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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

KonuyecTBo yacos DJIEKTPOHHBIE
HaunmeHoBaHue pa3/iesioB U TeM undposbie
Ne i/t P KonrpoJsbusie | IIpakTnyeckue (g :
NMPOrpamMMmblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchl
[Ipocreiimue reomerpuueckue GUrypsl u
1 I/I)I() cBoiictBa. U3me epHI/Ie FGOMe(b I/I}‘/{I;CKI/IX 14 Bubmmorexa LIOK
' p P https://m.edsoo.ru/7f415e2¢
BEITMYUH
bu6mmoreka [JOK
2 TpeyromeHuiH 22 ! https://m.edsoo.ru/7f415e2¢
3 [TapannenbHble npsiMble, CyMMa yTIJIOB 14 | bubnuoreka LIOK
TPEYTOJIbHUKA https://m.edsoo.ru/7f415¢e2e
4 OKpyXHOCTb U KpYyT. [ 'eomeTprueckue 14 1 bu6muoreka [IOK
IIOCTPOEHUSA https://m.edsoo.ru/7f415¢e2e
N bu6mmoreka [JOK
> Tlorropenne, 0bobmerme snammii 4 1 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4 0




8 KUIACC

Konu4yecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3jeioB u TeM nupposbIe
Ne i/m P Konrpoubnsie | IlpakTuyeckue (ucpp :
NPOrpaMMBbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
N bubmuoreka [JOK
! HeTbipexyronbHiKH 12 ! https://m.edsoo.ru/7f417e18
Teopema daneca u TeopemMa o
2 IIPOMOPILMOHATIBHBIX OTPE3Kax, MOJ00HbIE 15 1 buommorexa LIOK
poropH P - 11O https://m.edsoo.ru/7f417¢18
TPEeYroJbHUKU
ITnomans. Haxoxaenue miomanei
3 Tpe TOJ?LHI/IKOB u fqﬂoro FOJ‘?:HiIX ¢bur 14 1 bubmmorexa LIOK
pey Y P https://m.edsoo.ru/7f417¢18
[Tnomaau monoOHBIX Guryp
4 Teopema IIudaropa u Hauana 10 1 bubnuoreka IIOK
TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
VYTIIBl B OKPY>KHOCTHU. BrincanHble U
5 OINMCAHHBIC YETHIPEXYTOJIbHUKH. 13 1 bubnuoreka [IOK
KacarenbHble k okpyxHOcTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEU
. bu6mmoreka [IOK
6 Mosroperme, obobmenne 3nammi 4 I https://m.edsoo.ru/7f417¢18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




9 KUIIACC

Konu4yecTBo yacos JIEKTPOHHBIE
HaunMeHoBaHuHe pa3/iesioB U TeM uudposbie
Ne i/m P Konrtpoubnsie | IIpakTnyeckue (up )
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
| Tpuronometpus. Teopembl KOCUHYCOB U 16 1 bubnmoreka [IOK
CHUHYCOB. Pemienue TpeyrojJbHIKOB https://m.edsoo.ru/7f41al2c¢
) [IpeobpazoBanue nogobus. Merpuyeckue 10 1 bubnuoreka [IOK
COOTHOLIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al12¢
bu6mmoreka [JOK
3 Beiropet 12 ! https://m.edsoo.ru/7f41al2¢c
4 JlekapTOBBI KOOPIMHATHI HA TUIOCKOCTH 9 1 bubmmorexa [TOK
P P https://m.edsoo.ru/7f41al2¢
[IpaBunbHBIE MHOTOYTOJIBHUKHU. JlTHA
5 OKPY>KHOCTH U TUIOIIA/Ib KpyTa 8 bubmmorexa [TOK
by n I[U pyra. https://m.edsoo.ru/7f41al2¢
Brrunciienue momanei
bubmuoreka [{OK
6 JIBHOKCHHS ILIOCKOCTH 6 https://m.edsoo.ru/7f41al2¢
7 [ToBTOpenue, 06001IeHNE, CHCTEMAaTH3AIUS 6 ) bu6nmnoreka [JOK
3HAHUH https://m.edsoo.ru/7f41al2¢
OBUIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 66 6 0




YYEBHO-METOANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
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