TUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYKO  CHUTYaIllMI0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATH
IIPUHAMAEMbIe pelIeHUs] W JeHCTBUS, (OPMYJIHPOBATh W OICHWBATH PHUCKH H
MOCJIeICTBYSA, (POPMUPOBATH OIIBIT.

METANIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBare/bHBbIC YHHBEPCAJIbHbIE Y4eOHbIE 1eiCTBUA

ba3oBble Jijornueckue aAedcTBUA:

e BBUBJISITh M XAPAKTEPHU30BaTh CYLICCTBCHHBIC NMPU3HAKKM MATEMATHUYECKHUX
OOBEKTOB, TOHSATHUN, OTHOIICHWNA MEXIy TMOHATUSAMHU, (POPMYyIHPOBATH
ONPENICIICHUSI  TOHATUW, YCTaHABJIMBATh  CYIIECTBCHHBIA  IPHU3HAK
KJaccuuKali, OCHOBAaHUS JIsi OOOOIICHUS W CpPaBHEHUS, KPUTCPUU
MPOBOJIUMOTO aHAJIN3A;

e BOCIPUHUMATH, (POPMYIHPOBATH MW  NPeoOpPa3OBHIBATH  CYXKJCHUS:
YTBEpJAUTEIbHBIE W OTpHUIIATENIbHBIC, CAMHUYHBIC, YacTHBIE M OOIIue,
YCJIOBHBIE;



BBISIBIISITH ~ MAaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npoTUBOpeYrsi B (akTaxX, [JaHHBIX, HAOMIOJCHUSX W YTBEPKICHUSX,
npeaiaraTh KpUTEPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U MMPOTHBOPEUHH;
JIeNaTh BBIBOJBI C HCIIOJIH30BAHUEM 3aKOHOB JIOTWKH, JCHYKTHBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUSHHUH 110 aHAJIOTHH;

pa3dupaTh TOKa3aTelbCTBA MATEMATHUECKUX YTBEPKIACHHUM (TMPSMBIC U OT
MPOTUBHOTO0), TPOBOJUTH CAMOCTOSTEIHLHO HECIOXKHBIE J0Ka3aTeIbCTBA
MaTeMaTH4eCcKux (DaKTOB, BBICTpPAWBATh APTYMEHTAIMIO, MPHBOJIUTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelIeHus y4eOHOM 3amauu (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pENICHUS, BBIOMpaTh HaWOoOJIee TOAXOMAIMUNA C YYETOM
CaMOCTOATEILHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbLcKe 1eMCTBUA:

HCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUN WHCTPYMEHT MO3HAHUSA,
(bopMyIMpOBaTh BOIPOCH, (PUKCUPYIOUIUME MPOTUBOpEUUE, MNpodiieMy,
CaMOCTOATEJIPHO YCTaHaBIIMBaTh MCKOMOE M JIlaHHOE, (POPMHUPOBATH
TUIIOTE3Y, apTyMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHE;

MPOBOJUTh IO CAaMOCTOSATEIBHO COCTABJICHHOMY TIUIaHYy HECIOXKHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTU4YECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKy COOOI;
CaMOCTOATENHHO (POopMyIHUpPOBaTH 00OOIIEHUS M BBIBOJBI MO pe3yibTaTaM
MPOBENEHHOTO HAOJIOIEHUSI, HUCCIIEIOBAHUS, OIIEHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUI;

IIPOTHO3UPOBAaTh BO3MOYKHOE pAa3BUTHE Ipollecca, a TAKXKE BbIIBUTATh
MIPEATOIO0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALIMM, JAHHBIX,
HEOOXOJAMMBIX /ISl PELICHMS 3aauH;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBAThb U HHTEPIPETUPOBATDH
MH(GOPMAIUIO Pa3IMYHBIX BUAOB U (OPM IIPE/ICTABICHMUS;

BbIOMpaTh (GOpMy MpEACTaBICHUS MHPOPMALUA UM HWILIIOCTPUPOBATH
pellaeMble 3aJaud  CXeMamH, JuarpaMMaMH, WHOM Trpadukoil u HX
KOMOMHAIIMSIMHU;

OLIEHUBATh HAAEKHOCTh HMH(OpPMALMU IO KPUTEPHUSIM, MPEAJIOKEHHBIM
YUHUTENEM WIH CPOPMYITHPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHHKaTI/IBHbIe YHuBEpPCaJIbHbIC yqeﬁnble }IQﬁCTBHﬂ:

BOCIIPUHUMATH U (hOPMYTUPOBATH CY>KJICHUS B COOTBETCTBHH C YCIOBUSMU
U LEISIMU OOIIEeHHUs], SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, J1aBaTh MOSCHEHHS MO XOIy peIIeHUs
3a71a9, KOMMEHTHPOBATH MOJTYICHHBIN pe3yiIbTar;

B X0JIe 00CY>KJICHHSI 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOH TEMBI,
pOoOJIeMBI, PENIaeéMON 3a/1au, BBHICKA3bIBaTh UJCH, HAICICHHBIE Ha TIOMCK
pEIICHHs, COMOCTABIATh CBOM CYXICHUS C CYXICHUSMU JPYyTUX
YYaCTHUKOB JHajiora, OOHApYKHWBAaTh Pa3jIMuUe W CXOJCTBO IO3UIUH, B
KOPpeKTHOM opme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MPEACTABIATh  PE3yNbTaThl  PEUICHUS 3a/1a4H, IKCIIEPUMEHTA,
WCCJIeIOBaHUS, IPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh (hOpMAT BHICTYILIICHUS
C y4€TOM 3aj1a4 IPE3CHTAIMHA U OCOOCHHOCTEH ayIUTOPUU;

MMOHMMAaTh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHINBUTYJIbHON
paboThI MPU PEIICHUH YICOHBIX MAaTeMaTHICCKUX 3a1a9;

MPUHUMATh 11€Jh COBMECTHOM JAESITENbHOCTH, TUIAHUPOBATh OPTaHU3AIUIO
COBMECTHOH paloOThI, pachpeneisTh BUAB paboOT, JTOroBapUBaThCH,
o0Cy»XIaTh MPOIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUSI HECKOJIbKHUX
JIIOICH;

y4acTBOBaTh B TPyHmoBbIX ¢opmax paboTel (00CyX)aeHus, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U IPYTHE), BHIOJHATH CBOIO YaCcTh paOOTHI
U KOOPJWHHPOBATH CBOWU JEUCTBHS C JPYTUMH WICHAMH KOMAaHJIbI,
OIICHMBATh KAaueCTBO CBOErO BKJaJa B OOMUU TMPOIYKT MO KPUTEPHSM,
chOpMyITMPOBAHHBIM YYaCTHUKAMHU B3aMOICHCTBHSI.

PeryisiTuBHBIC YHUBEpCAJIbHbIE Y4eOHbIE 1eiiCTBUA

Camoopranusanus:

CaMOCTOSITETIbHO COCTaBJISITh IUIAH, aJITOPUTM pelICHUs 3aAaud (WM €ro
9acTh), BBIOMPATh CIIOCOO PEIICHHS C YYETOM HMEIOIIMXCS PECYpCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHpPOBaTh M KOPPEKTUPOBATH
BapUaHThI pelIeHUI ¢ y4ETOM HOBOM MH(OpMAIUK.

CﬂMOKOHTpOJIb, 3MOIII/IOHaJILHLIﬁ HHTEJJICKT.

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoliecca U pe3yJibrara
pELICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPU PEIICHUN 3a/1a4H,
BHOCHUTH KOPPEKTHUBBI B JESATEILHOCTh HAa OCHOBE HOBBIX OOCTOSATEINBCTB,
HalJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3yJIbTaTa JESITEILHOCTH MOCTABICHHON LIEJIU U
YCIOBUSIM, OOBSCHITh MPUYUHBI JOCTHXKCHUS WM HEIOCTIKCHUS 1IETH,
HAXOJIUTh OIMHUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI



K xoHmy oOydenuss B 7 KkJjacce OOyYaromMCS TOJIYYUT CIICIYIOIINE
MPEIMETHBIE PE3YJIBTATHI:

Pacnio3naBaTh M3ydeHHBIE TE€OMETpPUYECKHUE (UTYpPBI, ONPENEHsITh UX
B3aMHOE PAacCIlOJIOKCHHE, H300pakaTh TreoMeTpuyeckue (GUTYpHI, BBITOIHITH
YEepTEXKU MO YCIOBUIO 3adaud. M3mepsTh JHUHEHHBICE W YIJIOBBIE BEIWYHWHBI.
PemaTe 3a7aum Ha BEIYMCIIEHHUE JJIMH OTPE3KOB U BEJIUYMH YIJIOB.

Jlenate rpyOyl0 OLIEHKY JIMHEHMHBIX W YTIJIOBBIX BEJIMYMH MPEIMETOB B
peagbHOM JKM3HHM, Pa3MepOB IPUPOJHBIX O0BEKTOB. PazamyaTh pa3Mepbl 3THX
00BEKTOB T10 TOPSIAKY BETUYUHBI.

CTpouTh 4epTEkKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonmp30BaThCAd MNpHU3HAKAMU PABEHCTBA TPEYTOJIBHHUKOB, HCIOJIb30BaTh
MIPU3HAKHA U CBOMCTBA PaBHOOCIPEHHBIX TPEYTOJbHUKOB IPU PEIICHUN 3aa4.

[IpoBOUTE JOTHMYECKUE PACCYXKICHUS C MCIOJIBb30BAHUEM TI€OMETPHUUYECKHUX
TEOpEM.

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

OrnpenensTe napamuiebHOCTh IPSIMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh napajieIbHOCTh NPSIMBIX C MOMOIIBIO PaBEHCTBA
PACCTOSAHUI OT TOYEK OJHOM MPSIMOU A0 TOYEK APYTOU MPSAMOM.

Pemiats 3a1aun Ha KileTyaTol Oymare.

[IpoBOANTH BBIYHMCICHUS M HAXOJIUTh YHUCJIOBbIE W OYKBEHHBIC 3HAUYCHUS
YIJIOB B TEOMETPUUYECKHMX 3aJadyax C HCHOJIb30BAHUEM CYMMBbI  YIJIOB
TPEYTOJbHUKOB M MHOTOYT'OJIbBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IpHU
NEPECEUCHUN JBYX TNapajUIeIbHBIX NPSAMBIX CeKylled. Pemiate mpakTHyecKue
3a7]a4M Ha HAXOXKJICHUE YTJIOB.

Brnagete mNOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEACNSTh
OMCCEKTPHCY yIJIa U CePEIUHHBIN MEePIICHANKYIISP K OTPE3KY KaK Te€OMETPUICCKHE
MECTa TOYEK.

@opMynupoOBaTh OMPEAECICHUS OKPYKHOCTH W Kpyra, XOpIbl U JHAMETpa
OKPYHOCTH, ITOJIb30BaThCSI X CBOMCTBAMU. Y METh IPUMEHSATh 3TU CBOKWCTBA MIPU
pEIIEHUH 3aa4.

Brnagete MOHATHEM OMMCAHHON OKOJIO TPEYTroJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. Ilonbp3oBarhecs (pakTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCSI B OAHOM TOYKE, WU O TOM, YTO CEPEIAUHHBIC
NEPIECHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJHOM TOUYKE.

BrnaaeTes noHsATHEM KacaTelbHOM K OKPY>KHOCTH, MOJIb30BATHCA TEOPEMOU O
MEPIECHANKYJISIPHOCTH KacaTeJIbHOM U paauyca, MPOBEAEHHOIO K TOYKE KaCaHUSI.



[Tonbp30BaTHCS MPOCTEHIIMMH T'€OMETPUUYECKUMU HEPABEHCTBAMM, [IOHUMATh
UX NPAKTAYECKUN CMBICI.

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

K xoniy oOyuenus B 8 Kkjacce OOyYarOMIMICS TOMYYHT CIEAYIOIIHE
IPEAMETHBIE PE3YIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIbI UYETHIPEXYTOJIBHUKOB, WX DJIEMEHTHI,
M0JIb30BATHCS X CBOMCTBAMU IIPH PELIEHUU T'€OMETPUUECKUX 3a]au.

[IpuMeHATh CBOMCTBAa TOYKM IEPECEUYEHHUS] MEIHMAH TPEYroJIbHHKa (LIEHTpa
MAacc) B pEIlICHUH 3a/1ay.

Bnanets noHsiTUEM CpeqHEN JTUHUU TPEYroJbHUKA U Tpareluu, MPUMEHSTh
X CBOMCTBA INPH PEUIEHWH reoMeTpudeckux 3aaad. [lomp3oBaTeca TeopeMon
Qajieca 1 TEOPEMON O IPOMOPLIMOHAIBHBIX OTPE3KAX, IPUMEHATh UX IS PEILICHHUS
NPaKTUYECKUX 3a/1a4.

[IpumeHsATh NpU3HAKK MOA00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUYECKUX
3a/1a4.

[Tonp3oBaTecst Teopemoirt [ludaropa nmns pemieHUs TEOMETPUYECKUX H
npakTHueckux 3agad. CTpOUTh MATEMaTUYECKYH) MOJENb B MPAKTHUYECKUX
3a/1a4ax, CaMOCTOSATENbHO JeNaTh YEPTEK U HAXOAUTh COOTBETCTBYIOLIUE JUTUHBI.

Brmangerp DNOHATHMAMM CHHYyCa, KOCHMHYCAa M TaHIEHCAa OCTpPOro yria
IPSAMOYTOJIBHOTO TPEyrojbHUKA. 110630BaThCsl 3TUMH MOHATHIAMH ISl PELLICHUS
NPaKTUYECKUX 3a/1a4.

Breruucnare (pazauyHbIMU cIOCOOAMHM) TUIOIIA/Ib TPEYTOJbHUKA U TUIOLIAIN
MHOTOYTOJNBHBIX  (QUryp (mosib3ysich, TII€ HEOOXOAUMO, KAJIbKYJIATOPOM).
[IpuMeHSTh MOTyYEeHHbIE YMEHHUS B TPAKTHUECKUX 3a/1a4ax.

Brnanerb NOHATUSMHM BIHMCAHHOTO M UEHTPAJIbHOTO YIUIA, HCMOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, yriax Mexay XOopAaMH (CEKYIIMMH) U yIiie MEXIy
KacaTeIbHOM U XOPAOU NPH PEIICHUH F'€OMETPUYECKUX 3a1a4.

BraneTe MOHATHEM ONMCAHHOIO YETBHIPEXYIOJbHUKA, IPUMEHSATh CBOWCTBA
OMMCAHHOIO YETHIPEXYTOJIbHUKA MPU PEUICHUH 3a]a4.

[IpumeHsATh MOJlydeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MATEMAaTHYECKHE
MOJIENIN JUIS 3a/1a4 PeaIbHOM JKU3HU U MTPOBOJIUTH COOTBETCTBYIOLIUE BHIYMCIICHHUS
C TpPUMEHEHUEM MOJ00us U TPUTOHOMETPUHU (MOJIB3YsCh, A€ HEOOXOAUMO,
KaJIbKYJISITOPOM).

K xoHmy oOydenuss B 9 kJjacce oOydYaromMiiCs TOJIYYUT CIIEIYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMM OCTPBIX YIJIOB, HAaXOOUTh C UX
MOMOIIBIO PA3IMYHBIE AJEMEHTHI MPSMOYTOJIBHOTO TPEYTOJIbHUKA («pEIICHHE



IIPSAMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJIbKYJISATOPA) JJIMHBI
U YIJIBI JUIsl HETaOJIMYHBIX 3HAYEHUH.

[Tonb3oBaThcs popMysiaMH MPUBEIECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM JIJII HAXOXXJIEHHSI COOTHOIICHHM MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMM.

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCMHYCOB JUISl HAXOKJICHUS PA3JIMYHbIX
AJIEMEHTOB TPEYTOJbHUKA («PELIEHWE TPEYTrOJbHUKOBY»), MPUMEHATh HX MPHU
pELICHNH T€OMETPUUECKUX 3a/1a4.

Bnagers monsTHsMH  npeoOpa3oBaHHMs  MOAOOHMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJ00HBIX ¢uryp. [lonb3oBarbes cBOMCTBaMU 000U TPOU3BOIBHBIX
¢buryp, yMeTb BBIUMCIATH JJIUHBI W HAXOAWUTh YIJbl y NOAOOHBIX QUryp.
[IpuMeHsTh, CBOICTBA MOAOOMS B MPAKTUYECKUX 3ajadax. YMETb HPUBOAUTH
MPUMEPHI TTOI0OHBIX QUTYP B OKPYIKAIOIIIEM MHUPE.

ITonp30BaTECS TEOPEMAMU O MMPOU3BEICHUN OTPE3KOB XOPA, O MPOU3BEICHUH
OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

[lonb30BaThCA BEKTOpPAMH, NMOHMMATh HUX T'€OMETPUYECKUA U (PU3NYECKHIA
CMBICJI, TPUMEHSATh MX B pPEHICHUH T'eOMETPUUECKUX U (U3NYECKUX 3aj]ad.
IIpuMeEHATh CKAIIPHOE MPOU3BENCHUE BEKTOPOB ISl HAXO0XKACHUS JIIMH U YTJIOB.

[lonb30oBaThCs METOAOM KOOPJAMHAT HAa IUIOCKOCTH, INPUMEHSTh €ro B
PELICHUH T€OMETPUUECKUX U MPAKTUYECKUX 3a]1a4.

Branete NOHATHSMH NPABUIBHOIO MHOIOYTOJIBHHMKA, JIMHBI OKPY’KHOCTH,
JUIMHBI TyTH OKPYXXHOCTH M paJuaHHOW MEpPBI YIVIA, YMETh BBIYHCIATH IUIOIIAIb
Kpyra u ero yacteil. [[puMeHsTh MoJy4YeHHbIE YMEHMS B IPAKTUYECKUX 3a7adax.

Haxonute ocu (MM UEHTPbI) CUMMETpHHM (DUTYp, NPHUMEHSTh JBHIKECHHUS
IJIOCKOCTH B MPOCTEMIINX CITyYasix.

IIpuMeHATh NOJIydeHHBIE 3HAHUS HA NPAKTHKE — CTPOUTH MATEMATHYECKUE
MOJIeNIU JIIS 3a/1a4 peaibHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOLIUE BHIYMCIICHHUS
C NPUMEHEHHEM MOJ00HSI M TPUTOHOMETPUYECKUX (PYHKIUN (MOJB3YSACh, TE
HEO0OXO0IUMO, KATBKYJISATOPOM).



TEMATHUYECKOE INTAHUPOBAHUE
7 KJIIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
HanmeHoBaHMe pa3/e/ioB U TeM nudposbie
Ne i/t P KoHnTposbHbI IIpakTH4eckue (g )
NPorpamMmsl Bcero o0pa3oBaTe/bHbIE
e padoThbl padoThI
pecypchl
[Ipocreiine reomeTpuueckue GUrypsl 1
1 I/DI() cBoiicTtBa. M3me ef)Hne FGOMS; I/I}:II;CKI/IX 14 bubmmorexa LIOK
’ P p https://m.edsoo.ru/7f415¢e2¢
BEJINYUH
bubnuoreka [JOK
2 TpeyrosmeHuKH 22 2 https://m.edsoo.ru/7f415¢e2¢
3 [TapannenbHble psMbIE, CyMMa yTIJIOB 14 1 bu6mmoreka [IOK
TPEYTOJIbHUKA https://m.edsoo.ru/7f415¢e2e
4 OxkpyxHOCTh U KpyT. ['eomeTpuueckue 14 1 bu6muoteka [IOK
IIOCTPOECHUSA https://m.edsoo.ru/7f415e2e
. but6mmoreka [JOK
> Tosroperme, obobmenue 3xami 4 1 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 5 0




8 KUIACC

Konn4yectBo 4yacos JIEKTPOHHBIE
HaumeHnoBaHue pa3iesioB H TeM uuppoBbIe
Ne /it P Kourpoasbnsie | IIpakTuyeckn (mcbp )
NPOrpaMMBblI Bcero o0pa3oBaTe/bHbIC
padoThI e padoThI
pecypcsl
.. bu6mmoreka [{OK
1 4 12 2
CTRIPEXYTOILHIKH https://m.edsoo.ru/7f417¢18
Teopema daneca u reopema o
2 MIPOMOPLHUOHANIBHBIX OTpe3Kax, MOJ00HBIE 15 1 brbamorexa LHOK
poropH P > 1104 https://m.edsoo.ru/7f417e18
TPEYTOJIBHUKH
[Tnomans. Haxoxaenue miomanei
3 e TOJ?I)HI/IKOB " i[dHOFO FOJ‘?I-)IHI[I)IX ¢bur 14 2 bubmmorexa LIOK
pey Y yp: https://m.edsoo.ru/7f417¢18
[Tnomaau momoOHBIX Guryp
4 Teopema [Iudaropa u Havana 10 1 bub6nuoreka [IOK
TPUTOHOMETPHUU https://m.edsoo.ru/7f417e18
VYl B OKpyKHOCTU. Bricannsie u
5 ONMCAHHBIC YETHIPEXYTOJIbHUKHU. 13 1 bubnnorexa [HOK
KacarensHsle k okpyxHOocTH. Kacanue https://m.edsoo.ru/7f417¢e18
OKpYKHOCTEN
N but6mmoreka [JOK
6 Torroperme, obobmerme 3nammi 4 1 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 8 0




9 KUIIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
HaunMeHoBaHuHe pa3/iesioB U TeM uudposbie
Ne i/m P KonrpoJsbnsie | IIpakTnyeckue (ucpp :
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
| Tpuronomerpus. Teopembl KOCUHYCOB U 16 5 bubnuoreka LIOK
cruHYycOB. Penienue TpeyrojibHMKOB https://m.edsoo.ru/7f41al2c
) [IpeobpazoBanue nogobus. Merpuueckue 10 | bubmuorexa [IOK
COOTHOILIEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2¢c
bu6mmoreka [IOK
3 Bexropet 12 2 https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI HAa TUIOCKOCTH 9 1 bubmmorexa [JOK
P P https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTONBHUKHU. JlTHA
5 OKPY>KHOCTH U TUIOIIA/Ib KpyTa 8 bubmmorexa [JOK
by R Ilv pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue momanei
bubmuoreka [JOK
6 JIBHOKCHHS ILIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUS 7 5 bu6mmoreka [JOK
3HaHUH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 68 8 0




IHOYPOYHOE IINIAHUPOBAHUE

7 KIIACC
KoaunvecTBo yacos DJIeKTPOHHbIE
Ne Hdara undponbie
Tema ypoka KonTpoasubie | IlpakTuyecku
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI e padoThbl
pecypchl
) [Ipocreiinne reoMeTpruuecKkue | bubnuoreka LIOK
00BEKTHI https://m.edso0o.1u/8866b724
Bbu6morexa [JOK
2 MHOroyrojbpHHUK, JIOMaHas 1
Y https://m.edsoo.ru/8866cbba
3 CMexHbIE U BEePTUKAIBHBIE YTIIbI 1 bubmorexa HOK
p y https://m.eds00.ru/8866¢5¢c0
4 CMeXHBIC U BEPTHUKAJIbHBIC YTJIbI 1 bu6morexa TIOK
p y https://m.edsoo0.ru/8866c7be
5 CMexHbIE U BEpTUKAJIbHbBIC YIJIbI 1
6 CMexHbBIE U BEPTUKAIBHBIC YTIIbI 1
7 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
8 CMexHbIE U BEPTUKAJIBHBIE YIJIbI 1
N3Mepenue JIMHEHHBIX U YTIOBBIX
9 BEJIMYVH, BBIYUCIICHUE OTPE3KOB 1 1
YTJIOB
N3mepenune TMHEWHBIX U YTIIOBBIX
10 BEJINYMH, BEIYUCIEHUE OTPE3KOB U 1 bubmorexa HOK
’ p https://m.edso0.ru/8866c3ea
YIJIOB
11 N3mepenue JIMHEWHBIX U YIJIOBBIX 1

BCJIMYHMH, BBIYMCJICHHUC OTPC3KOB U




yTJIOB

N3mepenue JIMHEWHBIX U YTJIOBBIX

12 BEJINYMH, BEIYMCIEHUE OTPE3KOB U
YTIJIOB
[epumerp u mwiomans Guryp,
13 COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB
[lepumerp u mwiomans Guryp,
14 COCTABJICHHBIX U3
MPSIMOYTOJIbBHUKOB
IlonsiTHE O PaBHBIX TPEYTOJIBHUKAX
15 Y TIEPBUYHBIE MIPEICTABICHUS O bubmmorexa LIOK
P pelt https://m.edsoo0.ru/8866ce80
paBHBIX GUTYpax
16 Tpu npu3Haka paBeHCTBa bubnuorexa [IOK
TPEYTOJIbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npu3Haka paBeHCTBa bubnuorexa [JOK
TPEYTOJIBbHUKOB https://m.edsoo.ru/8866d34e
Tpu npusHaka paBeHCTBa bubnuoreka LIOK
18
TPEYTrOoJIbHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npusHaka paBeHCTBa
TPEYroJbHUKOB
20 Tpu npusHaka paBeHCTBa
TPEYroJIbHUKOB
)1 Tpu npu3zHaka paBeHCTBA bubmuorexa [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866e88e
2 [Ipu3Haku paBeHCTBa

IIPSAMOYTOJIBHBIX TPEYTOJIbHUKOB




[Tpu3naku paBeHCTBa

23 IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
CBoiicTBO MeUaHbI
24 MPSAMOYTOJIBHOTO TPEYTOJIbHUKA, bubmmorexa [JOK
. . https://m.edsoo.ru/8866e9%¢ec
MIPOBEIEHHON K TUIIOTEHY3€
CBoICTBO MeMaHbI
25 NIPSAMOYTOJIBHOTO TPEYTOJIbHUKA,
MIPOBEIEHHON K TUIIOTEHY3€
2% PaBHOOeipeHHbIE U bubnuorexa LIOK
PaBHOCTOPOHHUE TPEYTOJIbHUKU https://m.edsoo.ru/8866d6fa
7 IIpu3Haku u cBOMCTBA bubnuoreka [JOK
paBHOOEIPEHHOTO TPEYTOIbHUKA https://m.edso00.ru/8866d880
)3 [Ipu3sHaku u cBoiicTBa bubmuorexa [JOK
paBHOOEIPEHHOTO TPEYTOIbHUKA https://m.edso00.ru/8866d880
29 [IpusHaku u cBOMCTBA bubnmoreka [JOK
PaBHOOEAPEHHOTO TPEYTOIHHUKA https://m.edsoo.ru/8866e26¢
30 HepasencrBa B reometrpun
31 HepaseHctBa B reomerpuu. bubnuoreka LIOK
[IpomexxkyTouHnas arrectauus https://m.edsoo.ru/8866e3a2
32 HepasenctBa B reomerpuu
33 HepaBenctBa B reomerpun
34 [IpsiMOyTONBbHBIN TPEYTOJIIBHUK C bubnuoreka LIOK
yriiom B 30° https://m.eds00.ru/8866eb22
35 [IpsAMOYTONBHBIN TPEYTOJIBHUK C
yriom B 30°
16 KonrponbHas padora no teme bubnuoreka [JOK

"TpeyronbHUKH"

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




37

[TapamiensHbIe IPSIMBIC, UX
CBOMCTBa

bubmnoreka 1IOK
https://m.edsoo.ru/8866ef64

38

[Iareiit nocrynar EBkinuaa

39

Haxkpecr nexamue,
COOTBETCTBEHHEBIC U
OJIHOCTOPOHHHUE YTJIbI,
00pa3oBaHHbBIC MTPH TIEPECCUCHUN
MapauieabHbIX NPSIMbIX CEKyLIEH

Bbu6morexa [JOK
https://m.edso00.ru/8866f086

40

Haxkpecr nexariue,
COOTBCTCTBCHHBIC U
OOTHOCTOPOHHUC YTIJIbI,
o0Opa3oBaHHbIE MPU NIEPECEUEHUU
[apaJuICIbHBIX PSMBIX CEKYIIEH

41

Hakpecr nexaruue,
COOTBCTCTBCHHBIC U
OJJTHOCTOPOHHHE YTJIB,
00pa3oBaHHBIE MPH MTEPECEUCHUN
NapaJuIeIbHBIX MPSAMBIX CEKYILEH

42

Hakpecr nexaruue,
COOTBCTCTBCHHBIC U
OJTHOCTOPOHHHE YTJIBI,
00pa3oBaHHBIE MIPH MTEPECEUCHU U
napauIeIbHBIX MPSIMBIX CEKYIIeH

43

Hakpecr nexaruue,
COOTBETCTBEHHBIC
OZIHOCTOPOHHHE YTJIbI,
00pa3oBaHHbIE NPH MTEPECEUCHU U
napauleIbHBIX MPSIMBIX CEKYIIeH

bubmuoreka [JOK
https://m.edsoo.ru/8866f3b0




[Tpu3HaK mapauieTbHOCTH TPSIMBIX
4yepe3 paBEHCTBO PACCTOSHHMA OT

44
TOYEK OJTHOM INPSMOMU 10 BTOPOH
MpAMO
[Ipu3Hak napaieIbHOCTH MPSIMBIX
45 Yyepe3 paBeHCTBO PACCTOSHUM OT
TOYEK OJTHOM MPSIMOM 10 BTOPOH
MPSIMOU
46 CyMMa yIJIOB TPEYTOJIbHUKA bubmorexa LOK
y y pey https://m.eds0o0.ru/8866f630
47 CyMMa yTJIOB TPEYTroIbHUKA bubmmorexa TIOK
y y pey https://m.edsoo.ru/8866{8ba
48 Bremrnue yrinl TpeyrojibHUKaA bubmmorexa [IOK
y pey https://m.edsoo.ru/8866fas5e
49 Breminue yribl TpeyrojibHUKa
KoHnTtponbHas paboTta mo teme
50 "ITapanneapHble IPAMBIE, CYMMa bubmmorexa TIOK
p P W y https://m.edso0.ru/8866fe6e
YIJIOB TPEYTrOJIbHUKA
bu6mmoreka [JOK
51 OKpY’>KHOCTb, XOP/bl U TUAMETP, UX http
cBoHCTBA s://m.eds00.1ru/88670800
52 KacarenpHasg K OKpy>KHOCTH buGnnorexa [IOK
Py https://m.edso00.ru/88670e9a
53 OKpy»XHOCTb, BIHICAaHHAS B yTOJI
54 OKpy’KHOCTb, BIIUCAHHAS B YTOJl
55 ITonsarue o I'MT, npumenenue B bubnuorexa [JOK
3aJ1a4ax https://m.edsoo.ru/8867013¢
56 [Tousitue o 'MT, npumenenue B bubnuorexa [JOK




3agadax

http

s://m.eds00.1u/88670508
buccekrpuca u cepeIMHHBIN
57 NEPIEHAUKYIISP KaK
TreOMETPUUYECKNE MECTA TOUEK
53 OKpY’>KHOCTb, ONMCaHHAsI OKOJIO bubnuoreka [IOK
TpeyrojabHuKa https://m.edsoo0.ru/88670a62
59 OKpy»XHOCTb, OITUCAHHASL OKOJIO
TPEYroJIbHUKA
60 OKpyXHOCTb, BIIHICAaHHAs B bubnuorexa [IOK
TPEYrOJIbHUK https://m.edsoo0.ru/8867103¢
61 OKpy>KHOCTb, BIIUCAHHAS B
TPEYTOJIbHUK
. bu6mmoreka [JOK
[Ipocreiimne 3axaun Ha
62 hitp
floctpoetme s://m.eds00.1u/88671188
63 [Ipocreitmme 3axaun Ha bu6mmoreka [IOK
IIOCTPOEHUE https://m.eds00.ru/886712d2
KonTponbhas pabota no teme bubnuoreka LIOK
64 "OKpY>KHOCTB U KPYT. http
I'eomerprueckue noctpoeHus" s://m.eds00.1u/88671462
[ToBTOpeHue u 0600IIeHNE 3HAHUI
65 OCHOBHBIX ITOHSITHI U METOJIOB bubmmorexa [JOK
8 https://m.eds00.ru/386715b6
Kypca 7 Kiiacca
66 IIpomexxyTouHas arrecranus bubnuorexa LIOK
UTOTOBasi KOHTPOJIbHAsA paboTa https://m.edsoo.ru/886716ec
67 [ToBTOpEeHME M 0000IIIEHNE 3HAHMI

OCHOBHBIX IIOHSTHI U METOHOB




Kypca 7 kiacca

68

[ToBTOpeHue 1 0000IIEHNE 3HAHMI
OCHOBHBIX IIOHATHI U MCTOOOB
Kypca 7 Kiacca

bub6mnoreka IIOK
https://m.edsoo.ru/886719bc

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOTPAMME

68




8 KUIACC

Kosaun4yectBo 4yacos DJIEeKTPOHHBIE
Ne Hara undposbie
Tema ypoka Kounrpouasbnsie | IlpakTnuecku
n/n Bcero u3y4deHusi | oOpa3oBaTeJbHbIC
padoThI e padoThbI
pecypcsbl
) [Tapannenorpamm, ero npu3Haku u 1 bubmuoreka LIOK
CBOIICTBA https://m.edsoo.ru/88671af2
5 ITapamtenorpamm, €ero Npu3HaKu U 1 bubmuorexa [IOK
CBOMCTBA https://m.edsoo.ru/88671cal
3 [Tapannenorpamm, ero Mpu3HaKku 1 1 bubnuoreka [JOK
CBOMCTBA https://m.edso0o.ru/88671cal
YacTtHble ciyyau nmapaiesorpaMMoB
4 (IpAAMOYTOJILHUK, pOMO, KBa/IpaT), UX 1 bubnmorexa [JOK
pAMOY N POMO, KBajpat), https://m.edsoo.ru/88671dea
MPU3HAKU U CBOWCTBA
YacTtHele ciyyau nmapauiesorpaMMoB
5 (IPSIMOYTOJIBHHK, POMO, KBaJpaT), UX 1 bubmmorexa [TOK
pAMOY D POMO; pat), https://m.edso00.ru/88671120
MPU3HAKU U CBOWCTBA
YacTtHble ciyyan napasuieaorpaMMoB
6 (IPsIMOYTOJIBHUK, POMO, KBaJpaT), UX 1 bubmmorexa LIOK
pAMOY <, POMD, KBa/pat), https://m.eds00.ru/8867209¢
IIPU3HAKU U CBOWCTBA
Bbu6morexa [JOK
7 Tpaneuus 1 http
s://m.eds00.1u/88672358
PaBHOOOKAs 1 IPSIMOYTOJIbHAS
8 anenuy. BxonHas 1 1 bubmorexa [OK
TPaneLH. g https://m.eds00.1u/8867252¢
JTUarHocThyeckas paboTa.
9 PaBHOOOKas 1 IPIMOYTOTHHAS 1 bubmuorexa [JOK




Tpaneuuu

http
s://m.eds00.1ru/88672858

10

MCTOI[ YABOCHUA MCIHAHBI

bu6mmoreka [JOK
https://m.edsoo.ru/88672b14

11

IleHTpanbsHas cuMMeTpus

Bbu6moreka [JOK
https://m.edsoo.ru/88672b14

12

KonTponbHas paboTa no teme
"YeTbIpEXYroJbHUKN"

Bbu6morexa [JOK
https://m.edso00.ru/88672¢9a

13

Teopema daneca u Teopema o
MMPOMOPIUOHAJIBHBIX OTPE3KaX

bu6mmoreka [IOK
https://m.edsoo.ru/8867337a

14

CpenHsist TMHUS TPEyroJIbHUKA

bubmuoreka [JOK
https://m.edsoo.ru/88672e0c

15

CpenHsist TMHUS TPEYTOJIbHUKA

bu6mmoreka [JOK
https://m.edsoo.ru/88672138

16

Tpanemus, e€ cpemHss TUHUS

Bbu6morexa [JOK

http
s://m.eds00.1u/88672358

17

Tpanenus, e€ cpeHss IUHUA

bu6mmoreka [JOK

http
s://m.eds00.1u/88673064

18

[TponopiinoHanbHbIE OTPE3KU

bu6mmoreka [JOK

http
s://m.eds00.ru/88673794

19

[TponopiimoHanbHbBIE OTPE3KU

bu6mmoreka [JOK

htp
s://m.eds00.1u/88673794

20

L[eHTp MacC B TPCYIr'OJIbHHUKC

bu6mmoreka [IOK
https://m.edsoo.ru/886738fc

21

[Tono6HbIE TPEYTOIBHUKH

bu6mmoreka [IOK




https://m.edsoo.ru/88673a78

2 Tpu npusHaka nonoodus bubnuorexa [JOK
TPEYTOJNBbHUKOB https://m.edsoo.ru/88673bae
7 Tpu npusHaka nonodus bubnuoreka LIOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/88673d52
24 Tpu npuzHaka nogoous bubnuoreka LIOK
TPEYTOJIbHUKOB https://m.edsoo.ru/8867400¢
’5 Tpu npuzHaka nogoous
TPEYroJbHUKOB
26 [Tpumenenue nogo6ust pU peLIeHUN
IIPAKTUYECKUX 3a7a4
7 Kontponbhas pabota no teme bubnmoreka [JOK
"Ilono6HbIE TPEYTONBHUKN" https://m.edsoo.ru/8867445a
73 CBolicTBa miomaaeh Bbu6moreka [JOK
FeOMETPUUECKUX PUTYD https://m.edsoo.ru/886745fe
o bubmnoreka IJOK
79 OpPMYJIBI ISl IIJIOLIAAN http
TPEYTOIILHIKA, HapaliieiorpaMma s://m.eds00.1u/88674860
30 DopMyIIbl Ui IUIOMIAAN bubnuorexa [IOK
TPEYroJbHUKA, apajuieorpaMma https://m.edsoo.ru/88674a22
DopMyIIsl IS IUIOMAH
31 eprngBHI/IKa napajuiesorpaMmma bubamorexa [OK
TPey > 18P P ' https://m.edsoo.ru/88674a22
[TpomexyTouHas aTTecTalus
bubmnoreka IJOK
1 dopMyIibl Ui IUIOIAAH http
TPEYTOIILHIKA, HapaliieiorpaMma s://m.edso0.1u/88675288
1 @opMyIIbl ISl IIIOMIAAN bubnuoreka LIOK

TPCYroJIbHUKA, ITapajluiejiorpamMmma

https://m.edso0.ru/8867542¢




14 Brruncnenue miomanei ClokHbIX bub6mmoreka [JOK
buryp https://m.eds00.ru/88674¢78
35 [Tnomanu ¢uryp Ha KiieT4aTon bubnuorexa [JOK
Oymare https://m.eds00.ru/8867473¢
36 [Tnomanu nonoOHbIX puryp
37 [Tnomaau monoOHBIX GUryp
bubmuoreka [{OK
3ajaun ¢ TPaKTUYECKUM
38 http
CONCPIRATHEM s://m.eds00.1u/88675558
bu6mmoreka [IOK
3agauyu ¢ NPaKTUYECKUM
39 http
CONCPIRATHEM s://m.eds00.1ru/88675684
40 Pentenue 3a7a4 ¢ moOMOINIBI0 METO/IA bu6mmoreka [IOK
BCIIOMOTaTeIbHON ILIOIIAIN https://m.edsoo.ru/88674190
41 KonTponbhas pabota no teme bubmuotexa [JOK
"ITnomans" https://m.edsoo.ru/8867579¢
47 Teopema [Tudaropa u e€ E;I(SHHOTeKa HOK
atp
HPHMCHCHHC s://m.eds00.1u/88675918
43 Teopema ITudaropa u e€ ftlf@mmem HOK
aup
HpHMEHEHHE s://m.eds00.1u/88675918
44 Teopema [Tudaropa u eé bubnuorexa [IOK
MIPUMEHEHUE https://m.edsoo.ru/88675abc
45 Teopema ITudaropa u e€
MpUMEHEHNE
46 Teopema ITudaropa u e€

IIPUMEHEHUE




OnpeneneHue TPUTOHOMETPUICCKUX
(GyHKIHUA OCTPOTO yriia

bu6mmoreka [IOK

47 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
pAMOY pey ’ https://m.eds00.ru/88675d32
TPUTOHOMETPUYECKUE COOTHOLIECHUS
B [IPSIMOYTOJIbHOM TPEYTOJIbHUKE
43 OCHOBHOE TPUTOHOMETPUUYECKOE bubnmoreka [JOK
TOXKIECTBO https://m.edso0o.ru/8867544
49 OCHOBHOE TPUTOHOMETPUUYECKOE
TOKJIECTBO
50 OCHOBHOE TPUTOHOMETPUUYECKOE
TOKJECTBO
KonTponbhas pabota no Teme BuG 110K
nonroreka
51 "Teopema IIudaropa n Hayana
| https://m.edsoo.ru/8a1407e8
TPUTOHOMETPUHU
5 Bnucannbie v LIeHTpabHbIE YTJIbI, bubmuorexa [JOK
YIOJI MEXy KacaTelIbHON U XOpAoU https://m.edsoo.ru/8a1415b2
53 BnucanHble 1 IEHTpaIbHBIE YTJIbI, bubnmoreka [JOK
YIoJl MEKTy KacaTeIbHOM U XOpJI0H https://m.edsoo.ru/8a141940
54 Brnucannble U IeHTpaIbHBIE YTIIbI, bubmmorexa [IOK
YIoJl MEKTy KacaTeIbHOW U XOpJI0H https://m.edsoo.ru/8al41b34
55 Vsl MEeXIy XOpJaMHU U CEKYLIUMU
56 VYTIbl MEXIY XOpIaMHU U CEKYIIUMU
BnucanHnble 1 onucaHHbIe BuG 110K
" nonroTexa
57 YETBIPEXYTOIBHUKH, UX MPU3HAKU U
. https://m.edso00.1ru/8a140f86
CBONCTBa
Bnucannble n onucaHHbIe BuG OK
. nonmoTexa
58 YEeTBIPEXYTOJIbHUKH, UX NPU3HAKH U 1

CBOMCTBA

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




Bnucannbie U OnMCaHHBIC

59 YETBIPEXYTOIBHUKH, UX PU3HAKU U bubmorexa [OK
. pexy ’ P https://m.edsoo.ru/8al416d4
CBOMCTBA
[IprMeHeHre CBOMCTB BIMCAHHBIX U
60 OTIMCAHHBIX YETHIPEXYTOJIBHUKOB TIPH
pELICHUH T€OMETPUUECKUX 3a/1a4
IIpuMeHeHne CBOWCTB BIMCAHHBIX U
61 OIMCAHHBIX YETBIPEXYTOJBHUKOB IIPH
PEIICHUH T€OMETPUYECKUX 3a71a4
2 BzaumHoe pacronoxxeHue aByx bubnnoreka [JOK
OKPYKHOCTEH, 00III1e KacaTeIbHbIE https://m.edsoo.ru/8al410a8
63 Kacanue okpyxHocTteit bubmmorexa [JOK
Py https://m.edsoo.ru/8a1410a8
KonrtponbHas padora no reme "Yrisl
64 B OKPYXHOCTH. BriucanHble U bubmorexa HOK
Py ' ., https://m.edsoo.ru/8al141c88
OMNMCaHHBIE YETHIPEXYTOJIbHUKU
IToBTOpEHNE OCHOBHBIX MOHATUHN U
65 METO/IOB KYpCOB 7 U 8 KJIacCOB bubmmorexa [JOK
7108 KYP . ’ https://m.edsoo.ru/8al41ddc
0000111eHIEe 3HAHUIA
IToBTOpEHKME OCHOBHBIX MOHITUHI U
66 METOHO0B KypcoB 7 U 8 KJIACCOB bubmmorexa TIOK
yp . ’ https://m.edsoo.ru/8al41efe
000011IeH1Ee 3HAHUIA
67 [IpomexxyTouHas aTTecTanus bubnuorexa [JOK
WUTOTOBAasi KOHTPOJIbHAs paboTa https://m.edsoo.ru/8a142368
[ToBTOpEHVE OCHOBHBIX MMOHATHHA U
bu6mmoreka [JOK
68 METOJ/IOB KypCOB 7 M 8 KJIacCOB,

000011IeH1E 3HAHUHA

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




OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

68




9 KUIIACC

Kosan4yectBo 4yacos DJICKTPOHHBIE
JlaTa
Ne undgposbie
Tema ypoka Kontpoabubie | IlpakTtuyeckue | H3Yy4Y€HH
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI !
pecypchl
| OrnpezenieHre TPUTOHOMETPUUECKUX | bubnmoreka [JOK
(GyHkuuit yrioos ot 0° no 180° https://m.edsoo.ru/8a1424bc
2 DopMyIIbl IPUBEICHUS 1
3 Teopema KOCHHYCOB 1 bubmmorexa [IOK
p y https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1
5 Teopema KOCUHYCOB 1 bubmmorexa [IOK
P y https://m.edsoo.ru/8al42d5e
bu6mmoreka [JOK
6 T 1
copemMa cHiycos https://m.edsoo.ru/8al42e8a
7 Teopema cuHyCcOB 1
2 Teopema cunycoB. Bxonnas 1 1
JarHoctuyeckas padora.
9 HaxoxaeHnue mivH CTOpOH U | bubnuoreka [JOK
BEJIMYUH YTJIOB TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
bu6mmoreka [JOK
1 P 1
0 CUICHHIE TPEYTOILHUKOB https://m.edsoo.ru/8al42ac0
11 Pemenune TpeyroibHUKOB 1 bubmmorexa [JOK
pey https://m.edsoo.ru/8al42ac0
12 Pemenune TpeyroibHUKOB 1 bubmmorexa [IOK
pey https://m.edsoo.ru/8al42ac0
13 Pelienne TpeyrosbHIUKOB 1 bubnuorexa LIOK




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

[IpakTrueckoe MpUMEHEHNE TEOPEM

bu6mmoreka [JOK

14 CHUHYCOB M KOCHHYCOB https://m.edsoo.ru/8al142c3c
15 [IpakTrueckoe MpUMEHEHNE TEOPEM
CHUHYCOB M KOCHHYCOB
Konrtponsnas pabora o Teme bubnuorexa [IOK
16
"Pemenue TpeyroibHUKOB" https://m.edsoo.ru/8a14392a
Bbu6mmoreka [JOK
17 [Tonsarue o npeoOpazoBaHUM OO0 hits://m.edsoo ru/Sal 43ab0
13 COOTBETCTBEHHBIC DJIEMEHTHI bubmuoreka [{OK
NnoJOOHBIX HUTyp https://m.edsoo.ru/8al43de4
19 CoOOTBETCTBEHHBIE PJIEMEHTHI
NOJOOHBIX HUTYp
Teopema o pou3BeICHUN OTPE3KOB
20 XOpJI, TEOpEMa O MPOU3BEIACHUU bubnuoreka [IOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJipaTe KacaTeabHOU
Teopema o pon3BeIeHUN OTPE3KOB
)1 XOpJ1, TeOpeMa O MPOU3BEACHUN bubnuorexa [JOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJlpaTe KacaTeabHOU
Teopema o pou3BeIEHUN OTPE3KOB
2 XOpA, TEOpEMA O MPOU3BEACHUUN bubnnorexa [IOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8al442da
KBaJpaTe KacaTeJIbHOU
7 [IpumeneHnue TeopeM B peLICHUH bubmmorexa [IOK
reOMETPUYECKUX 3a7a4 https://m.edsoo.ru/8a143106
24 [IpumeneHnue TeopeM B peLICHUH bubnnorexa [JOK




TCOMCTPHUUCCKUX 3a1a4

https://m.edsoo.ru/8al1443fc

[IpumMeHeHne TeopeM B peleHNN

bu6mmoreka [JOK

25
T€OMETPHUUECKHX 3a]1a4 https://m.edsoo.ru/8a144578
Konrtponsnas pabora o Teme
2% "IIpeoOpa3oBanue mo1o0us. bubnuoreka LIOK
Metpuueckre COOTHOUIEHHUS B https://m.edsoo.ru/8al447a8
OKpY>KHOCTH"
OrnpezenieHre BEKTOPOB.
27 d)I/II:«:)I/IquKHﬁ u reOMIe)T WYECKUI bubmoreia HOK
p https://m.edsoo.ru/8a144960
CMBICJI BEKTOPOB
73 CnoxeHue ¥ BBIUUTAHUE BEKTOPOB, bubmuorexa [JOK
YMHOXXEHHUE BEKTOPA HA YUCIIO https://m.edsoo.ru/8al44a8c
79 CiioxeHue ¥ BBIUUTaHHE BEKTOPOB, bubmuorexa [JOK
YMHOXXEHHUE BEKTOPA HA YUCIIO https://m.edsoo.ru/8a144d52
30 Cl10’)keHHe ¥ BBIYMTAHUE BEKTOPOB,
YMHO)XCHHE BEKTOpa Ha YUCIIO
PasnosxeHnune BekTopa 1o 1ByM
31 HEKOJUTMHEAPHBIM BEKTOPaM.
[IpomexyTouHas aTTecTarus
bu6mmoreka [JOK
32 Koopaunatsl BekTopa
P p https://m.edsoo.ru/8al44fbe
CkanspHoe MpOHu3BEICHUES BEKTOPOB,
33 ero I EIMCHGII;I/IG TS HaXO)KI[eHI/IIZI bubmmorexa [IOK
p https://m.edsoo.ru/8a14539¢
JUTMH U YTJIOB
CxanspHoe Mpou3BeICHUE BEKTOPOB,
34 ero 1m EIMCHGEI/IG T HAX 0K, eHI/II:I bubmmorexa [IOK
p a A https://m.edsoo.ru/8a14550¢
JUTMH U YTJIOB
35 Permienue 3agad ¢ moMoIib0 bu6mmoreka [JOK




BEKTOPOB https://m.edsoo.ru/8al44c3a
16 Pemenue 3aga4 ¢ ITOMOIIBIO bu6mmoreka [JOK
BEKTOPOB https://m.edsoo.ru/8a1458c4
37 [IpuMeHeHre BEKTOPOB JJ1s1 pEILICHUS
3a1a4 pU3UKU
13 KonTponbHas pabota mo teme bubmuoteka [JOK
"Bekrops!" https://m.edsoo.ru/8a145b08
19 JlexapTOBBI KOOPAMHATHI TOUYEK Ha
MJIOCKOCTH
bu6mmoreka [IOK
40 YpaBHeHue npsmMoit
p p https://m.edsoo.ru/8al145c48
41 YpaBHeHHE IPAMON
bu6mmoreka [JOK
42 YpaBHEHHE OKPYKHOCTH
P Py https://m.edsoo.ru/8a14635a
43 KoopanHatel Touek nepeceyeHus bubnuoteka [OK
OKPYKHOCTH U TIPSAMOI https://m.edsoo.ru/8a146620
Meroa KOOpAUHAT NPU PELICHUN
44 reOMETPUYECKHUX 3aj1ay,
MPaKTUYECKHUX 3a/1a4
Meroa KOOpAUHAT IPU PELICHUU
45 r€OMETPUYECKHX 3a/1a4,
MPaKTUYECKUX 3a/1a4
Mertoa koopAUHAT NpU PELICHUN
46 r€OMETPUYECKHX 3a/1a4,
MPaKTUYECKHUX 3a/1a4
KonTponbnas pabota mo teme
" bubmuoreka [{OK
47 JlexapToBbI KOOPAMHATHI HA

miockoctu"

https://m.edsoo.ru/8al46e0e




HpaBI/IHLHBIC MHOTI'OYT'OJIbHUKH,

bubmnoreka 1IOK

48
BBIUHCJICHHE UX DJIEMEHTOB https://m.edsoo.ru/8al46fda
bubmnoreka IIOK
49 Y )
Meno . JLuHa OKpYKHOCTH https://m.edsoo.ru/8a1472¢8
bu6mmoreka [IOK
>0 Hucno m. Jlnuna oKkpy>KHOCTH https://m.edsoo.ru/8al4714c
51 JmuHa 1yTu OKpY>KHOCTH
bu6mmoreka [JOK
>2 Panuannas mepa yria https://m.edsoo.ru/8al14714c
53 IImomans kpyra, cekTopa, CErMeHTa bubmmorexa TIOK
[Haib kpyra, pa, https://m.edsoo.ru/8a147426
54 IImomane kpyra, cekTopa, CEerMEHTa bubnmorexa [IOK
tHany Kkpyra, pa, https://m.edsoo.ru/8a147750
55 ITmomane kpyra, cekTopa, CEerMEHTa bubnnorexa [IOK
tHaib Kpyra, pa, https://m.edsoo.ru/8a147750
56 ITongaTne o IBMKEHUH IIJIOCKOCTH buGnnorexa [IOK
& https://m.edsoo.ru/8a147c82
57 [MTapamiensHbII HEpeHOC, IOBOPOT bubmmorexa LHOK
P P ’ P https://m.edsoo.ru/8a147f16
58 [TapayuienbHBIN IEpEHOC, IIOBOPOT bubmmorexa LOK
p p ’ p https://m.edsoo.ru/8a147f16
59 [TapannensHbIN IEpEHOC, TOBOPOT
60 [TapannenbHblil nepeHoc, TOBOPOT
[Ipumenenue qBUKEHUN TPU bubnuorexa [IOK
61
peleHuu 3a1a4y https://m.edsoo.ru/8a1480e2
KonrtponsHast pabora o Temam
62 "IIpaBHIIbBHBIE MHOTOYTOJIBHUKH.

OxkpyxHOCTb. [[Br>KEeHHUS TITOCKOCTH"




63

[ToBTOpEeHME, 0000IICHUE,
cuctemaTusanus 3HaHuil. Mamepenue
T€OMETPUUYECKUX BEIIMYMH.
TpeyroabHuKH

bu6mmoreka [IOK
https://m.edsoo.ru/8a148524

64

[ToBTOpenue, o6obmIEeHNE,
cHUCTeEMaTH3aIMs 3HAHWM.
[TapaenpHble U IEPIIEHANKYIISIPHBIE
psSIMBIE

Bbu6mmorexa [JOK
https://m.edso00.ru/8a148650

65

[ToBTOpeHme, 0600IICHNE,
CUCTEeMAaTH3aINsI 3HAaHUH.
OKpY>KHOCTb U KPYT.
['eomeTpuueckue mocTpoeHus. YTIIbI
B OKPY’>KHOCTHU

66

[ToBTOpenue, o6obmIEeHKE,
cucTeMaru3aIus 3HaHui. Brimcannbele
Y OTIMCAaHHBIE OKPY>KHOCTH
MHOTOYTOJIbHUKOB

67

[IpomexxyTouHas arrectauus
UTOrOBasi KOHTPOJIbHAS paboTa

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

68

[ToBTOpenue, 06001IEHNE,
cHUCTeEMaTH3alMs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMBbBI

7 KITIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOCHNSI OCHOBHOM
NpoOBEPAEMOro .
00pa3oBaTeILHON NPOrpPaMMbl OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJbTarTa
6 I'eomeTpus
Pacnio3HaBaTh M3y4€HHbIE T€OMETpUYECKUE (UTYpPBI, ONPEAENATh HUX
B3aMMHOE€ PpAaCIOJI0XKEHHEe, H300pakaTb TIeOMETpUYECKHe (UrypHl,
6.1 BBITNIOJHATh YEPTEXKU 10 YCIOBUIO 3anadyd. M3MmepsTh JMHEHHbIE U
YTJIOBBIE BETMYMHBI. Periats 3aauu Ha BHIYHMCIICHUE JJIUH OTPE3KOB U
BEJIMYMH YTJIOB
Jenatb rpyOyro OLIEHKY JMHEHHBIX M YTJIOBBIX BEJIUYMH MPEIMETOB B
6.2 peasibHOM KHU3HU, pa3MEpOB NPUPOJHBIX O0OBEKTOB. Paznnuath
pasMephl ITUX 0OBEKTOB 110 MOPSAIKY BETUUUHBI
6.3 Ctpouth 4epTeKH K F€OMETPUUECKUM 3a/1a4am
ITonp30BaTbesl MpU3HAKAMU PABEHCTBA TPEYIOJbHUKOB, HCIIOIb30BATh
6.4 MPU3HAKU U CBOICTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PELIEHUN
3aja4
65 IIpoBoaMTH  JIOTMYECKHE  pPACCY)KIEHUS  C  HUCIOJIb30BAaHUEM
' TEOMETPUUECKUX TEOPEM
[Tonb30BaTbCs pU3HaKaMu paBeHCTBa IPSIMOYTOJIBHBIX
6.6 TPEYroJbHUKOB, CBOMCTBOM MEIMaHbI, NPOBEAEHHONM K TMIIOTEHY3€
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUU T€OMETPUUYECKUX 3a/1a4
OnpenensaTh NapauieIbHOCTh MPSMBIX C MOMOILIBIO YIJIOB, KOTOpBIE
6.7 oOpa3zyeT ¢ HUMHU cekymasd. OnpenensTs NapajleabHOCTh MPSIMBIX C
' IIOMOILBIO PAaBEHCTBA PACCTOSHHUM OT TOYEK OJHOM IPSIMOHM 1O TOYEK
JPyTOr NpSAMOi
6.8 Pemate 3a1aun Ha kieT4yaToi Oymare
6.9 [TpoBOAUTH BBIYUCIEHHS W HAXOAWTh YHUCIOBbIE U OyKBEHHbBIE

SHAYCHHA VYIJIOB B TCOMCTPHYCCKHUX 3aAadaxX C HMCIOJb30BAHUCM




CYMMBI YIJIOB TPEYTIOJIBHHKOB M MHOTOYT'OJBHUKOB, CBOMCTB YTJIOB,
00pa30oBaHHBIX IPU [EPECEUYECHUU JIBYX MapAJUICIbHBIX MPSIMBIX

cekymiel. PemaTs nmpakTHYecKre 3a/1aui Ha HaXOXKJIECHUE YTII0B

BrnaneTs IIOHATHUEM reoOMCTPpHUICCKOI O MCCTa TOYCK. VYMmeTn

6.10 omnpeneNniaTh OUCCEKTPUCY yIia M CEepeAMHHBIA MEPIeHAMKYISIp K
OTpE3KY KaK reOMETPUUECKHE MeCTa TOUEeK
@opMyIMpOBaTh OMNPENENICHUsS OKPYKHOCTH M Kpyra, XOpIbl U
6.11 JUaMeTpa OKpPYXXHOCTH, TIOJb30BAThCSl HMX CBOWCTBAMH. YMETh
MPUMEHSTH 3TH CBOMCTBA MPH PEIICHUHU 3a/1a4
Bnagers moHATHEM ONMUCAaHHOW OKOJO TPEYroJibHUKAa OKPY>KHOCTH,
yMeThb HaxomuTh €€ 1eHtp. [lomp3oBathest (pakTamMu O TOM, HYTO
6.12 OMCCEKTPUCHI YTIIOB TPEYTOJIbHUKA TIEPECEKAIOTCS B OAHOM TOUKE, U O
TOM, YTO CEpeIWHHBbIC MEePHNEHANKYISPHl K CTOPOHAM TpPEyTOJIbHUKA
MIEPECEKAIOTCS B OJTHOM TOUYKE
Bnagerp mnoHATHEM KacaTeabHOW K OKPYXKHOCTH, TOJIb30BaThCS
6.13 TEOpEMO O TEPHEHIUKYJSIPHOCTH KacaTelbHOM MW pajuyca,
MPOBEIEHHOI0 K TOYKE KaCaHUs
6.14 [Tonp30BaTbCs NPOCTEMIIMMU T€OMETPUUYECKUMH HEPABEHCTBaMH,
' MOHUMATh UX MPAKTUYECKUI CMBICI
615 [IpoBOAUTH OCHOBHBIE TI'€OMETPHUECKHE IOCTPOCHHUS] C IOMOIIbIO
' LUPKYJIS U JINHEUKU
8 KNIACC
Kon .
IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI OCBOEHNSI OCHOBHOI
NpoBepPSIEeMOro .
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOT'O 00111ero0 00pa30BaHUA
pe3yJabTara
6 ['eomeTpus
6.1 Pacrio3naBaTh OCHOBHBIE BU[BI YETHIPEXYTOJNBHUKOB, UX AJIEMEHTHI,
' I10JIb30BaThCSl UX CBOMCTBAMU IPU PELIEHUH F€OMETPUUECKUX 3a7a4
6.2 [IpuMeHsATh CBOWMCTBA TOYKH TEPECEUCHUS MEIUAH TPEyTroJIbHUKA
' (LeHTpa Macc) B pEIICHUH 3aa4
6.3 Bnagers mnoHsATHEM cpeiHEW IMHUU TPEYrojJbHUKAa U Tpareium,

IIPUMEHATh HMX CBOWCTBA IIpU PELICHMM T'E€OMETPUYECKMX 3aJ]ad.




[Tonb3oBatbes Teopemoint daneca U TeOpeMOl O MPOMOPIIMOHATBHBIX

OTpPE3Kax, MIPUMCHATH UX IJIA PCIICHUSA NPAKTUICCKUX 3a/1av

6.4

[IpuMeHsTh TNpU3HAKM TMOAOOUS TPEYTOJIbHUKOB B  PELIEHUH

reOMCTPHUUICCKUX 3a/1av

6.5

[Tonb3oBatbes Teopemoit [Iudaropa mig pemieHrs reoOMeTpHUECKUX 1
npakThuyeckux 3amad. CTpouTh MaTEMaTUYeCKyl0 MOJENIb B
MPAKTUYECKUX 3a/ladaX, CaMOCTOSITENIbHO JeNlaTh YepTEX U HAXOIUTh

COOTBCTCTBYHOIINEC NJINHBI

6.6

Biagers NOHATHAMU CHHYCAa, KOCHHYCa M TaHI€HCa OCTpPOro yIya
MIPSIMOYTOJIBHOTO TPEYroJIbHUKA. 1l0JIb30BaThCA ITHUMHU TMOHATHIMHU

AJId pCHICHUS IMTPAKTUYCCKUX 3a1aY

6.7

Bbruucnate (pa3inyHbIMM CHOCO0aMM) IUIOLIA/b TPEYrOJbHUKA U
IUIOIIAId MHOTOYTOJbHBIX Quryp (Moab3ysich, A€ HEOOX0IUMO,
KaJbKyJIsATOpOM). IIpuMeHSATh MmoydyeHHbIe YMEHHUS B MPAKTUYECKUX

3agadax

6.8

BitageTs NOHATUSAMH BIMCAHHOTO U LIEHTPAJIBHOTO YTJjla, UCIOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX YIJIaX, yIriax MEXIy XOpAaMH (CEeKyLIMMH) U
yrile MEXIy KacaTelIbHOW M XOPJIOH IPHU PEUICHUU T'€OMETPUYECKUX

3a1a4

6.9

BnaneTre mOHATHEM ONMCAHHOTO LIeThIpéXerJ'IbHI/IKa, IMPUMCHATDH

CBOMCTBA OIMCAHHOI'O YETHIPEXYTOJILHUKA IIPYU PELICHUU 3a/1a4

6.10

[IpuMeHaTh TOJNIydeHHBIE 3HAHMS Ha TPAKTUKE — CTPOUTH
MaTeMaTUYeCKUue MOJENU ISl 3a7a4 PeajdbHON >KU3HU U MPOBOJUTH
COOTBETCTBYIOIIME BBIUYUCICHUS C TNPUMEHEHHEM Tono0us U

TPUTOHOMETPUH (IIOJIB3YSCh, TJI€ HEOOXO0AUMO, KAIbKYJISITOPOM)

9 KUIACC

Kon
NpoBepPsIeMOro
pe3yJbTarTa

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

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPBHIX YIJIOB, HAXOAUTH C UX

IMOMOIIBIO PA3JIMYHLIC SJECMCHTHI IPAMOYTOJBHOI'O TPCYIrOJbHHKA




(«pemieHue  MPSMOYTOJNBHBIX  TPEyroJbHUKOB»). Haxomuts (¢

IIOMOIIBIO KaHLKYJ'IHTOpa) JJIMHBI U YTJIbL JJI HETAOIUYHBIX 3HAYECHHUH

6.2

ITonb3oBaThbes bopmynamu IIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKAECTBOM I HAXOXKICHHS COOTHOLICHUH

MCXKAY TPUTOHOMETPUUCCKUMU BEINYHNHAMU

6.3

Hcnonbs3oBaTh TEOpPEMBI CUHYCOB M KOCHHYCOB JUI HAaXOXKJCHUS
Pa3IUYHBIX 3JIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYTOJbHUKOBY),

MIPUMEHSTDH UX MPU PEUIeHUH FeOMETPHUUECKUX 3a7a4

6.4

Bnagers mnouaTusMu npeoOpa3oBaHUS MMOA0OMS, COOTBETCTBEHHBIX
AIIeMEHTOB TOM00HBIX ¢uryp. Iloap3oBaThCs CBONCTBaAMH MOI00OUS
MPOU3BOJIBHBIX (UTYP, YMETh BBIUUCIATH JIUHBI U HAXOJIUTh YTJIBI Y
nogo0HBIX (uryp. [IpuMeHsTh CBOWCTBA MOAOOMS B MPAKTHUECKHUX
3ajayax. YMeThb TPUBOAUTH MpPHUMEpPhl MMOAOOHBIX (Quryp B

OKpY’arolleM MUpE

6.5

[Tonb30oBaThcsi TeOpeMaMH O TPOU3BEACHHUH OTPE3KOB XOpH, O

MMPOU3BCACHUHN OTPE3KOB CCKYIIUX, O KBAJApaTe KacaTeJIbHOM

6.6

ITomp30BaTbes  BEKTOpaMH, IIOHUMAaTb WX T'€OMETPUYECKHH W
¢u3nUecKuil CMBIC, MPUMEHATh UX B PEIICHUU T'€OMETPHUECKUX H
¢usnueckux 3anad. [IpuMEHATH CKalIspHOE NPOU3BEJIEHUE BEKTOPOB

JJI1 HAaXOXKACHUA NJIVMH U YTJIOB

6.7

ITons30BaTbCA METOIOM KOOpAWHAT Ha INIOCKOCTH, IMIPUMCHATH Cro B

PCICHUN TCOMETPUUCCKUX U IPAKTUICCKUX 3a1a1

6.8

Brnagete NOHATHSIMH — TPaBUJIBHOTO  MHOTOYTOJIbHMKA,  JUTUHBI
OKPYXHOCTH, JJIMHBI AYT'M OKpPY>KHOCTH U paJWaHHON Mepbl yria,
yMETh BBIUUCIATH IUIOHIAAb Kpyra W ero uactedd. I[lpumeHsTs

MOJIYYCHHBIC YMCHUA B IPAKTHUYCCKUX 3aJadax

6.9

Haxoautb ocu Win LHEHTPbl CUMMETPUU QUTYP, TPUMEHSITH ABUKCHUS

IIJIIOCKOCTHU B HpOCTGﬁIHHX clryvasax

6.10

HpI/IMeHﬂTB IMMOJIYUYCHHBIC 3HaHUA Ha TIPAaKTUKEC —  CTPOUTH
MATEMAaTH4YCCKUEC MOACIM JIdA 3aJad peanLHoﬁ JKU3HU W IPOBOJUTH
COOTBCTCTBYIOIIMEC  BBIYUCIICHHUA C INPHUMCHCHUEM HOI[O6I/I$I n

TPUTOHOMETpHUYECKUX  (GYHKIUN (MOJb3YysiCh, TIe HEOOXOAMMO,




KaJIbKYJIATOPOM )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KITIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
6 I'eomeTpus
HavansHnble noHsTHs reomerpun. Touka, npsiMasi, OTpe30K, JIyd. Yroi. Buuabl
6.1 yriaoB. BeprukanbHble M CcMexHble YIubl. buccekrpuca yria. Jlomanas,
MHOTOYrojbHUK. [lapamienbHOCTh U EpIEeHANKYIISIPHOCTD NPSIMbIX
62 Cummerpuunbsie  ¢urypbl. OCHOBHBIE CBOWCTBA OCEBOH CHMMETPHH.
' [Tpumepsl cHMMETPHUH B OKPYXKAIOLIEM MUPE
63 OcCHOBHBIE TIOCTPOCHMSI C IOMOIIBIO LUPKYJIS WU JMHEHKU. TpeyronbHUK.
. BricoTa, Mmenana, OuccekTpuca, uX CBOMCTBa
64 PaBHOOEIpeHHBII ¥ PAaBHOCTOPOHHHMH  TpPEyroidbHHKH. HepaBeHCTBO
' TPEYroJbHUKA
65 CpoiicTBa W TpHU3HAKUM paBHOOEIPEHHOro TpeyrojabHUKa. [Ipu3HaKu
' paBEHCTBA TPEYTOJIbHUKOB
6.6 CBolicTBa 1 NMPU3HAKU MapayieNbHbIX NpsAMbIX. CyMMa yrioB TpeyroJibHUKA.
' BHemnue yriel TpeyrojipHUKa
IIpsimoyronbHbIl  TpeyroiabHUK. (CBOMCTBO MeEIUaHbl MPSAMOYTOJIBHOTO
6.7 TpPEyrojbHUKa, MpPOBEAEHHOW K runoreHyse. IlpusHaku paBeHCTBa
' IIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. IIpAMOYTOJIBHBIN TPEYrONBbHUK C YIVIOM B
30°
HepaBeHcTBa B reomMeTpuM: HEPABEHCTBO TPEYIOJIBHMKA, HEPABEHCTBO O
6.8 JUTMHE JIOMaHOW, TeopemMa o OonblieM yriie u OOJbIIed CTOpPOHE
TpeyrojabHuKa. [lepreHauKysp U HaKJIOHHAs
6.9 I'eomerpuyeckoe Mecto ToOYeK. buccekrpuca yriia u  CEepeIMHHBIN
' MEPHEHANKYIISIP K OTPE3KY KaK FE€OMETPUUYECKHE MECTa TOUYEK
OKpy>XHOCTh M KpYyr, XopJa W JAuaMeTp, HuX CBoMcTBa. BzaumHoe
6.10 pacrojoXEeHUE OKpPY)KHOCTM M npsMoil. KacatenpHas u cekymas K
OKPYXHOCTHU
6.11 OKpyXHOCTb, BIHCAHHAs B yroj. BrmucaHHas M ONMCaHHAas OKPYKHOCTH




TpeyrojJbHUKa

8 KITIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

6 I'eomeTpus

6.1 UYetpipéxyronbHuki. [lapamienorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpstmoyronbHUK, poMO, KBaapaT, X MPU3HAKU U CBOWCTBA

63 Tpamneuus, paBHOoOOKas Tparneuus, e€ cBoiicTBa U npusHaku. [IpsmoyronabHas
' Tpaneuus

64 Meron yasoeHust meauanbl. LleHTpanbHas cummerpus. Teopema daneca u
' TeopeMa O MPOIOPLHUOHAIIBHBIX OTPE3KaxX

6.5 CpenHue TMHUM TpEyroJbHUKa U Tpanennu. L{eHTp macc TpeyrojipHHUKa

6.6 [TogoOue TtpeyroapHukOB, Kod(duiment mnomodus. [IpusHaku mnomoOus
' TpeyroJibHUKOB. [IpruMeHeHne o o0us pH pelICHUH MPAaKTUYECKUX 3a/1a4

6.7 @opmynel A7 TUIOINAAM TPEYroJjbHMKA, Mapajuiejorpamma, pomba u
' Tpaneuuu

6.8 CgoiicTBa muIomaae reomerpuueckux ¢uryp. OTHOIICHHE TIIOMIAIEH
' noJO00HBIX UTyp

6.9 Beluucnenue miomaneil TpeyroJlbHUKOB U MHOTOYT'OJIBHUKOB Ha KJIETYAaTON
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemeHun
' IIPAKTUYECKUX 3a7a4

CuHyC, KOCHHYC, TaHT€HC OCTPOrO yrja HpSAMOYTOJIbHOTO TpPEyIrOJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO.  [pUrOHOMETpUYECKHE
¢ynkuuu yrios B 30°, 45° u 60°

610 BrincanHple M LIEHTpaJIbHBIE YIVIBI, YIOJ MEXIy KacaTeJIbHOM M XOpIOM.
' VYTIbl MEXIY XOp/IaMHU U CEKYIIUMU

6.13 BrycanHble 1 OUCaHHBIE YETBIPEXYTOIBHUKH

6.14 B3anmuoe pacrnonoxkeHue JIBYyX OKpyxkHocTed. KacaHuwe OKpyXHOCTEH.

OO01me KacaTelbHbIE K IBYM OKPYXHOCTSIM

9 KVIACC




Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

6 ['eometrpus
6.1 Cunyc, kocunyc, TanreHnc yriaoB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPHUUECKOE
' TOXJ1eCTBO. POPMYJIBI IPUBEACHUS
Pemenue tpeyronbHukoB. Teopema KOCMHYCOB U Teopema CUHYcOB. Pemienue
6.2 MPAKTUYECKUX 3a/1ad C KCIOJIb30BAaHHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpazoBanue nomodbus. [Tomodre COOTBETCTBEHHBIX IJICMEHTOB
64 Teopema o npou3BeACHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUH OTPE3KOB
' CEeKYIIUX, TeOpeMa O KBajpaTe KacaTeJIbHOM
Bexktop, nmnmuHa ~ (MOIyNnb) — BEKTOpa,  COHANpAaBJICHHBIE  BEKTOPBI,
65 IIPOTUBOIOJIOKHO HANpaBJICHHBIE BEKTOPBL, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OMEpallui HaJ BeKTOpaMu. Pa3noxeHue BeKTopa mo IByM
HEKOJUTHHEAPHBIM BEKTOpaM
6.6 Koopaunats! BexkTopa. CKalsipHOE NMPOU3BEACHUE BEKTOPOB, NPUMEHEHHUE IS
' HAXO0X/IEHU JUIMH U YTJIOB
JlekapTOBBl KOOPAMHATHI HAa MJIOCKOCTH. YPaBHEHUS MPSMOM M OKPYKHOCTU B
6.7 KOOpJMHATAaX, EPECEUEHNE OKPYKHOCTEN U MpPsIMBIX. MeTo KOOpAUHAT U €Tr0
MpUMEHEHNE
6.8 [IpaBHUIBHBIE MHOTOYTOJIBHUKH
6.9 Jlnuna okpyxHOCTH. ['pangycHas u paguaHHasi Mepa yriia, BBIYUCICHHUE JJIMH AyT
' OKPYKHOCTEHN
6.10 IInomanp kpyra, ceKkTopa, CErMeHTa
611 JIBMOKeHHS TUIOCKOCTH ¥ BHYTPEHHHE CUMMETpuH Guryp (dIeMeHTapHBIC

npeactasienus). [lapamnensueiit neperoc. [loBopot




MPOBEPSIEMBIE HA OI'D ITIO MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOUM OBPA3OBATEJBHOMN
ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OFPA30OBAHUS

Kon
NpOBePsSIeMOro
TpeOoBaHUs

IIpoBepsiemble TpeGOBaHUS K NPeAMETHBIM pe3yJbTaTaM
OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON NPOrPaMMbl OCHOBHOIO
o0mero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSAMHU: MHOXECTBO, ITOJMHOXXECTBO,
ornepanuy HaJ MHOXKECTBAMHU; YMEHHE OIEepUPOBATh IMOHATHIMMU:
rpad, cBs3HBIA rpad, AepeBO, LHKI, NPUMEHITh UX MPU PELICHUU
3a/1a4; YMEHHE UCIIOJIb30BATh IpauyecKoe MpeICTaBICHNEe MHOKECTB
JUIS OTIMCAHMsI peasibHBIX MPOLECCOB U SIBJICHUH, IPU pPELICHUH 3ajad

U3 IPYTUX Y4eOHBIX MPEIMETOB

YMeHne onepupoBarh MOHATUSAMHU: ONpPENEICHUE, aKCUOMa, Teopema,
JIOKa3aTeNbCTBO; YMEHHE paclO3HABaTb HWCTUHHBIE W JIOXKHBIE
BBICKA3bIBAHUS, NPUBOAUTH NPUMEPHl U KOHTPIPUMEPHI, CTPOUTH

BBICKAa3bIBAHUA U OTPpULIAHUSA BBICKa3bIBAaHUH

YMeHue onepupoBaTh MOHATHUAMH: HATYpPajJbHOE YHUCIO, MPOCTOE M
COCTaBHOE YHUCJO, JETUMOCTh HATypaJIbHBIX 4YHUCEN, MPU3HAKU
JIETUMOCTH, IIeJIO€ YHCJIO, MOAYJb YHCia, OOBIKHOBEHHAs ApOObh M
JIecsTHYHAs IpoOb, CTAHJAPTHBIN BUJ 4YKCIa, PAlMOHAIBHOE YHUCIIO,
UpPPALMOHATIBHOE 4YHCIIO, apU(pMETHUYECKU KBaJpaTHBIH KOpPEHb;
YMEHHUE  BBIMOJHATH JIEMUCTBUSI € 4YHWCJIaMH, CpaBHUBaTbh U
YHOOPSIOYMBATh 4YHUCJIA, NPEACTABIATh YKCIa HAa KOOPJAWHATHOMN
MpSIMOM, OKPYTJIATH YHCIIA, YMEHHE JellaTh NPUKUIKY U OILECHKY

pe3yibTara BBIUMCIICHU N

YMeHue onepupoBarh MOHATUSAMM: CTENEHb C LENBIM IOKa3aTEIEM,
apudMeTUYECKH KBaJApPaTHBI KOPEHb, MHOTOWIEH, ajreOpanyeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTeneHu
OoNbIlIe CIUHUIBI, YMCHHE BBITIOTHATH pacuérel 1Mo (opmyrnam,
npeoOpa3oBaHus LEIbIX, APOOHO-PAIIMOHATBHBIX BBIPAXKEHUN U
BBIPAXKEHHUI C KOPHSAMH, PA3JIOKEHHE MHOTOUYIEHA HA MHOXUTEIIH, B
TOM 4HCIIE C UCHOJb30BaHHEM (OpPMYJ pa3HOCTH KBaJpaToB U

KBaJApaTra CYMMbI U Pa3HOCTU




VYMeHue onepupoBaTh MOHATUSAMU: YUCIOBOE PABEHCTBO, YPABHEHHE C
OJHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE PEIlaTh JIMHEWHBIE M KBAaJAPATHBIC YPABHCHMS,
JIpOoOHO-pallMOHATIbHBIE YPABHEHUS C OJHOM INEepeMEHHOW, CHCTEMBI
JIBYX JIMHEHHBIX YPAaBHEHMI, JUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble M JpOOHO-pallMOHAJIbHBIE HEpPaBEHCTBA C  OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IIPU PEUICHUH 3a4a4 U3 APYIUX IPEIMETOB
U IIPaKTUYECKUX 3a7ad; YMEHHE HCIIOJIb30BATh KOOPAHMHATHYIO
OpsSAMYyI0 ¥ KOOPJIMHATHYIO IUIOCKOCTh JIi M300pa’keHUs peIIeHui

YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMH: PYHKIUSA, Tpaduk HyHKINHA, HYJIH
byHKIMY, IPOMEXKYTKH 3HAKOIOCTOSIHCTBA, IPOMEXKYTKU
BO3pacTaHus, yOBIBaHUWS, HaWOONbIIEe W HAWMEHBIIEEe 3HAYCHUS
byHKINY; yMEHHUE OIIEPUPOBATH TIOHSTUSIMH npsiMast
NPOTNOPLUOHATIBHOCTD, JTMHEHHAsT (QYyHKIMS, KBaapaTU4Has (YHKIHS,
oOpaTHasi TPONMOPLUMOHAIBHOCTh, Mapaboia, Trumepoosia; yMeHue
CTpoUTh TpaduKu PYHKLINH, UCTIONB30BaTh IpauKU AJISl ONIPEICIICHUS
CBOWCTB TPOIIECCOB M 3aBUCHMOCTEH, JJISl PEUICHUS 3a]a4 U3 JIPYTHX
y4eOHBIX TPEAMETOB U peaJbHOW JKU3HM; YMEHHE BBIPAXaTh

dbopMyIaMu 3aBUCUMOCTH MEX]y BETUIMHAMHU

YMmenue OIIepUpPOBaAThH MOHATUAMU: I0CJIE10BATENbHOCTD,
apupmMeTHyeckass M IeoMeTpUYecKas  IPOrpeccHH;  yMeHHe
UCTIOJIb30BaTh CBOMCTBA IOCIIEAOBATENLHOCTEH, (POPMYIBI CyMMBI U
o01iero 4jieHa MpH pelleHUM 3ajad, B TOM 4YMCie 3aJad U3 Jpyrux

y4eOHBIX TPEIMETOB U PEATLHOM KUZHU

YMeHue pemars 3aaud pasHbIX TUIIOB (B TOM 4YMCJIE HAa IPOLEHTHI,
JONM M 4YacTH, JBUXKEHHE, padoTy, LeHy TOBAapOB MU CTOMMOCTh
MOKYTIOK U YCIYT, HAJIOTH, 3aJa4d U3 00JacTH yIpaBIeHUS INIYHBIMU U
ceMeiiHbIMU  (UMHAHCAMM); YMEHHE  COCTABJIATH  BBIPAXKEHUS,
YpaBHEHHUsl, HEPAaBEHCTBA U CHUCTEMbl 10 YCJIOBHIO 3aJlayH,
UCCJIEIOBATh MOJyUYEHHOE PELICHUE U OLCHUBAaTh IPaBI0NO0I00HOCTD

IMOJIYyYCHHBIX PE3YJIbTAaTOB

YMeHune onepupoBaTh MOHATUSMU: (pUTypa, TOUKa, OTPE30K, MmpsiMas,
Ty, JIOMaHasi, yroj, MHOTOYT'OJIbHHK, TPEYTOJIbHUK, PAaBHOOEIPEHHBIN
U PABHOCTOPOHHHMM TPEYTrONBHUKH, NPSIMOYTOJIbHBIA TpPEYTrOJbHUK,

MCJHaHa, 6I/ICC€‘KTpI/Ica M BBICOTA TPCYI'OJILHUKA, quHpéxyr OJIbHHUK,




napajuieiorpaMM, pomO, TMPSAMOYTOJNBHUK, KBajpaT, Tparenus;
OKPY>KHOCTb, KPYT, KacaTelbHas, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
dburypamu; ymeHue peuiaTth 3aJadd, B TOM YHCII€ U3 MOBCEAHEBHON
JKU3HHM, HAa HAXOXXJEHUE T€OMETPUYECKUX BEJIMYMH C MPUMEHEHHEM

M3Y4YEHHBIX CBOMCTB QUryp U (HaKkToB

10

YMeHHne omnepupoBaTh MOHATHSAMH: PaBEHCTBO (QUIyp, PaBEHCTBO
TPEYTOJIbHUKOB; MapajlIeIbHOCTh M MNEPIEHIUKYJIIPHOCTh MNPSMBbIX,
YroJd MeXAy TMNpSAMBIMU, TEPIECHIUKYISAp, HAKIOHHAs, MPOEKITHS,
nonobue Guryp, nogoOHbIe TPEYTOIbHUKHA, CHMMETPHSI OTHOCUTENEHO
TOYKM U NPAMOH; YMEHHE paclo3HaBaTb PaBEHCTBO, CUMMETPHUIO U
nonobue Quryp, napamienbHOCTh U MEPHEHAUKYISIPHOCTh MPSIMBIX B

OKpYXarolleM MUpe

11

YMeHue onepupoBaTh MNOHATUAMM: JUIMHA, PAacCTOSHUE, YIoJ
(BeMIMYMHA yTJa, CHHYC W KOCHHYC YIJIa TPEYroJbHHMKA), IUIOIIAJlb;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKPYIKaroIIeM
MHUpE; YMEHHE NpPUMEHITh (OpPMYJIBl TEepUMeTpa U  IUIOUIAIU
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH M IUIOLIAAU Kpyra, oObema
IPSIMOYTOJIBHOTO TapajuIeIeNUNela; YMEHUE IMPUMEHSTh IPU3HAKU
paBEHCTBA TPEYTrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYIrOJIbHHKA,
teopemy Iludaropa, TpUrOHOMETpUYECKHE COOTHOLICHUS IS

BBIYMCIICHUS JJIMH, PACCTOSIHUH, TIJIOIIAIeH

12

Ymenne wu3obpaxarb IIockue (Gurypel M UX KOMOWHanuW,
OPOCTPAHCTBEHHbIE (GUIYphl OT PYKH, C MOMOIIBIO YEePTEKHBIX
MHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WM

CUMBOJIbBHOMY OIIMCAHHIO

13

YMeHHe  onepupoBaTh  IMOHATHUAMM:  IPSAMOYIOJbHas  CHCTEMa
KOOpJIMHAT; KOOpPAMHATBI TOYKH, BEKTOpP, CyMMa BEKTODOB,
IIPOU3BEEHUE BEKTOPA HA YHUCIIO, CKAJIPHOE IPOU3BEICHUE BEKTOPOB;
YMEHHUE HCIOJIb30BaTh BEKTOPBI U KOOPAMHATHI I IPEACTABICHUS
JaHHBIX M pEIIeHus 3ajJad, B TOM UHCIE M3 JPYIHX Yy4eOHBIX

NpeaAMETOB U peaﬂLHOﬁ KU3HU

14

YMeHue omnepupoBaTh TMOHSATHUSMHU: CTOJOWKOBBIE U  KPYTrOBBHIE
IUarpaMMmbl, TaOnWIBL, cpeaHee  apupMETHYECKoe, MeIuaHa,
HauOoJblllee ¥ HAaUMEHbIIee 3HAUEHHUs, pa3Max YHUCIOBOrO Habopa;

YMEHHE  W3BJIEKAaTh, HMHTEPIPETUPOBATh M IPeoOpa3OBHIBAThH




MHQOpPMALIMIO, NPEJCTABICHHYI0 B Tabaullax W Ha JAMarpammax,
OTPaKAIOIIYI0 CBOMCTBA U XapaKTEPUCTUKU pEAbHBIX IPOLECCOB U
ABJICHUH; yYMEHHE pacllo3HaBaTb W3MEHYMBBIE BEIMYUHBI B

OKpY’aroIleM MUpe
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YMeHue onepupoBaTh MOHATUAMH: CIy4YailHbIA ONBIT (CIy4ailHbII
AKCIIEPUMEHT), D3JEMEHTapHOE COOBITHE (DJIEMEHTApHBIA HCXOJ)
CIIy4aifHOT'O OIbITa, CIIy4ailHOE€ COOBITHE, BEPOATHOCTH COOBITHS;
YMEHHE HAXOJWUTh BEPOSATHOCTH CIIyYalHBIX COOBITHI B OIBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSMH; YMEHHME pellaTh
3a7auyll METOJOM OPraHM30BAHHOIO Iepedopa M C HCIOJIb30BAHUEM
IIPaBWJIa YMHOJKEHUS; YMEHHE OLICHMBATb BEPOATHOCTH PEaJbHBIX
COOBITUI M SIBIICHUH, MOHUMATh POJIb MPAKTUYECKH JIOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITUH B OKpYXKaloIlleM MHPE U B JKU3HH,
3HAaKOMCTBO C TIOHSATHEM HE3aBUCUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEII U €TO POJIBIO B MACCOBBIX SABJICHUAX

16

YMeHue BbIOMpATh NOAXOASAIIMNA H3YYEHHBIM METOH AJIs pEeLIeHHs
3aJa4M, MPUBOAUTH NPHUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJE U KU3HM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKU B
UCKYCCTBE, OINMUCBIBATH OTHEJIbHBIC  BBINAIOIIMECS  PE3YJIbTaTBhl,
MIOJIYYEHHBIE B XOJ€ Pa3BUTHS MATEMaTUKHU KaK HAyKH, IIPUBOIUTH
IIPUMEPBI MATEMAaTUYECKUX OTKPBITUM U UX aBTOPOB B OTEYECTBEHHOU

Y BCEMUPHOH HUCTOPHUU




IHEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, IIPOBEPSAEMBIX HA OI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 Yucna v BBIYUCIICHUS

1.1 Harypanbnble u nenble yncna. [Ipu3Haku 1eIMMOCTH LENBIX YUCEI

1 OOBbIKHOBEHHBIE M JIeCATHYHBIE  JpOOM,  MPOLEHTHI, OECKOHEUHBIE
' nepUOANYECKUE IPOooH

13 Pammonanbupie  ymcna. Apu(MeTHYECKHE ONEpaluud C  PaldOHAIbHBIMU
' YycliaMu

L4 JleiicTBuTenbHble uKchaa. ApupMETHYECKHE OINEpaluu ¢ JIeHCTBUTENbHBIMU
' yHcliaMu

s [IpuOnmxE€HHbIE BBIUMCICHMS, NpaBUiIa OKPYIJIEHUS, NPUKUAKA U OICHKA
' pe3yapTaTa BEIYMCICHAN

2 Anrebpanueckue BhIpaXKeHUs

2.1 BykBeHHbIE BBIpaXKEHUSI (BBIPAXKEHUS C IEPEMEHHBIMHU )

25 Crenenp ¢ nenbiM nokasareneM. CTENEeHb € palMOHAIBHBIM ITOKA3aTEIEM.
' CBolicTBa CTEIEHH

23 MHorounenst

24 Anre6panueckas ApoOb

55 ApudmeTnueckuii KOpPEHb HaTypaJIbHON CTEIICHHU. [HevictBus c
' apu(pMeTHYECKUMH KOPHSIMHU HATypaJbHOW CTETIEHU
3 VYpaBHEeHMs U HEPABEHCTBA

. Hensle u npoOHO-panvioHanbHble ypaBHEHUs. CHUCTEMBI UM COBOKYIHOCTH
' YPaBHEHUN

35 Lenbie u apoOGHO-panoHaNbHBIE HepaBeHCTBA. CHCTEMBI W COBOKYHMHOCTH
' HEPaBEHCTB

33 Pemrenne TekcTOBBIX 3314
4 UYucnoBble OCIEN0BATENBHOCTH

4.1 [TocnenoBaTeabHOCTH, CIIOCOOBI 33aHUS TIOCIIE0BATEIbHOCTEH




ApudmeTtnueckas U reomerpuueckas mnporpeccud. DopMmyna  CIOXKHBIX

4.2
IPOLIEHTOB
5 OyHKIUH
OyHkug, cnocoObl  3amanus  GyHkiuu. [pabduk  pyskmuu. Oo6macts
OTIpeJIeNIEHUs] U MHOKECTBO 3HaueHui ¢pyHkuuu. Hymu ¢ynxmuu. [IpomexyTku
5.1. 3HAKOIOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (GYHKIMH. MakcCUMyMbl U
MUHHUMYMBI (yHKIMA. Hambonpmiee W HamMeHblIee 3HaueHWE (QYHKIUU Ha
POMEXKYTKE
6 Koopaunatel Ha IPSMO U MIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPIMHATHI HA TNIOCKOCTH
7 I'eomeTpust
7.1 I'eomeTrpuueckue GuUrypsl U UX CBOMCTBa
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’KHOCTb U KpyT
7.5 H3mepenune reoMeTpu4eCKUX BEIUYHH
7.6 BekTops! Ha mI0CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnwucarenpHas CTAaTUCTUKA
8.2 BepositHOCTB
8.3 KomMOunaTopuka
8.4 MHoxecTBa
8.5 I'pads
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