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HHOACHUTEJIBHAA 3AIIMCKA

I'eomeTpus Kak OJMH U3 OCHOBHBIX Pa3/eiOB IIKOJBHOW MaT€MaTUKHU, UMEIOLUN CBOEH
LEJIbI0  00ECleYUTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIYp, UX OTHOLICHMH M B3aUMHOE
pPacIOJIOKEHUE, ONUPACTCS Ha JIOTMYECKYH0, JOKAa3aTelIbHYI JMHHUIO. LleHHOCTh u3ydeHus
reOMETPUH Ha YPOBHE OCHOBHOT'O 00IIero 00pa30BaHus 3aKI0YaeTCsl B TOM, YTO 00ydaroLuiics
YUUTCS TPOBOAUTH JIOKA3ATEIbHBIE PACCYKIACHHUs, CTPOUTH JIOTUYECKHE YMO3AKIIOUYCHHS,
JIOKa3bIBaThb MCTHHHBIC YTBEP)KICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOXKHBIM, IIPOBOJWTH
paccyXIeHHs «OT MPOTUBHOTO», OTINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpaTHbIE
YTBEPKACHHUS.

BTopoii IEHHOCTBIO U3yUEHUsI T€OMETPUM SABIISECTCS UCIOJIb30BaHUE €€ KAK HHCTPYMEHTA
IIPY PEUICHUH KaK MaTeMaTHUYECKHUX, TaK U MPAKTUYECKHUX 3a/1a4, BCTPEYAIOIIMUXCS B PEaJbHON
xu3HU. OOydYaroumuiics MOHKEH HAYYHMTHCS OIPENSIUTh TeOMETpUYecKyro (urypy, omucarb
CJIIOBaMHU JAHHBIM 4YEPTEK WIM PUCYHOK, HAWTH IUIOLIANb 3€MEIBHOIO YYacTKa, paccuuTaTh
HEOOXOJMMYIO JUIMHY ONTOBOJOKOHHOTO Kalens uiau TpeOdyemble pasMepbl rapaxa s
aBTOMOOWJIL. DTOMY COOTBETCTBYET BTOpasi, BBIYMCIMTEIbHAS JIMHUS B U3Y4YEHUHM I'€OMETPHH.
[Tpu pemieHuu 3a7a4 MPaKTHYECKOTO XapaKTepa 00yJaroIUiCs yYUTCS CTPOUTh MaTEMAaTHIECKHE
MOJIEJIM PEAJIbHBIX KU3HEHHBIX CUTYallUi, IPOBOAUTH BBIYMCIECHUS U OLEHUBATh aJleKBaTHOCTh
IIOJIy4YEHHOT'O pe3yJIbTara.

Kpaiine Ba)xHO MOAYEPKHUBATH CBSI3U I'€OMETPUM C APYTUMHM Y4eOHBIMHU IpeIMETaMHu,
MOTHUBUPOBATh  HCIIOJNB30BaTh  ONPEICICHHUS  TeOMETPUYECKUX  (QHUryp H  TOHSTHIA,
JIEMOHCTPUPOBATh IPUMEHEHHE MOJYYEHHBIX YMEHHUH B (PU3MKE U TEXHHUKE. DTHU CBsSI3U Hanbosee
APKO BUIHBI B TeMax «BekTopbr», « [pUroHoMeTpruuecKue COOTHOEHU», «MeToq KOOpArHAT
u «Teopema ITucdaropay.

Vuebnsiii kypc «l'eoMeTpus» BKIIOUYAET CIIEIYIONIME OCHOBHBIC Pa3/elibl COACP>KaHUS:
«['eomerpuueckue ¢Gurypsl U uX CBOHCTBay, «lM3MepeHHe TIeOMETPUYECKHX BEIHUUHY,
«/lexkapToBBl ~ KOOpAMHATBI HA  IUIOCKOCTW», «BekTtopel», «JIBMKEHHA  IUIOCKOCTHY,
«IIpeobpazoBanus OO0,

KoppekunonHo-pa3zBuBaomuii noreHuuan ydyeOHoro kypca «l'eoMeTpusi» COCTOUT B
o0ecreyeHU BO3MOXKHOCTEH JUIsl MPEOJOJIEHUS CIEAYIOIMX CHenn(UUYecKux TpyAHOCTEH
CIa0OBUASILIUX O0YYArOIINXCS:

* (parMEHTapHOCTb MM MCKaKEHHOCTh NPEICTABICHUNH O pealbHbIX OOBEKTaX U
rporieccax;

*  HEIO0CTaTOYHOCTh HEOOXOAMMBIX CBEIEHUH 00 OKpYy’KaloIleM MUpE;

*  HEJOCTAaTOYHOCTh COLMAJIBHOTO ONbITA M, KaK CJIEACTBUE, HEBO3MOXHOCTH YCIIEIIHOTO
¢dbopMHUpoBaHUS psAfa TMOHSATHHA, pEIIeHHs CIKETHBIX U MPAKTUKO-OPHEHTHUPOBAHHBIX
3a/1a4;

*  TPYAHOCTHU BOCHPHATHUSA Tpapuueckoi HHPOPMALIUU U BBIOIHEHUS JIIOOBIX rpaduyecKux
paboT, 3ameIeHNe TeMIIA BBIMOJIHEHUSI TIOCTPOCHHUI;

*  3aMe/JICHHME TeMIla M CHUKEHUE CKOPOCTH BBIMOJIHEHUS MMCbMEHHBIX PadoT.
[Ipeononenne yka3aHHBIX TPYAHOCTEM JOHKHO OCYIIECTBIISTBCA Ha KaXJAOM YPOKeE

YUYUTENEM B IIPOLECCE CHEUATbHO OPraHU30BaHHON KOPPEKIIMOHHOM paboThI.

Jnst m3ydenns yueOHoro kypca «['eomerpusi» oTBomuTCs 272 yaca: B 7 kjacce — 68 yacoB
(2 yaca B Hezeno), B 8 kiacce — 68 "acoB (2 yaca B Heneno), B 9 kimacce — 68 yacos (2 vaca B
Hepeno), B 10 kimacce — 68 gacoB (2 yaca B HEJIGITIO).

COJAEP)KAHUE YYEBHOI'O IIPEJIMETA
7 KkJ1acc

Havansnele nmonstus reoMmerpuu. Touka, mpsmasi, OTpPe30K, Jyd. Yroia. Buael yrios.
Beprtukanbsble U cMexkHbIE YIUIbl. buccektpuca yrna. [lapainenbHOCTs U NEPIEHANKYIIPHOCTh
IPSIMBIX.

OcCHOBHbBIE TIOCTPOCHMSI C TOMOIIbIO LUPKYJAs M JIMHEHKU. TpeyroiabHUK. Boicora,
MennaHa, OMCCeKTpHca, X CBOMCTBA.

PaBHOOGeipeHHBIN U paBHOCTOPOHHUHN TpeyrojibHUKH. HepaBeHCTBO TpeyroiabHHUKA.



CBoiicTBAa W TIPU3HAKKM pPaBHOOENPEHHOTO TpeyroyibHUKA. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBoiicTBa ¥ IPU3HAKKU MapajulesibHbIX OpsiMbIX. CyMMa yriioB TpeyrojibHUKa. BHemHue
YIJIbl TPEYTOJIbHUKA.

[IpssMoyronbHBI TpeyrodbHUK. CBOMCTBO MEQUaHbl MPSIMOYTOJIBHOIO TPEYrOJbHHUKA,
NPOBEACHHOW K runoreHyse. [IpusHaku paBeHCTBA IIPSAMOYIOJIBHBIX — TPEYrOJIBHUKOB.
[IpsIMOYTOJIBHBIH TpeyronbHUK ¢ yriaom 30°.

HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JJOMaHOM,
TeopeMa 0 OOJIbIIEM yriie U OOJIbIICH CTOPOHE TPEYTOIbHUKA.

OKpy’>KHOCTb U KpYT, XOpJia U TUaMETP, UX CBOICTBA.

8 knacc

[lepnieHIuKynsp U HAKJIOHHAS.

I'eomerpuueckoe MecTto Touek. buccekrpuca yriia U CepeauHHBIN NEPHEHAMKYISAP K
OTpE3KYy KaK Fr€OMETPUUECKHE MECTa TOYEK.

Jlomanasi, mHOroyrosbHuK. YerblpéxyroiapHuku. llapamnenorpamm, ero mpu3Haku u
cBoiicTBa. YacTHble ciayyau napauieaorpaMMoB (IIpSIMOYTOJIbHUK, pOMO, KBaJpar), UX IPU3HAKU
u cBoicTBa. Tpamenusi, paBHOOOKas Tpamenus, e€ cBoiicTBa M mpu3Haku. [IpsmoyronpHas
Tpamneuus.

Meroa yaBoeHus: Meauansbl. LleHTpanbHas CHMMETpUsL.

Teopema @aneca u TeopeMa 0 MPONOPLUHUOHATIBHBIX OTpe3Kax. LIeHTp Macc TpeyrojapHuKa.

CaoiicTBa muomaaei reomerpudeckux ¢uryp. @opMynsl i TUIOMIAIU TPEYTOJIbHUKA,
napajuresiorpaMma, pom6Oa u tpanenun. OTHOIIEHUE TUIOIACH MOA00HBIX QUTY.

Brruncnenue miuomazei TpeyroJbHUKOB U MHOTOYTOJILBHUKOB Ha KJIET4aTOl Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu pemeHHH MPaKTUIECKUX
3azay.

[IpeobpazoBanue mompoodust. [1og00me COOTBETCTBEHHBIX JIEMEHTOB.

[Tonobue TpeyronbHUKOB, Kod(hduireHt nogodus. [lpusnaku nomodus TpeyroJbHUKOB
Cpennsist muHus TpeyrojibHUKa. [IpumMeHeHne no1o0us Npyu perieHny NPakTUUECKUX 3ajau.

9 kJaace

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yIja MPsSMOYroJbHOTO TpeyroibHuka. OCHOBHOE
TPUrOHOMETpHYecKoe ToxkaecTBO. Tpuronomerpudeckue pynkmuu yrios B30°%,45° n60°.

B3anmHoe pacnonoxkeHue OKpy:KHOCTH W mpsmou. KacarenmpHas W cekymas K
okpyxHOocTH. OKpYXHOCTb, BIHMCaHHas B yroj. BmucaHHas W onMcaHHas OKPYXKHOCTH
TpPeyrojbHUKA.

BrivcaHHbBIE M LIEHTpAJIBHBIE YIJIBI, YTOJI MEXIY KacaTelIbHOM M XOpJAOW. YTJIBI MEXKIY
XOpAaMH U CeKyIIMMHU. BricanHblie u onucaHHble YeThIPEXYTOJIbHUKH. B3anMHOe pacnoioskenue
IBYX oKpyxHocTel. Kacanue okpyxHocTeil. O01e kacaTeabHble K IBYM OKPYKHOCTSIM.

Teopema o nmpon3BeIeHUN OTPE3KOB XOPJI, TEOPEMBI O ITPOU3BEAECHUN OTPE3KOB CEKYIIHX,
TeopeMa O KBaJpaTe KacaTeJIbHOM.

BexTtop, nnuHa (MOAyJdb) BEKTOpA, COHAINPABJICHHBIE BEKTOPbI, MPOTHUBOIOIOKHO
HaIpPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpallMM HaJ
BekTopamu. CpenHss JNuHUA Tpanenuu. Pas3nokeHue BeKkTOopa MO JIBYM HEKOJUIMHEApHBIM
BekTopaM. KoopauHarts! BekTopa.

JlekapToBbl KOOPJMHATBHI HA IUIOCKOCTH. YPaBHEHUsS NPSIMOM M OKPYXHOCTH B
KOOpJMHATAaX, [IEPECEUEHUE OKPYKHOCTEN U MPSIMBIX. MeTOT KOOPAMHAT U €r0 IPUMEHEHHE.

10 kmace

Cunyc, kocuHyc, TaHreac yraoB or 0 mo 180°.0cHoBHOe TpUrOHOMETpHUECKOE
TOXJECTBO. POPMYJIIBI IPUBEACHHUS.

Pemenne TtpeyronbHHKOB. TeopemMa KOCMHYCOB M TEOpeMa CHHYCOB. PemieHue
MPAKTUYECKHX 3aJay C UCIOIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

CkansipHO€ TPOU3BEIEHNE BEKTOPOB, IPUMEHEHUE /ISl HAX0XK/IEHUS JJIMH U YIJIOB.



[IpaBunbHBIE MHOTOYTOJIBHUKH. JlJTMHA OKPYKHOCTH. ['pagycHas u pagraHHas Mepa yria,
BBIYHCIICHHE JUTMH AYT OKpyxkHocTel. [1nomane kpyra, cekTopa, CEerMeHTa.

JIBU>KeHUSI TNIOCKOCTU U BHYTPEHHHUE CUMMETPHUH GUTYD (371€MEHTapHbIE TPEICTABICHHS ).
[TapannensHbii iepenoc. [1oBopoT.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O ITPEJIMETA

JIMYHOCTHBIE Pe3yJbTAThl

JIndHOCTHBIE PE3YyJbTaThl OCBOCHHUS MpOrpamMMmbl ydueOHOro mnpeamera «I'eomerpusi»
XapaKTEPU3YIOTCA CIEIYIONUM 00pa3oM.

Ilampuomuueckoe 6ocnumanue: TPOSIBICHUE HHTEpPECa K NPOLUIOMY M HACTOSILIEMY
POCCUICKON MaTeMaTUKH, HEHHOCTHOE OTHOLIEHUE K JOCTHKEHUSIM POCCUUCKUX MAaTEMATUKOB U
POCCHIICKON MAaTeMaTHYE€CKOM IIKOJIbI, K UCIIOJIb30BAHUIO ITUX JOCTUKEHUN B IPYIUX HayKax U
MPHUKJIATHBIX cepax.

I'padsicoanckoe u 0yxo8HO-HpagcmeeHHoe BocCnumaxue: TOTOBHOCTb K BBIIOJHEHHIO
00s13aHHOCTEN rpakJaHUHA U PeaIn3alluy €ro Mpas, IPEACTaBICHUE O MAaTEMATUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHUI, MpOIeayp TpakJaHCKOro oOmiecTBa
(BBIOOPBI, OMPOCHI U Tp.); TOTOBHOCTh K OOCYXKICHHIO ITHUECKHUX IPOOJIEM, CBS3aHHBIX C
MPaKTUYECKUM IPUMEHEHUEM JIOCTHKEHUN HAyKH, OCO3HAHHE BaXXHOCTHU MOPAIbHO-3THUYECKHUX
MIPUHITUIIOB B JESATEILHOCTH YUEHOTO.

Tpyoosoe socnumanue: yCTAaHOBKA HAa aKTUBHOE YYacTHE B PEIICHUH PAKTHUECKUX 3a/1a4
MaTeMaTHYECKOW HaNpaBIEHHOCTH, OCO3HAHHE BAKHOCTH MAaTEMAaTHYECKOrO 0Opa3oBaHMs Ha
NPOTSKEHUH BCEW JKU3HHM JUIS YCIEHIHOW NpoeCCHOHAIbHONW AESITeTbHOCTH UM Pa3BUTHE
HEOOXOJMMBIX YMEHHM; OCO3HAHHBI BBIOOP M IOCTPOCHUE WHIUBUIYATHOW TpPAaeKTOPUHU
0o0pa3oBaHUsl W OJKU3HEHHBIX IIJJAHOB C Y4YETOM JIMYHBIX HWHTEPECOB U OOIECTBEHHBIX
noTpedHoCTEH.

Ocmemuueckoe 6ocnumarnue: CIOCOOHOCTh K SMOIMOHATBHOMY M 3ICTETUYECKOMY
BOCIPUATHUIO MAaTEMaTHYECKMX OOBEKTOB, 3ajay, PELIECHUM, pacCyKICHUI; yMEHUE BUJIETbH
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE.

L]ennocmu Hayuno2o nosnanusA: OPUEHTAUUSA B IEATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY
HAyYHBIX TPEJCTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUsS YENIOBEKa, MPHUPOABI U
oOuiecTBa, MOHUMAHUE MAaTEMaTUYECKOM HayKu Kak c(hephl 4eT0BEUECKO! AeITeIbHOCTH, 3TAIlOB
€€ pa3BUTUS U 3HAYUMOCTH IS PAa3BUTHUS LUBUIIM3AIMHU; OBIAJCHHUE SI3IKOM MATEMaTUKH U
MaTeMaTUYECKON KyJbTYpOHW KaK CpEACTBOM IIO3HAHUS MHpPA; OBJIAJACHUE NPOCTEHIIUMHU
HaBBIKAMH HCCIIEIOBATEIbCKON JEATEIBHOCTH.

Qusuyeckoe eocnumanue, opmuposanue Kyibmypbl 300p06bs U IMOYUOHALLHO20
On1a2ononyyus: TOTOBHOCTh MIPUMEHSTh MaTeMaTHUECKHUE 3HAHUSI B MHTEpEcax CBOETO 3/I0POBbS,
BEJICHHE 370pOBOTr0 00pa3a *HU3HU (30pOBOE MUTAHUE, COATAHCHPOBAHHBIN PEXUM 3aHATUN U
OTIIbIXa, peryispHas (u3nueckas aKTUBHOCThH); CPOPMHUPOBAHHOCTH HaBbIKa pedieKcuu,
IpU3HAHUE CBOETO MpaBa Ha OLIMOKY M TaKOT'O )K€ MpaBa JIPyroro 4elIoBeKa.

Oxonoeuueckoe socnumanue. OPUCHTALMS HA IPUMEHEHUE MaTEMaTUYECKUX 3HAHUM IS
pelieHus 3a1ad B 00JIACTH COXPAHHOCTU OKPY’KAaIOLIEH cpelibl, IUIAaHWPOBAHUSI MOCTYNKOB U
OIICHKHM WX BO3MOXKHBIX TMOCIEACTBHMA M OKPYXKAIOIIEW Cpeabl; OCO3HAHHE TII00ATbHOTO
XapakTepa 3KOJOTUYECKUX MPOoOJIeM U MyTel X peleHus.

Jluunocmuvie  pezyremamel,  obecneuugarwue  adanmayuiro  oodyuawe2ocs K
USMEHATOWUMCSL YCIOBUAM COYUATLHOU U NPUPOOHOLL CPEObL!

o TOTOBHOCTh K JCHCTBUSAM B YCIOBHUSAX HEOINPEACIEHHOCTH, MOBBILIEHUIO YPOBHS
CBOEHM KOMIIETEHTHOCTH 4epe3 MPaKTUYECKYIO AESITeNbHOCTb, B TOM UHUCJIE YMEHUE YUUTHCS Y
IpYTHX JIIOACH, TpUoOpeTaTh B COBMECTHOW JIEATEIHHOCTH HOBBIE 3HAHUS, HABBIKH U
KOMITETCHIINH U3 OTIBITA JPYTHX;

o HEO0OXOUMOCTh (POPMHUPOBAHUSI HOBBIX 3HAHMI, B TOM 4HUCIIe (OPMYyITUPOBAHUE
UJIeU, OHATHUS, TUIIOTE3bI 00 00BEKTaX U SBJICHUIX, B TOM YHCJIE paHee He U3BECTHBIX, OCO3HAHUE
neUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, TNIAHUPOBAHNE CBOETO PA3BUTHUS,

o CIIOCOOHOCTh OCO3HaBaTh CTPECCOBYIO CHUTYaIMIO, BOCIHPHUHHMATH CTPECCOBYIO



CUTYallMI0 KaK BBI30B, TPEOYIOLIUN KOHTpPMEp, KOPPEKTHPOBATh MPUHUMAEMbIE DPELICHUS U
neicTBus, OpMyINPOBaTh U OLIEHUBATH PUCKH U TOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.
Cneyuanbhvie TU4HOCMHbLE PE3YIbMAMbL:

° CHOCOOHOCTh K OCMBICIICHUIO U AU depeHnnanuu KapTuHbl MUpPa, €€ BpEMEHHO-
IIPOCTPAHCTBEHHON OpPraHU3aLnu;

o IMOILIMOHATBHO-IICHHOCTHOE OTHOLICHUE K OKpY’Karoleil cpee, He0OXOAUMOCTH
€€ COXPaHEHUs U PallMOHAIBLHOIO HCIIOJIb30BAHMS,

° yMmeHue (opMUpOBaTH SCTETUYECKHE YYBCTBA, BIEUYATICHHS OT BOCIPHATHUS
IIPEIMETOB U SIBJICHUI OKPYKAIOILEro MUPA;

° TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY AajbHElHIIeH mpodeccHoHaNbHOM TPaeKTOPHU

B COOTBETCTBUHU C COOCTBEHHBIMH HHTEPECAMU U BO3MOKHOCTSIMH.

MeTtanpeaMeTHble pe3yJIbTAThI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHHUS IIPOrPaMMbl yueOHOTO npeameTa «I'eoMeTpus»
XapaKTePU3YIOTCS OBJIAJICHUEM  YHHBEPCAJIbHBIMA  TO3HABATEIbHBIMU IEHCTBUSAMH,
YHUBEPCATHHBIMH KOMMYHHUKATUBHBIMU JCHCTBUSAMH W YHUBEPCAIbHBIMU PETYISTUBHBIMHU
JEUCTBUSIMU.

YHuBepcaabHbIC MO3HABATEJIbHbIE JICHCTBUSA 0oOecreunBarOT (GopMupoBaHuE 0a30BBIX
KOTHUTHUBHBIX IPOIIECCOB OO0ydaronuxcs (OCBOCHHWE METOJOB IO3HAHUS OKPYKAIOIIET0 MHPA;
MPUMEHEHHE JIOTHUECKUX, UCCIIeI0BATEIbCKUX ONepaluii, yMeHuit pabotats ¢ nHdopmanuen).

basosvie nocuueckue oelicmeust:

° BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBbIE MPHU3HAKU MaTEeMAaTHYECKUX
00BEKTOB, MOHITHIA, OTHOIICHUH MEXIY MOHITHIME; (OPMYIHPOBATH OMPEACIICHUS IMOHSATHIA,
YCTaHABIIMBATh CYIIECTBEHHBI NpHU3HAK KiIacCU(UKALMU, OCHOBAHUA [UIsi 0000IIeHUs u
CPaBHEHHSI, KPUTEPHUU TTPOBOJIUMOTO aHAIIN3A;

o BOCIIPHHUMATh, ()OPMYITHPOBATH U IIPEOOPA30OBBIBATH CYKACHUS: YTBEPAUTEIHHBIE
U OTpULIATEIbHbIE, €JMHUYHbIC, YACTHBIE U OOII[HE; YCIOBHBIE,
° BBISIBIIATH MAaTE€MaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3W U IIPOTHUBOpPEUYUS B

(dakTax, AaHHBIX, HAOMIOJACHUAX M YTBEpPXKIEHHSX; Ipe/ularatb KPUTEPUM JUIS BbIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

® ACIaTb  BBIBOJBI C HUCIIOJIb3OBAHHUEM 3aKOHOB JIOTMKH, JACAYKTHBHBIX U
HHAYKTUBHBIX yMO?,aKJ'IIOIIeHI/II\/'I, yMOSaKJ'IIOLIGHI/Iﬁ 10 aHAJIOTHUH,
® p3361/1paTb JA0Ka3aTCjIbCTBA MAaTCMaTHUYCCKUX YTBep)KI[eHI/II\/’I (HpHMLIe n oT

NPOTHBHOTO), MPOBOJUTH CAMOCTOSITEIFHO HECIOXKHBIE J[OKAa3aTeIbCTBA MAaTEMaTHYECKHX
(dakToB, BBICTpAaUBaTh apryMEHTAILIMIO, TIPUBOAUTHh MPUMEPHl U KOHTPIPUMEPHI; 0OOCHOBHIBATH
CcOOCTBEHHBIE PacCyXICHUS;

° BBIOMpATh cr10co0 pelieHus yueOHOW 3a7auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB
pemieHus, BbIOMpaTh HamOoJee MONXOMSIIMUN € YYETOM CaMOCTOSITETHHO —BBIJIECICHHBIX
KPUTEPHEB).

Bazosvie uccnedosamenvckue oeticmeusi:

° UCIOJIb30BaTh BOIMPOCHl KaK MCCIIEJOBATENbCKMA HMHCTPYMEHT IIO3HaHUS;
dbopMymHpoBaTh BOMPOCHI, (PHUKCHPYIOUIHE TMPOTUBOpEYre, TNpoOIeMy, CaMOCTOSTEIbHO
yCTaHABJIMBATh UCKOMOE U JTaHHOE, (POPMHUPOBATH TUTIOTE3Y, ApTYMEHTHPOBATh CBOIO TIO3HIIUIO,
MHEHHE;

° MIPOBOJTUTH IO CAMOCTOSITEIIEHO COCTABICHHOMY IIJIaHY HECJIOKHBIH AKCTIEPUMEHT,
HEOOJIBIIIOE HCCIIEZIOBAHUE [0 YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYecKOoro oOOBEeKTa,
3aBUCUMOCTEN 00BEKTOB MEXKITY COOOI;

° CaMOCTOSITENIbHO  (popMynupoBaTh 00OOLIEHUS H BBIBOJABI IO pe3yjibTaTaM
NPOBENEHHOTO  HAONIONEHUS, WCCIEOBAaHMS, OIEHUBATh JOCTOBEPHOCTH  MOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJOB U 0000IIEHMIA;

° NPOTHO3UPOBATh BO3MOXKHOE pa3BHTHE TMpOIECca, a TakKe BBIABUTaTh
HPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSIX.

Paboma c ungopmayuen:



° BBIBIITH ~ HEJOCTATOYHOCTh W HM30BITOYHOCTE  MH(OpMANWM, JaHHBIX,
HEOOXOAMMBIX JUIS PELICHHS 3a1a4u,;

° BBIOMpATh,  AHAJIM3MPOBATh, CHCTEMATHU3UPOBATh M  HMHTEPHPETHPOBATH
UH(OPMALIKIO PA3TUYHBIX BUAOB U (HOPM IpEACTaBICHUS;

° BBIOMpaTh (OpMY INpeACTaBICHUS MH(POPMALUH U HUIIOCTPUPOBATH pEIlacMble
3a[a4u CXeMaMH, AUarpaMMaMu, HHOH rpaduKoil 1 uX KOMOWHAIMSAMU;

° OLICHUBATh HAAE&KHOCTh MH(POPMALIUH IO KPUTEPHSM, NPEUIOKCHHBIM YUHUTEIEM
WK cOPMYITHPOBAHHBIM CAMOCTOSITENIEHO

VHuBepcalbHBIE KOMMYHUKATHBHBIE JCHCTBUS 00eCnednBaloT c(HOPMHPOBAHHOCTH
COLMAJIbHBIX HABBIKOB 00YUYAIOIINXCSI.

Obuwenue:

° BOCIIPHHUMATh U (OPMYIHUPOBATH CYKICHHS B COOTBETCTBHH C YCIOBUSAMHU U
eI IMH OOIIEHUS; SICHO, TOYHO, T'PAaMOTHO BBIPaXKaTh CBOIO TOYKY 3pEHHS B YCTHBIX H
NUCHbMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO XOJy peIHICHUS 3aJauyd, KOMMEHTHPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

° B X0zIe OOCYKAEHHs 3aJaBaTh BOIPOCHI IO CYHIECTBY OOCYXKIaeMOW TEMBI,
npoOJemMbl, penraeMoil 3adayd, BBICKA3bIBATh WJCH, HAICICHHBIE HA TMIOMCK pELICHUS;
CONOCTABIATH CBOM CYXAEHHS C CYXICHHSAMH IPYTHMX YYaCTHUKOB JHManora, oOHapyXHUBaTh
pa3nuune W CXOJACTBO IMO3UIIMIA; B KOPPEKTHOH (opme (HopMyaupoBaTh pa3HOIIIACHS, CBOH
BO3PaKCHHS;

° NPEICTABIATh PE3yNbTaThl PEHICHUS 3aJadd, JKCIEPHUMEHTA, HCCIEeI0BAaHNS,
IPOEKTa; CAMOCTOSATENIFHO BHIOMpaTh (popMar BHICTYIUICHHS C YYETOM 33j1ad NPE3CHTAlUU |
0COOEHHOCTEHN ayAUTOPHH.

Compyonuuecmeso:

° NOHMMAaTh W UCIOJb30BaTh NPEUMYIIECTBA KOMAHIAHON W WHAWBHUIYAIbHOM
paboTHl TpPU peIICHHH Yy4eOHBIX MaTeMaTH4ecKuX 3ajad; NPHUHUMATh Ielb COBMECTHOM
NeSITeIbHOCTH, TJIAHWPOBATh OPTaHU3AI[MI0 COBMECTHOH pPabOTHI, paclpeneNiarTh BHIBI padoT,
JIOrOBapMBaThCs, OOCYXKIAaTh IMPOLECC W pe3yiabTaT padoTh; 0000IIaTh MHEHUS HECKOIBKHX
JIIOJIEH;

° y4acTBOBaTh B TPYMNNOBBIX (opMax paboThl (00CyXaeHHs, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U JP.); BBITIOIHATH CBOIO YacTh paObOTHl M KOOPIUHUPOBATH CBOM JIEHCTBUS C
JPYTUMH 4JI€HaMH KOMaHJbl, OIIEHMBaTh KAauyecTBO CBOEro BKJaJa B OOMIMH MNPOIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

VYHUBepcallbHbIE peryJIsiTHBHbIE JeHCTBUS 00ecreunBaloT (POPMUPOBAHUE CMBICIOBBIX
YCTaHOBOK U JKU3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopzeanuzayus.:

° CaMOCTOSITENIFHO COCTAaBJIATH IJIaH, AITOPUTM PEIIeHHs 3a/1aun (MM ero 4acTh),
BBIOMpATh CIOCOO pelIeHus ¢ y4ETOM MMEIOLIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATh M KOPPEKTHUPOBATH BAPHAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(pOPMAIIHH.

Camoxonmponw:

° BIAJETh CHOcOo0aMHM CaMOIIPOBEPKH, CAMOKOHTPOJS Ipolecca M pe3yibrara
peleHnss MaTeMaTHYeCcKOH 3a1auu;

o NPEIBUIETh TPYIHOCTH, KOTOpPBIE MOTYT BO3HMKHYTH IIpH PELICHUH 3a]adH,

BHOCHUTb KOPPEKTUBBI B J€STEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, Hal/IEHHBIX OIIHMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

° OLICHUBAaTh COOTBETCTBHE pe3yjbTaTa JAEATEIbHOCTU IIOCTABICHHOM IeNu WU
YCIOBUSAM, OOBSACHATH MPUYUHBI JTOCTH)KEHUS WM HEJAOCTHXKEHHS LeJIM, HAXOAMTh OLIMOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

Cneyuanvhbie Memanpeomemmuble pe3yibmamol.

° UCIIOJIb30BAaTh COXPAHHBIE aHAIM3aTOPhl B PA3IMUHBIX BUAAX JAESITEIbHOCTU
(yueOHO-1103HaBaTENbHON, OPUEHTHPOBOYHOM, TPY10BOIA);



° IPUMEHSTh COBPEMEHHBIE CpEICTBA KOMMYHHKAllMU M TU(IOTEXHUYECKHE

CpEACTBA;

° OCYIIECTBIISATh MPOCTPAHCTBEHHYID M  COIMAIBHO-OBITOBYIO OPHUEHTHPOBKY,
00J1a1aTh MOOMIILHOCTBIO;

° MPUMEHATh MPUEMBI OTOOpa M CHUCTEMAaTH3aIlMU MaTepuajia Ha OIpPEIeSICHHYIO
TEMY;

° BECTU CaMOCTOSITEIHbHBIN MOUCK HHPOPMAIIHH;

° npeoOpa3oBbIBaTh, COXPAHATH W TepeAaBaTh HHGOPMAIUIO, MOIYYECHHYIO B
pe3yJbTaTe YTCHUS WK ayAUPOBaHUS;

° MIPUHUMATh Y4acTHUE B PEYEBOM OOIIECHUH, COOJII0Ias HOPMbI PEUEBOTO ITUKETA;

° aJICKBaTHO MCII0JIb30BATh KECThl, MUMHKY B IIPOLIECCE PEUEBOTO OOIICHUS;

° OCYIIECTBIISATh PEUYECBOM CAaMOKOHTPOJIb B MPOIECCE YUCOHOM NEATETLHOCTH M B
MMOBCETHEBHOW KOMMYHUKALIHUH;

° OIICHUBATH CBOIO PEUb C TOUKH 3PEHUS €€ COJIEP)KaHUsI, I3IKOBOTO 0(hOPMIICHHS;

° MJIaHUPOBATh, KOHTPOJIMPOBATH U OIICHUBATH yueOHBIE JEHCTBUS B COOTBETCTBUU C

MOCTaBJICHHOM 3a7jaueil U YCIIOBUSIMU €€ peau3aliu.

IIpenmeTHble pe3yabTaThl

7 kJIacc

Pacrio3naBaTth W3ydeHHBIC TEOMETPUYECKHE (QUTYPHI, ONPENSNIATh WX B3aUMHOC
pacnosoxeHue, n300pakaTh reOMeTpUYecKre (PUTyphI; BBIIOIHITH YEPTEKH M0 YCIOBHIO 33Ja4H.

N3MepAaTh TMHENHBIE U YTJIOBBIE BEJIMYUHBI.

Pemiate 3a1aun Ha BBIYKMCIIEHUE JIJIMH OTPE3KOB U BEJIUYHH YIJIOB.

Jlenath rpyOyr0 OICHKY JTMHEHHBIX W YTJIOBBIX BEJIMYUH MPEJAMETOB B PCATbHON JKU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. PaznuuaTh pasmMepsl STUX 0OBEKTOB MO MOPSIKY BEIUYNHBIL.

CTpouTh 4epTEXKHU K TCOMETPUUECKHUM 3a7a4aM.

[lonb30BaTbcsi NpU3HAKAMHM PABEHCTBA TPEYTrOJbHUKOB, MCIOJIb30BATh MPHU3HAKH U
CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIBLHUKOB IPU PEIICHUH 3a7a4.

[IpoBOAUTH JTIOTUUECKUE PACCYKIEHUSI C UCTIOIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

[Tonp30BaTbCcsi MpU3HAKAMHM PABEHCTBA MPSIMOYTOJBHBIX TPEYrOJbHUKOB, CBOMCTBOM
MEIHUAHbl, IPOBEAEHHOW K THUIIOTEHY3€ MPSIMOYTrOJIbHOIO TPEYTrOJbHUKA, B PELICHUU
reOMETPUUYECKUX 3a/1a4.

OnpenensTh MapajieNbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpblE 00pa3yeT ¢ HUMHU
CeKyIasl.

Pemats 3a1aun Ha kiieT4aroit Oymare;

[IpoBOIUTH BBHIYUCIICEHUS W HAXOIUTh YHWCIOBbIE W OYKBEHHBIE 3HAUECHHS YIJIOB B
FeOMETPUUYECKUX 3a7a4aX C MCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTrOJIbHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX TIPH MEPECEUEHUH ABYX MapaUICTbHBIX MPSAMBIX CEKYIICH.

Pemare mpakTuyeckue 3a1aum Ha HAXOXKJICHUE YTJIIOB.

DopMyJIUPOBATH OMPEIECTECHUS] OKPYKHOCTH M KPyra, XOpAbl U AHaMETpa OKPYKHOCTH,
II0JIb30BAThCS UX CBOMCTBAMM; YMETh IPUMEHATH AT CBOKWCTBA IIPU PELIEHUH 3a1a4.

[Tonp30BaTbCcsi MPOCTEHIIMMH T€OMETPUYECKUMH HEPABEHCTBAMM, IMOHMMAaTh HX
MPAKTUYECKUI CMBICI.

[IpoBOIUTH OCHOBHBIE TEOMETPUUECKHE MOCTPOCHHS C TOMOIIBIO TUPKYJIIS U IMHEUKH.

8 kiacc

Onpenensath nNapauiebHOCTh MPSIMBIX C MOMOIIBIO PAaBEHCTBA PACCTOSIHUUA OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK APYroH IpsIMOiA.

Brnaners noHATHEM T€OMETPUYECKOTO MECTA TOYEK;

YMeTh ompenensTh OUCCEKTPUCY YIJIa U CePelIMHHBIN MEepIeHANKYISIp K OTPE3Ky Kak
reOMETPUYECKUE MECTa TOYEK.

Pacno3znaBaTte OCHOBHBIE BHJIBI YETBIPEXYTOJBHUKOB, UX DJIEMEHTHI, MOJb30BATHCI HX
CBOWMCTBAaMHM MPH PEIICHUU T€OMETPUYECKHUX 3a]1ay.

[IpuMeHsTh CBOWCTBA TOYKM IEpECEUEHUs MEAMaH TpeyrojbHUKa (IEHTpa Macc) B



pelIeHnN 3a1ay.

Bitagets noHATHEM CpEAHEN TMHUU TPEYTOJIbHUKA, IPUMEHSATH €€ CBOMCTBO IIPU PELIEHUU
TFEOMETPUYECKHX 3a]au.

[Tonp3oBatbecss Teopemoit ayeca M TEOPEMOW O NPONOPLHUOHAIBHBIX OTPE3KAX,
IIPUMEHATH UX NI PELICHHS IPAKTUYECKUX 3a1a4.

[TpuMeHsATH PU3HAKH MTOI00US TPEYTOIBHUKOB B PEIICHUU T€OMETPUYECCKHX 3a/1a4.

ITons3oBatbes Teopemoil [lmdaropa ans pemeHuss reoOMETpUYECKHX M MPAKTHYECKUX
3az1a4.

CrponuTh MaTeMaTHYECKYH0 MOJENb B NMPAKTUYECKUX 3a]adax, CAMOCTOSATENBHO IEJIaTh
4epTEX U HAXOAUTh COOTBETCTBYIOIINE JUIUHBI.

Bbruucnare  (pazauuHbIME - coco0aMM) — IUIOIIAAb  TPEYrOJIbHUKA UM IUIOLIAAU
MHOTOYTOJBHBIX (pUTyp (TOIB3YACH, T HEOOXOAMMO, KATbKYISTOPOM).

Brnaners nonsitusMu npeodpazoBaHus 1o J00Ms, COOTBETCTBEHHBIX JIEMEHTOB IOA0OHBIX
¢uryp. [lonp3oBaTbesi CBOMCTBaMU 1101001 MPOU3BONIBHBIX (DUTYP, YMETh BBIYHMCIATH JJIHMHBI U
HaXOJUTh YIJbl y NOJOOHBIX (puryp. IIpuMeHsaTs cBOicTBa MOJO0MS B IPAKTUYECKUX 3a7ayax.

YMeTb NPUBOAUTH MPUMEPHI TOJOOHBIX (DUTYP B OKPYKAIOIIEM MUpE.

IIpMeHSTh OY4YEHHBIE YMEHUS B IPAKTUYECKUX 3a7a4ax.

[IpuMmeHsTh OMyYEeHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MAaTEMATUUYECKUE MOJETH IS
3ajlay peaIbHOM KHU3HHU U IMPOBOJUTH COOTBETCTBYIOIIUE BHIUUCIIEHUS C IPUMEHEHHEM IIOJJ00MSL.

9 kia1ace

Bnagers moHATHAMM CHHYCa, KOCMHYCAa M TaHI€HCa OCTPOro yrjia IPsSMOYTOJIBHOIO
TPEYTroJIbHUKA; I0JIb30BATHCS ATUMHU IOHATHAMHU JUIsl pELIEHUS] IPAKTUYECKUX 3a]1a4.

ITonp3oBatbes popMynamMu IPUBEJCHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM
JUISL HAXOKJIEHHSI COOTHOIIEHUN MEX/ly TPUTOHOMETPUUECKUMH BEIMYMHAMU.

Bnagers noHATHMEM KacaTENbHOM K OKDPYKHOCTH, IIOJb30BaTbCs TEOPEMOH O
NEPIEHIUKYJIIPHOCTH KacaTeJbHON U pajuyca, IPOBEAEHHOIO K TOUKE KaCaHUs.

Ilosp30BaTbCa TEOPEMaMU O NMPOU3BEACHUM OTPE3KOB XOpJ, O MPOU3BEICHUM OTPE3KOB
CEeKYILHUX, O KBaJpaTe KacaTeIbHOM.

Bnagers NMOHATHAMHM BIMCAHHOTO M LEHTPAJIbHOTO yIja, WCIOJIB30BAaTh TEOPEMBI O
BIIMCAHHBIX yIiax, yriax MeXIy XopJaMu (CEeKYIIMMU) U Y€ MEXKy KacaTeJIbHON U XOpAOH Mpu
pELIEHNN TEOMETPUYECKUX 3a/1ay.

Brnaners nmoHATHEM ONMCAHHON OKOJIO TPEYTOJIbHHKA OKPY>KHOCTHU, YMETh HaXOIUTh €€
LIEHT.

[Tonb3oBatbes (pakTamMu O TOM, YTO OMCCEKTPUCHI YIIIOB TPEYrOJIbHUKA MEPECEKalOTCs B
OIHOM TOYKE, U O TOM, UYTO CEPEIMHHBIE MEPHEHAUKYISIPBl K CTOPOHAaM TpPEYTrOJIbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Bnagers MoHATHEM ONMCAHHOTO YETHIPEXYTOJBHUKA, IPUMEHATh CBOMCTBA OIMMCAHHOIO
YEeTBIPEXYTOJIbHUKA NPU PELICHUH 3a/1a4.

ITonp30BaTbcss  BEKTOpaMH, MOHHMMAaThb HMX TE€OMETPUYECKMHA U (U3MYECKUH CMBICI,
IPUMEHSTh UX B PEIICHUN T€OMETPUUYECKUX U (PU3MUECKUX 3a]au;

Bnaners noHsTHEM CpeqHEN JMHUM TPaleLUH, NPUMEHATh €€ CBOWCTBO NPU PELICHUH
FeOMETPUUECKUX 3aj1au.

[IpuMeHsTh OTyYEeHHBIE 3HAHUS HA NTPAKTUKE — CTPOUTHh MAaTEMATUUYECKUE MOJETH IS
3aJa4 peajbHON KU3HU U TPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS C TPUMEHEHNEM MOA00MS
U TPUTOHOMETPHUECKUX (PYHKIMH (TTONIB3YSCh, I71e HEOOX0IMMO, KAIBKYIIITOPOM).

10 kaace

3HaTh TPUTOHOMETpUYECKHE (YHKIIMM OCTPBIX YIJIOB, HAaXOAMTh C HMX MOMOIIBIO
pa3juyHble  3JIEMEHThl  MPSMOYIOJBHOTO  TPEYTroJIbHHKA  («pelleHHe  MPSIMOYTOJbHBIX
TPEYTOJIbHUKOBY).

HaxoauTs (¢ HOMONIbIO KANbKYJSTOPA) JUTMHBI U YTIIbI ISl HETaOIMYHBIX 3HAYSHUH.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JUIsl HAXOXKICHUS Pa3IMUHBIX DJIEMEHTOB
TpPEeyrojbHUKa («peleHue TPEYroJbHUKOB»), IPUMEHATh WX IMPU PEIIEHUU T€OMETPUUYECKUX



3ajad.

[TpuMeHSTH CKaJIsIpHOE MPOU3BEACHNUE BEKTOPOB ISl HAXOXKACHUS JJIUH U YTIIOB.

[Tonb30BaTbcss METONOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHSTh €ro B pEIICHUU
TreOMETPUYECKUX U MPAKTUYECKHX 3a/1a4.

Bnagers nmoHATUSMU MPAaBUJIBHOTO MHOTOYTOJIBHHUKA, JAJIUHBI OKPYKHOCTH, AJIMHBI 1yTU
OKPY)KHOCTH M DPaJUaHHOM Mepbl yIia, yMETh BBIYMCIATH IUIOIAAb Kpyra W ero dvacrei
MPUMEHSTH MOJIyY€HHbIE YMEHHS B PAKTUYECKUX 3a/1a4ax.

HaxoauTte ocu (MM LEHTPBI) CUMMETPUU (UTYp, TPUMEHSATH ABMXKEHHS IJIOCKOCTU B
MPOCTEHIINX CITydasix.

[TpuMeHsATh MOTy4YEeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTH MAaTeMaTHUECKUE MOJIEIH IS
3aJa4 peajbHOM JKU3HM M MPOBOJUTH COOTBETCTBYIOIIME BBIUUCICHHUS C MPUMEHEHUEM
TPUTOHOMETPHUYECKUX (PYHKUIUH (TIOJIB3YSCh, T1Ie HEOOX0IUMO, KAIbKYIATOPOM).

Cneyuanvhvie npeomemmuobie pe3yibmamol.

° BJIAJICHUE 3PUTEIBHO-0CS3aTEIBHBIM CIIOCOOOM 00CIEeIOBaHUS WU BOCHPHUSATHS
[BETHBIX (UJIM KOHTPACTHBIX, YEPHO-0EIbIX) pelbePHBIX U300paKEHUI MPEeIMETOB, KOHTYPHBIX
N300paKeHHI TEOMETPHUECKUX (DUTYD U T.II.

° YMEHHE BBIMOIHATH MPH MOMOIIM YEPTEKHBIX MHCTPYMEHTOB I€OMETPUYECKHE
MOCTPOCHHS, TOCTpOCHUE TpauKOB QYHKINH, THarpaMM | T.I1.

° YMEHHE YUTaTh [IBETHBIC (WJIM KOHTPACTHBIE, YepHO-0Oesbie) penbedHbie rpaduku
AJIEMEHTAPHBIX (PYHKIHN HA KOOPAMHATHOU IJIOCKOCTH.

° BJIa/ICHUE TIPABUJIAMU 3alIMCU MaTeMaTUYeCKUX (POPMYIT U CIIEIIUAIBHBIX 3HAKOB.

° BJIaJICHHE IPUEMaMH ITPeoOpa30BaHUsI MATEMATHUECKUX BBIPAKEHUH.



TemaTnueckoe NJIAHNPOBAHME C YKA3aHHEM KOJINYECTBA aKAJeMHYEeCKNX YACOB, 0TBOJAUMBIX HA OCBOEHHE KAXK/I0i TeMbl y4e0HOI0 Kypca U
BO3MOKHOCTb MCIIOJIL30BaHMsI 110 3Toii Teme D(I[)OP

7 kaace
Ne HauMmenoBanue KoanuecTtBo OcHOBHOe co/iep:KaHue Buabl gesiTeJIbHOCTH 00y4aKOIIMXCSH € DJIeKTPOHHbIE
n/n pa3aesoB U TeM 4acoB y4ueToM padoueil nporpaMmbl (uudpossbie)
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N3mepenue JIOMaHasl. U3YYEHHbIE TeOMEeTpUuYecKue (uUrypsl,

ICOMCTPHUUCCKUX BCIIMYMH.

PaBeHCcTBO reomMeTpuueckux QuUryp.
CpaBHEHHE OTPE3KOB U YIJIOB.
W3mepenue  OTpPE3KOB:  JUIMHA
OTPE3Ka, CANHUIIBI HU3MCPCHHA,
MU3MEPUTENbHbIE HHCTPYMEHTHI.
W3mepenue yrioB: TpagycHas mepa

yria, W3MepeHue  YIJIOB  Ha
MECTHOCTH.

CMeXHbIE M BEPTUKAJIBHBIE YIJIBI,
MEPIEHAUKYJISIPHbBIE MIpsIMBIE,

MOCTPOCHHUE TPSAMBIX YIJIOB Ha
MECTHOCTH.
Pa6ota c
yepTeKaMu.
[TpakTHdeckue 3a1aHus U 331a4U.

MIPOCTEUILINMHU

OIPEACIIATh UX B3aUMHOE PACIIOJIOKEHHUE.
BaINonHATE 4epTEX 1O YCIOBUIO 3a/1a4U.
[IpoBoguTs mpOCTEHIIME MOCTPOEHUS C
IIOMOIIBIO JIMHEVKU.

N3mepsaTe  nuHEHHBIE U YIJIOBBIE
BEJINYNHBI F€OMETPUYECKUX u
NPaKTUYECKUX OOBEKTOB C IOMOIIBIO
M3MEPUTENbHBIX HHCTPYMEHTOB (JINHEHKA,
MaciTaOHas JIMHENKa, pyJieTKa,
TPAHCIIOPTHUP, YEPTEKHBIA YTOJIBHUK).
Onpenenats  «Ha  IJa3»  pa3Mepbl
peaIbHbIX OOBEKTOB, MPOBOAUTH I'PyOYIO
OLICHKY UX Pa3MeEpOB.

Pemrate 3amaum Ha BBIYMCIEHHWE JUIMH
OTPE3KOB U BEJIMYHUH YIJIOB.

Pemarsn 3aja4u Ha B3auMMHOE
pacrioyio’keHle reoMeTprUIecKux puryp.
[IpoBoauTh  KiIaccUPUKALUIO  YIJIOB,
BBIYUCIIATh  JIMHEWHBIE U YIJIOBBIE
BEJIMYMHBI, MPOBOAUTH HEOOXOIUMBIE
JIOKa3aTeJIbHbIE PACCYKICHUS.



https://m.edsoo.ru/7f415e2e
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3HaKOMUTBCA C  HCTOPUEH  pa3BUTHS
TEOMETPHUH.

Jwuanor, HampaBJ€HHBIA Ha IMPOSBICHUE
UMHTEpeca K IMpOLLIOMY U HAaCTOSALIEMY
pOCCHUICKOM  MaTEMaTHKH, LIEHHOCTHOE
OTHOLIEHUE K JOCTHUKEHUSAM POCCHICKUX
MAaTeMaTUKOB u POCCUICKON
MaTEeMaTUYECKON LIKOJIBI, K
HCMOJIb30BAHUIO 3TUX JOCTH)XKEHUUA B
JPYTUX HayKax M MPUKIAJAHBIX cepax.

TpeyroabHUKH.

22

TpeyroJbHUK U €r0 MJIEMEHTBHI.
[TonsiTe O paBHBIX TPEYrOJbHUKAX
U IEPBUYHBIE TPEICTABICHUA O
pPaBHBIX (KOHTPYIHTHBIX) QUTYpaX.
Tpu [pU3HaKa paBeHCTBa
TPEYrOJIbHUKOB.

IlepnenquKyIsp K IpsIMOM.
Menuana, OuccekTpuca U BBICOTA
TPEYrOJIbHUKA.

PaBHOOE/IpeHHBI TpPEYroabHUK U
ero cBoiictBa. PaBHOCTOpOHHUMI
TPEYroJIbHUK.
OKpy>KHOCTb.
ITocTpoenus
JIMHEUKOMU.
ITpumepsl 3a1a4 Ha TOCTPOECHHUE.

HUPKYJIEM )51

PacriozHaBaTh Ha TOTOBBIX 4YepTexax
TPEYroJbHUKH, napsl paBHBIX
TPEYTrOJIbHUKOB (C YKa3aHHUEM IIPU3HAKOB).
BBINONHATE KPaTKYIO 3a1UCh U YEPTEXK 110
YCIIOBHIO 33JauHu.

BriBoauTh CIIEICTBHUSA (paBeHCTB
COOTBETCTBYIOLIUX AJIEMEHTOB) u3
PaBEHCTB TPEYrOJIbHUKOB.
DopMynHMpoBaTh OIIpEACIICHUS:
OCTPOYTOJIBHOTO, TYNOYTOJIBHOTO,
MPSIMOYTOJIBHOTO, paBHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB;
OMCCEKTPUCHI, BBICOTHI, MEIHUaHbI
TPEYTOJIbHUKA; CEPEIUHHOTO
MEpHeHIuKYNsIpa OTpe3Ka; IMepuMeTpa
TPEYTrOJIbHHUKA.

N3yuaTe aaropuT™M nOCTPOEHUS MEINAHBI,
OMCCEKTPUCHI U BBICOTHI TPEYTOJIbHUKA.
@opMyJIHpPOBATh CBOWCTBA WU NPHU3HAKU
PaBHOOEIPEHHOTO TPEYTOJIbHUKA.
AHanMM3UpOBATh PUCYHKH U pelIaTh 3a/1a4u
10 TOTOBBIM YEPTEKAM.

[IpuMeHATh M3YYEHHYIO TEPMHUHOJIOTHIO H
CUMBOJIMKY IIPH 3aIIUCU PELICHUMN.

Crpouth 4epTexu, pemiarb 3aqadud C
IIOMOILIBIO HAaXO0KJICHHUs paBHBIX

bubmuoreka I1IOK
https://m.edsoo.ru/7
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TPEYTrOJIbHUKOB.

Pacnio3naBath Ha yepTexax U H300paxkaTh
OKPY>KHOCTb H €€ 3JIEMEHTHI.

Penrate OCHOBHBIC 3371a4¥ Ha MIOCTPOCHUE:
yIiia, PpaBHOTO JaHHOMY; CEpPEIUHHOIO
NEepIEHINKYISIpa  JaHHOTO  OTpe3Ka;
IpsIMOM, TIPOXOIALIEH dYepe3 aHHYIO
TOYKY H TEPICHIUKYISIPHOW JTaHHON
MpsIMOi; OMCCEKTPUCHI IAHHOTO YTa.
Hcnonp3oBark 1u(ppoOBbIE pecypehl s
UCCIICIOBAaHUS ~ CBOMCTB  H3YyYaeMbIX
¢buryp.

3HAKOMUTbCS C HUCTOpUEH  Pa3BUTHUSA
TCOMETPHH.

YuyeOHnie CUTyallMy, HaIIPaBJICHHLIC Ha
aKTUBHOE y4actue B pelIeHUH
IMPAKTUYCCKUX 3a1a4 MaTeMaTHYEeCKOH
HANpaBJICHHOCTH, OCO3HAHHE BAKHOCTHU
MaTeMaTHYECKOTO oOpa3oBaHUs Ha
NPOTSDKEHUM BCEHM JKU3HU JUIS YCIIEIIHOM
NpopeCCUOHAIBHOW  JCATENBHOCTH U
pa3BUTHE HEOOXOAUMBIX YMEHUH.

[TapannensHble npsMBbIE.

14

Ornpenenenue napajuieIbHbIX
MPSIMBIX.

Hakpecr JIeXKallue,
COOTBETCTBCHHEIC u
OJIHOCTOPOHHHUE YTITBI

(oOpa3oBaHHBIE NpU IEPECEUECHUU
MapajuIeIbHBIX IPSIMbIX CEKYIIeH).
[Tpu3Haky mapanaeNnbHOCTH ABYX
MPSIMBIX.

[TpakTuyeckue CHOCOO0BI
MMOCTPOCHUMA napauiCiIbHBIX
IPSMBIX.

[TaTeiit noctynar EBknupa.

dopMynHMpoBaTh OmpecicHue
NapajulelbHbIX  NPAMBIX,  IPUBOAUTH
MPAKTUYCCKHUE TPUMEPLI MNapaJICIbHBIX
IPSIMBIX.

N3yuars cBoiicTBa yriioB, 00pa30BaHHBIX
IIPY NIEPECEUECHUN NapaIeIbHBIX MPSAMBIX
CeKyuiei.

OOBACHATD, UTO TAKOE CIIEJCTBHE.
[IpuMeHsTH MpH 10Ka3aTeIbCTBE METOJT OT
IIPOTUBHOTO.

W3yyarb mOpuUHLOMI —~ KOHCTPYUPOBAHHUSA
00paTHBIX YTBEPKICHHMA.
[IpoBomuTh
NapaJUIeIbHOCTH  JIBYX

J0Ka3aTcJIbCTBa
MMPAMBIX C

bu6morexka I[OK
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Teopembl 00 yriax, 0Opa3oBaHHBIX
JBYMsI TTApaJUICIIbHBIMA MTPSIMBIMH U

CEKYILEH.
Vsl c COOTBETCTBEHHO
napaujiCJIbHbIMU 150107%0

NEPIEHIUKYJIIPHBIMA CTOPOHAMH.
IIpu3Hak napajuieIbHOCTH MPSMBIX
4yepe3 PaBEHCTBO PACCTOSHHUU OT
TOYEK OAHOW MNpsAMOU [0 BTOPOHU
MPSMOM.

IlepBbIe IIOHATUA 0
JI0Ka3aTeNbCTBAX B TEOMETPHUHU.

MOMOIIIbIO  YTJIOB, OOpa30BaHHBIX TPHU
NEPEeCeYeHUH OJTUX NPSIMBIX TpeThei
HIPSIMOM.

AHanu3upoBaTh PUCYHKH M PELIaTh 33aa4u
10 TOTOBBIM YEPTEKAM.

BbInonHATE  MOCTpOEHUS  MapayljiesIbHbBIX
MPSIMBIX.

[IpuMeHsTh U3y4YEeHHYIO TEPMUHOJIOTHUIO U
CHUMBOJIMKY TIPH 3aIHCH PEIICHUH.

Pemarp 3amaun Ha [10Ka3aTenbCTBO H
BBIYMCIICHHSI,  HCIIONB3Ysl ~ HM3y4YCHHBIC
MOHSITUS.

3HaKOMHUTBCS C HCTOPHUEH  pa3BUTHS
TEOMETPHH.

OO6cyxnenue mnpodOsieM, CBSI3aHHBIX C
MPAKTHYECKUM MPUMEHEHUEM JOCTHKEHUN
HaYKH.

CooTHoOLIEHUS MEXKIY
CTOPOHAaMH U yIJIaMu
TPEYrOJIbHUKA.

14

Teopema 0 CyMMe YTJIOB
TpeyroJibHUKa. BHemHuu  yroi
TPEYrOJIbHUKA.

OCTpOyronbHbIM, NPSIMOYTOJIbHBII
U TYIIOYTOJIbHBIN TPEYTOJIbHUKH.
TeopemMa O COOTHOIIEHUAX MEXKIY
CTOPOHAMHU U yIJIaMU TPEYrOJbHUKA
U €€ CICICTBHA.
IIpocreiimue
T€OMETPHUH.
HepaBeHcTBa TpeyronpHuKa.
Hekoropsre CBOMCTBA
IIPSAMOYTOJIBHBIX TPEYTOJIbHUKOB.
[Ipu3naku paBeHCTBA
IIPSAMOYTOJIBHBIX TPEYTOJIbHUKOB.
CBoIicTBO MeIHaHbI
IIPSAMOYTOJIBHOTO TPEYTOJIbHUKA.

HCEpPaBCHCTBA B

BbruncisaTe CyMMy YIUVIOB TPEYTOJIBHHKA.
Haxomute uncinoBeile U OyKBEHHBIE
3HAUEHUs YIJIOB B  TIE€OMETPUYECKHUX
3aJa4ax C MCIOJIB30BAaHUEM TEOPEM O
CYMME yTJIOB TPEYTOJIbHUKA.
AHanu3upoBaTh TPEYroJbHUKU C Pa3HBIMU
JAHHBIMM,  TPOBOJUTH  HAOIIOJCHHUS,
JIeJ1aTh BBIBOJIBI.

DopMyIMpPOBaTh U JOKA3BIBATH TEOPEMBI O
CBOMCTBax MPSMOYTOJIBHOTO
TPEYTrOJIbHUKA.

Pacrio3naBaTh Ha TOTOBBIX YEPTEXkKAX MaAPhI
PaBHBIX MPSAMOYTOJBHBIX TPEYTOJbHUKOB
(c yKkazaHueM MpHU3HAKOB).

Crpoutp uepTexu, pemarb 3aJaud  C

ITOMOIIBIO HAaXO0XKJICHUS PaBHBIX
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
[IpumenaTh CBOMCTBO MEIUAHBI

NPSIMOYTOJIBHOTO  TPEYTrOJbHUKA  IIPH

bubmuoreka I[OK
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pelieHuu 3aaad.
3HAKOMUTBCA C HUCTOpUEH  Pa3BUTHS

T€OMETPHUH.

TBopueckoe 3agaHue, HampaBiICHHOE Ha

OBJAJICHUE  MPOCTECUIIMMU  HAaBBIKAMHU

HCCJIEJIOBATEILCKOM J1eATEIbHOCTH.

5. | IloBropenue, 06001IeHIE 4 0 0 | [ToBropenue u o0o6menue | Pematp  3amaum  Ha  moBTopeHue, | bubmmoreka IOK
Y CUCTEMAaTU3alHs OCHOBHBIX TIOHATUH ¥ METOJOB | WUIIOCTPUPYIOLIHE CBSI3U Mexay | https://m.edsoo.ru/7
3HAHUIA. Kypca reoMeTpuu 7 Kiacca. pa3IMYHBIMU YaCTSMHU Kypca. f415e2e

becena, wHampaBieHHas Ha MOHUMaHHE
MaTeMaTUYeCKOM HAayku Kak  cdepbl
YeNIOBEYECKON JEeSATENIbHOCTH, JSTamoB ¢
pPa3BUTUS W 3HAYUMOCTH [UJISl Pa3BUTHUA
[IUBUJIM3AIIH.
OO11ee KOJIMYECTBO YaCOB T10 68 | 4 0
porpaMme
8 kaacc
Ne HaumeHoBaHue KoaungecTBo OcHOBHOe co/iep:KaHue Buabl 1eiTeJJbHOCTH 00y4aOIINXCH € DJIeKTPOHHBbIE
n/n pa3esioB U TeM 4acoB yueToM padoueil nporpaMmbl (uudpossbie)
NMPOrpaMmbl ° o BOCIIMTAHUS o0pa3oBaTte/ibHbIE
2 % _ pecypcebl
S| 28 2L
] 8_8 E‘g
"1 28 28
&

1. | CooTHOIIEHUSI MEXKIY 9 1 0 |Illepnenaukynsp © HakJIOHHas. | Pacmo3HaBaTh W W300paxarh Ha pucyHke | bubmmoreka [IOK
CTOPOHAMHU U yIrlIaMU PaccrosiHie OT TOYKH 10 MPSMON. HEePIICHTUK YIS " HaKJIOHHYIO, | https://m.edsoo.ru/7
TpeyrojipHuKa PaccrosiHue MCKIY | mpoBeA€HHbIE W3 TOYKHM K mpsmoit; | f415e2e
(okoHYaHWUE). MapauIeTbHBIMH MPSMBIMH. CPaBHHMBATb MX JUTHHEL

{1:31(\)/[1\4Te)TqueCI<oe MECTO  TOYCK | opmynaupoBaTh ONpeieeHns PacCTOSHUS

[TocTpoeHue TpeyroapHHKA MO TPEM
AJIeMEHTaM.

OT TOYKH JI0 IPSIMOM U PACCTOSHUS MEKIY
rapajuieIbHbBIMU PSIMBIMU,
WJUTFOCTPUPOBATH OTU MOHATHS.

Pemlate 3amaus  Ha  BBIYMCIICHHE U
JI0Ka3aTelIbCTBO, CBSI3aHHBIE c
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COOTHOHMICHUAMU MCXKAY CTOpOHAMU U
yIriaMH  TPEYroJIbHUKA,  PACCTOSHUEM
MCXKAY napaujiCJIbHbIMA IIPpAMBIMH,
paccTositHue OT TOYKHU J0 NPSMOM.
MonenupoBaTe  yCIOBHE — 3a7adud  C
IIOMOILIBIO YEPTEKA WIM PUCYHKA, IIPOBOIAT
AOMNOJHUTCIIBHBIC IIOCTPOCHUA B  XOIC
peieHus.

Omnpenensatb  OucCceKTpuCy  yria H
CEpEIUHHBIN NIEPIICHANKYIISP K OTPE3KY KaK
TFE€OMETPUUYECKHE MECTA TOYEK.

Pemats OCHOBHBIE 3a1aul Ha IOCTPOCHUE

TPEYTrOJIbHUKOB 1o pa3IMYHbIM
JJIEMEHTaM.
3HaKOMUTbCA C  HCTOpPHEH  pa3BUTHUSA
T€OMETPHUH.

I[I/IaJ'IOl", HaHpaBJ’IeHHHﬁ Ha OBJIaJCHUC
SI3BIKOM MAaTEMaTHKA M MaTeMaTHYEeCKOI
Ky.]leypOﬁ KaK CpeACTBOM IMO3HAHUA MHPA.

YeTsIpexyroJbHUKN.

24

MHOroyronbHuK. BelImykislii
MHOT'OYT'OJIbHUK.
YeTsIpexyrojbHHUK.
[Tapamnenorpamm, €ro Npu3HaKu U
CBOWCTBA. YacTHble ciay4dau
[apajuIeIorpaMMOB
(mpsAMOYTOJIbHUK, POMO, KBaapar),
UX  IpHU3HAKK U CBOWCTBA.
Tpanenusi. PaBHOOOKAS u
IIPSIMOYTOJIbHAS TpaIneLuy.

Teopema daneca.
VaBoenne w™enuanbl. OceBas H
HCHTpaJ'II)HaSI CI/IMMeTpI/II/I.

N3o0paxaTh 1 pacrio3HaBaTh Ha YePTEkKAX
YeTHIPEXYTONbHUKN Pa3HBIX BUIOB U HUX
JJIEMCHTHI.

dopMynupoBaTh OTpeieNIeHus:
napaiesiorpaMma, PSIMOYTOJIBbHHKA,
pomba, KBajpara, Tparneuuu, paBHOOOKOMH
Tpaneuuu, IpsIMOYTrOJIbHOM TPaIelyH.
Jloka3plBaTh M HUCMOJNB30BaTh  IMpHU
peuieHnuy 3a1ad MpU3HAKK W CBOMCTBA:
napasienorpamma, MPSIMOYTOJIbHUKA,
poMba, KBaapara, Tparmenny, paBHOOOKOH
Tpamnenuu, IpSMOYToJIbHON TparneIyH.
[IpoBOUTE TOCTPOCHUS C TOMOUIBIO
LUPKYJIS ¥ JUHEHKH C HUCIOJIb30BAHUE
Teopemsl Paneca.

bu6mmorexka I[OK
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[IpumeHsIT METOA YABOECHUS MEIUaHbI
TPEYroJIbHUKA IIPU PEILEHUN 3a/1a4.
[IpuBoauTh mpuMeps! Guryp, ob1amaromUX
OCEBOM M ULEHTPAIBHOM CHMMETpHUEH, a
TaK)K€ IPUMEpPBl OCEBOM M LEHTPAIBHOU
CUMMETPHUU B OKpYKaroliel 00CTaHOBKE.
CTpouTh CUMMETPHYHBIE (PUTYPHI.
Hcnonb3oBath 1UQpPOBBIE pecypechl Aiis
HCCIIEIOBAaHUsI ~ CBOMCTB  HM3Yy4aeMbIX
¢buryp.

3HAKOMUTbCA €  HUCTOpPHEH  pa3BUTHUSA
TEOMETPHUH.

VY4eOHble CHUTyalluu, HaIpaBJIE€HHbIE Ha
npuodpeTeHue B COBMECTHOMI
NESITEIbHOCTH HOBBIX 3HaHWM, HAaBBIKOB U
KOMIIETCHLIMM U3 OMbITA APYTHUX.

[Imomane. Teopema
[Tudaropa.

13

[Tonsatne 006 oOmel Teopuu
IUIOIIA/IH.

ITnomane MHOT'OYTOJIbHUKA,
napajuiesiorpaMma, TPEYroJbHUKA,
Tparneuuy.

OtHoweHune ionanen
TPEYroJIbHUKOB c o01muM

OCHOBAaHHMEM WJIN OOIICH BEICOTOM.
Brruncnenue miomaned CII0MKHBIX
buryp uepes pazOueHne Ha 4acTH U
JIOCTPOCHHUE.

[Tnomanu ¢uryp Ha KIeT4aToi
Oymare.

Teopema [Tudaropa, eé
JI0KA3aTeJIbCTBO U IPUMEHEHHUE.
Ob6parnas Teopema [Iudaropa.

®opmMupoBaTh IIEpPBUYHBIC
NPEACTaBICHUAMU 00 oO0mmel Teopuu
wiomanau  (Mepsl), (bopmynHrpoBaTh
CBOMCTBa  IJIOIIAAH, BBIACHATH  HX
HATrJISTHBIA CMBICIT.

BreiBonuth dbopMyIbI TIoHIaIn
napajuiesniorpamma, TPEYTOJIbHUKA,
Tpameuuu U3  GOpMyIbl  IUIOLIAAU
MPSIMOYTOJIbHUKA (KBapaTa).

Boruncnsate  (pa3nuyHBIME - CLIOCOOAMM)
IJIOMAb  TPEYroJIbHUKA W IIOMIA/IH
MHOTOYTOJBHBIX (UTYP.

Haxonuts TJIOIAN duryp,
M300paXEHHBIX Ha KIEeTYaTol Oymare,
WCIIONBb30BaTh pa3OWeHre Ha YacTH |
JIOCTPOEHUE.

PazOupath  mpuUMepBl  HCIOJIE30BAHUS
BCIIOMOTATENILHOM TUIOIIAIU JJI PEIICHUS
TCOMETPHYCSCKHX 3aJad.

bubmunoreka I1IOK
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Onwupasicb Ha JaHHBIE YCJIOBUS 337a4H,
HaXxOJUTh  BO3MOXXKHOCTH  HPUMECHEHHS
HEOOXOAMMBIX  (GOpPMYIT U CBOWCTB
IUTOLIA I, TPe0oOpPa3oBHIBATH (POPMYIIBL.

Bbrunciste TUIOIA T Pa3IUYHBIX
MHOTOYTOJIbHBIX (UTYP.
Jloka3bIBaTh TEOpeMy [Tudaropa,

UCIIONB30BaTh €€ B NPAKTHYECKUX
BBIYMCJICHUAX.

[lpumeHATh  MONMyYeHHBIE 3HAHUA |
YMCHHA TIIPpU PCHICHHUH IMPAKTUYCCKUX
3ajad.

3HAKOMUTbCS C HUCTOpUEH  Pa3BUTHUSA
T€OMETPHH.

OO6cyx1eHre BO3MOXKHOCTH y4acTus AeTel
B IIPEIMETHOHN HeZIeTIe.

ITogoOusIe
TPEYTOJIbHUKH.

18

[TponopuiroHanbHbIE OTPE3KH.

[TonoGue TPEYTOJIbHUKOB,
K03 unueHT momoousi.

[Ipuznaku og00ust
TPEYTOJILHUKOB.

CpenHsist IMHUS TPEYTOJILHUKOB.
IIpumeHeHne noxoous pu
pemieHnH 3aaady. Teopema O TOUKe
nepeceueHust MenuaH
TPEyroJbHUKA.

[IponopimoHanbHbIE  OTPE3KU B
MPSAMOYTOJIBHOM TPEYTOJIbHUKE.
[IpakTnueckue MIPUIIOKEHUSA
no100Ust TPEYrOJIHLHUKOB.

OOBSCHATH MOHATHE TPONOPLUUOHATIBHOCTU
OTpPE3KOB.

HccnenoBats BOIIPOCHI 0
IPONOPLUOHAIIBHOCTH OTPE3KOB, Ha
KOTOpble OucCeKTpuca JEIUT CTOPOHY
TPEYrOJIbHUKA, MPHIEKAIIUM CTOPOHAM
TPEYrojabHHUKA.

dopMynupoBaTh OINpeseleHne MOT00HBIX
TPEYTrOJIbHUKOB.

Haxoaute monoOHBIE TPEyroJbHUKH Ha
TOTOBBIX ~ 4YEpPTEekKax C  yKa3aHUEM
COOTBETCTBYIOLMX MPU3HAKOB MOJO0MS.
Pemars 3amaun Ha [IOJ0OHEIE
TPEYTrOJIbHUKN c MIOMOUIBIO
CaMOCTOSITENTLHOTO TOCTPOCHUS UepTexkeit
Y HaX0XJIEHHsI IOJJOOHBIX TPEYTOJIbHUKOB.
®opMyaHpoBaTh U J10Ka3bIBaTh TEOpEMY 00
OTHOIIIEHNUU iouaaen 0JOOHBIX
TPEYTrOJIbHUKOB.

bubmunoreka I1IOK
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IIpoBonuTs JI0Ka3aTebCcTBa c
UCIIOJIb30BaHUEM MPU3HAKOB MOA00US.
Jloka3pIBaTh TpH MpU3HAKA TOJ00MS
TPEYrOJIbHUKOB.

HaxomuTh miomaay mogo0HbIX Guryp.
@opMyJIUPOBATh OMNPEIEICHUE CPEHEN
JIMHUM TPEYrOJIbHUKA.

[IpoBomuTh JOKA3aTENBCTBO TOIO, YTO
MeJMaHbl TPEYroJibHUKa IEPECEKAOTCS B
OJIHOM TOYKE, U HAaXOJUTh CBSI3b C HEHTPOM
Macc, HaXOAUTb OTHOLIEHHWE, B KOTOPOM

MeluaHbl TeTATCS TOYKOM ux
nepeceueHusl.

HccnenoBathb BOIIPOC 0
IPOTIOPIMOHATBHBIX OTpe3Kax

HPSMOYTOJIBHOTO TPEYTOJIbHUKA, pellaTh
COOTBETCTBYIOILIME 33]]Ja4l HA BBIUUCIICHHUE.
PaccmarpuBath  mpuMeHeEHHE — MeToJa
1oJ00us B 3a/1a4ax Ha IIOCTPOEHHUE.
OOBACHATh, KaKk MOXKHO MCIIOJIb30BaTh
CBOMCTBa MOJOOHBIX TPEYrOJIbHUKOB B
U3MEPUTENIBHBIX paboTax Ha MECTHOCTH.
Pematp reomerpuueckue 3agauu U 3agadu
U3 peaJbHOW JKU3HM C HCIIOJIB30BAHUEM
MO1I00HBIX TPEYTOJIbHUKOB.

3HAKOMUTbCS C HCTOpUEH  pa3BUTHUS

TEOMETPHUH.
Jluckyccus, HampaBlICHHAasT Ha pa3BUTHE
yMEHUSA BUJIETH MaTeMaTUYECKUE

3aKOHOMCPHOCTH B HCKYCCTBC.

[ToBTOpEHME,
00001IeHHE 1
CHCTEMAaTH3alHs
3HAHUH.

[ToBTOpEHNE OCHOBHBIX MOHATUU U
METOJIOB KypcoB 7 U 8§ KJaccos,
000011IeHE 3HAHUA.

Pemarsn 3aja4u Ha TMOBTOPEHHE,
WUTIOCTPUPYIOIIUE CBSI3H MEKIY
pa3IMYHBIMU YaCTSAMH Kypca.

[IpumeHATh MONYyYEHHBIE 3HAHUS IIPU
pELICHNH TPAKTHYECKUX 3a/1a4.

bubmmorexka I[OK
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OO11ee KOIMYECTBO YaCcOB IO 68 | 5 0
IporpaMme
9 kJaacc
Ne HauMmenoBanue KoanuecTtBo OcHOBHOe coiep:KaHue Buabl gesiTeJIbHOCTH 00y4aKOIIMXCSH € JJIeKTPOHHBbIE
n/n pa3aesoB U TeM 4acoB yueToM padouell NporpaMmbl (uudpossbie)
NPOrpaMmblI ° o BOCIUTAHUS o0pa3oBaTe/bHbIe
= =
2
Z oo 5 pecypcsl
o L 4 o 4
— = o
N e 9 = (=
9 Q_‘lc = O
-4 =S ¢ 8
=9 =8
S =y
= | E
1. | llomo6HbIE TPEYTrOJIbHUKH 6 0 0 | Cunyc, xocwHyC, TaHreHC octporo | DopmynHpoBaTh onpenenenust | bubmmoreka  [JOK

(OKOHYAHHE).

yria IPSMOYTOJIBHOTO
TpPEeYroJbHUKA. OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKJIECTBO.
Tpuronomerpuyeckue ¢GbyHKIMN

yIJIOB 309, 45° 1 60°.

TPUTOHOMETPHUYECKUX (PYHKIMI OCTPOro
yTi1a, IPOBEPATH UX KOPPEKTHOCTD.

BLIBOI[I/ITB TpI/IFOHOMeTpI/IquKI/Ie
COOTHOILIICHUA B HpﬂMOerJII)HOM
TPEYroJIbHUKE.

Hccnenosars COOTHOILIECHUSA MEXKY
CTOpOHaMI/I B pr[MOerJ'II)HLIX

TpeyrojbHHUKax ¢ yriamu B 45° u 45°; 30°
u 60°.
Hcnonb3oBare (opMynibl NpUBEACHUS U

OCHOBHO€ TPUTOHOMETPUYECKOE
TOXKJIECTBO s HaXO0XJICHHUS
COOTHOIIICHUN MEXIY
TPUTOHOMETPUUYECKUMU byHKIUIMU

Pa3IUYHBIX OCTPHIX YIJIOB.
[IpuMeHsITh TONyYeHHBIE 3HAHUS W
YMEHHSI TIPU PEIICHHH MPaKTUIECKUX
3aja4.

3HaKOMUTbCS C UCTOpUEH pPa3BUTHS
TEOMETPHUH.

https://m.edsoo.ru/7f
417e18
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Jluanor, HampaBJICHHBI Ha IPOSBIICHUE
WHTEpeca K MPOLUIOMY K HACTOSIIEMY
POCCHUICKOM  MaTEMaTHKH, LEHHOCTHOE
OTHOILLEHUE K JIOCTHKEHUSIM POCCHICKUX
MAaTeMaTUKOB u POCCUICKON
MaTeMaTUYECKOU LIKOJIBL, K
HCMOJIb30BAHUID ITUX JOCTHMIKEHHH B
JPYTUX HayKax M MPUKIAJAHBIX cepax.

OKpy>XHOCTb.

18

B3aumHoe pacroioxeHue
OKpYXHOCTH U nipsiMoii. KacatenbHas
U CeKyIIasi K OKPYKHOCTH.
Brucannble W LEHTPaNbHBIE YTJIbI,
YroJl MeXy KacaTeJIbHON U XOpOH.
VYTIbl MEXAY XOpJaMU U CEKYIIHMHU.
Teopema 0 IpOU3BENEHUU OTPE3KOB
XOp/A, TEOpeMbl O MPOU3BEACHUU
OTPE3KOB  CEKYUIMX, Teopema o
KBaJIpaTe KacaTeabHOM.

buccekrpuca 51 CEpEIMHHBIN
NEPIEHIUKYJISAP KaK TEOMETPUUECKUE
MecTa TOYEK.

OKpy>KHOCTb, BIIMCAaHHas B YIOJL

Bnoucannas u onucaHHas
OKPYKHOCTH TPEYTOJIbHUKA.
Bnucannsie 178 OINMICaHHBIE
YETBIPEXYTOJIbHUKHU.

dopmynupoBaTh OTIpeJIeIICHUS .
OKPY)XHOCTH,  XOpJAbI, JAMaMeTpa U
KacaTeNbHON K OKPYXHOCTH; M3y4aTh UX
CBOICTBa, MPU3HAKU, CTPOUTH YEPTEHKH.
DopMyITupoBaTh U JOKa3bIBATh TEOPEMBIL: O
CBOMCTBE KacaTelbHOH, O MpHU3HAKEe
KacarelbHOU, 00 OTpe3Kax KacaTelIbHOM,
MIPOBEICHHBIX U3 OJTHOM TOUKH.
dopmynupoBaTh TIOHSITHSI JTyTH
OKPYXKHOCTH M TpaJyCHOW MeEphl OyTu
OKPY>KHOCTH.

DopmMyIHpoBaTh oTpeieNIeHust
[EHTPAILHOTO U BIIMCAHHOTO YTJIa.
Pacmo3naBate Ha uepTekax U U300paxaTh
[EHTPAIbHBIEC U BIIMCAHHBIE YTIIBI.
DopMyTUpPOBAThH U JI0KA3BIBATH TEOPEMBI O
BIHCAaHHOM yrie, 00 oTpe3Kax
MePECEeKaIOIINXCs XOP.

dopMynmupoBaTh U JOKA3bIBATh CIEICTBUS
U3 TEOPEMBI O BIIMCAHHOM YTJIE.
Hcnonb3oBarts METOJI I'MT I
JI0Ka3aTelbCcTBA TEOPEM O IEepecedeHuH
OMCCEKTpUC  YIJIOB  TpPEyroJibHUKa U

CEepENUHHBIX MIEPIICHINKYIISIPOB K
CTOPOHAM TPEYTOJIbHUKA.

DopmyIHUpOBaTh onpeeIcHue
OKPY>KHOCTH, BIIMCAHHOMU B

MHOT'OYT'OJIbHUK, )4 OKPY’KHOCTH,

bubmuoreka  IIOK
https://m.edsoo.ru/7f
417e18
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OIMCAHHOM OKOJIO MHOTOYI'OJIbHHKA.

@opMyIMpOBaTh U JOKa3bIBaTb TEOPEMBI:
00 OKPYKHOCTH, BITMCAHHOM B
TPEYroJbHUK, 00 OKPY>KHOCTHU, ONUCAHHOMN
OKOJIO TPEYTOJIbHHKA, O CBOMCTBaX CTOPOH

OIHMCAaHHOTO YeThIPEXYTOJIbHUKA, 0
CBOWCTBE YTJIOB BIIMCAHHOT'O
YeThIPEXYTOJIbHUKA.

HccnegoBaTh, B TOM 4YHCJIE€ C IIOMOIILIO
nU(pPOBBIX PECypcoB, BIIMCAHHBIC U
OIMMCaHHBIE YETBIPEXYTOJIbHUKH,
BBIBOJIUTh UX CBOMCTBA M MPU3HAKU.
[IpumeHATh MNOJNIydEHHBIE 3HAHUS H
YMEHUSI TpPU PEIICHUH MPAKTUYECKUX
3ajad4.

3HAKOMUTBCSI C HMCTOpPHEH  pa3BUTHUA
T€OMETPHHU.

YyeOHble CHUTyallud, HamnpaBiICHHbIE Ha
aKTUBHOE y4acTue B pelIeHnn
MPAKTUYECKUX 3a7a4 MaTeMaTU4YECKOU
HANpPaBJIEHHOCTH, OCO3HAHUE BAXKHOCTHU
MaTeMaTHYECKOTro o0Opa3oBaHUs Ha
MPOTSKEHUU BCEH KU3HM ISl YCHEITHOMN
npodeccnoHabHOM ~ AESITeNTbHOCTH |
pa3BUTHE HEOOXOAMMBIX YMEHHIA.

Bexkropsl.

16

[Tonstue Bektopa. [lnuHa (MomyInb)
BEKTOpa.  PaBEHCTBO  BEKTOPOB.
OtknanpiBaHuE BEKTOpa OT JaHHOU
Toukd. ClO)KeHHEe U BBIYUTAHHE
BEKTOPOB. YMHOXXEHHME BEKTOpa Ha
yucio. [IpuMeHeHne BEKTOPOB K
pemieHuto 3anad. CpenHss JHMHHUA
Tparneuuy.

dopmMynupoBaTh oTpenieNeHus U
WUTIOCTPUPOBATh TOHSATHS BEKTOpA, €ro
JUIMHBI  (MOJIyMNsl), COHAIPABJICHHBIX H
MTPOTHBOIOJIOKHO HaIpaBJICHHBIX
BEKTOPOB, KOJUIMHEAPHBIX H  PaBHBIX
BEKTOPOB, HYJICBOTO BEKTOPA.
Hcnonb3oBath BEKTOPBI KaK
HaTpaBJICHHBIE OTPE3KH, HCCIEI0BATh
reoMeTpuueckuil  (mepemeiieHue) U
(u3nueckuii (cuiia) CMbBICIIBI BEKTOPOB.
N300pakaTh BEKTOPHl 33JaHHOM JUIMHBI,

bubnmmoreka  IJOK
https://m.edsoo.ru/7f
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3aIaHHOTO  HAIpPABJICHUS, W300pakKaroT
COHANpPaBJICHHBIC, MIPOTHUBOIIOJIOKHO
HaIpaBJICHHbIC, KOJUTMHEAPHBIC W PaBHBIC
BEKTOPHI.

3HATh OMNpEAENEHUS CYMMBl H Pa3HOCTH
BEKTOPOB, YMHOXKEHHUS BEKTOPA HA YUCJIO;
HCCIIEIOBaTh, B TOM YHCJIIE C IIOMOIIBIO
IHU(POBBIX PECYPCOB, TEOMETPUUCCKUN U
(U3NYECKUN CMBICIIBI ATHX OTEPAIHi.
dopMynupoBaTh M JOKa3blBaTh  C
MTOMOIIBI0 BEKTOPOB TEOPEMY O CpEHaHEH
JMHUYU TpaneIuu.

Pemate 3amauM Ha JOKa3aTEIbLCTBO M
MOCTPOCHHUE, UCIIOJIB3YS U3Yy4EHHbIE
YTBEPXKICHUS U TIPABHIIA.

3HAKOMUTbCS C HCTOPUEH pa3BUTHSA
TCOMETPHH.

OO6cyxnenue mpoOieM, CBSI3aHHBIX C
MIPAKTUICCKUM MPUMEHEHHEM JOCTHKCHHM
HayKH.

Meton KoopauHar.

22

Pasnoxenne BekTOpa IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunarts! BekTopa.

CBs3p  MeXIy  KOOpAMHaTaMu
BEKTOpa U KOOpAMHATaMU €ro
KOHIIa ¥ HaJaa.

[Tpocreiimue 3a1a4u B
KOOpJMHATaX.

YpaBHEHHE OKPYKHOCTHU U MPSIMOM.
B3aumHOe pacnoioxeHue ABYX

OKPY’KHOCTEH. Kacanune
OKPY>KHOCTEH. Oomme
KacaTeJIbHbIC K JABYM

OKPYXHOCTSIM.
Meron KoOpAMHAT NpPHU PELICHUH
TEOMETPUUECKUX 3a/a4.

PackimageiBaThb BEKTOP 110 JIBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

OOBACHATP W WLTIOCTPUPOBATH TOHSITHS
NPSAMOYTOJIBHOM ~ CUCTEMBI  KOOPAMHAT,
KOOpJIMHAT TOYKH, KOOPJMHATHBIX
BEKTOPOB M KOOPAMHAT BEKTOPA.

Pemats 3a1aum Ha 1€MCTBUS C BEKTOpaMu B
KOOpJMHATAX.

BpIBOIUT, WM NPUMEHSATH NPU PEIICHUU
3amad  GopMysabl KOOpAWHAT CepeIUHBI
OTpE3Ka, pACCTOSIHUA  MEXAY  JBYMs
TOYKAMH, JJIMHBI BEKTOPA.

BeiBoguTE  ypaBHEHHE ~ OpSAMOM U
OKPY>KHOCTH.

Brigenats MOJHBIA  KBagpar A
HaXO0XKJICHUS LIEHTpa u panuyca

bubmmoreka  IJOK
https://m.edsoo.ru/7f
41al2c
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Hcnonbs3oBaHue MCTO/la KOOpANHAT
B IIPAaKTUYCCKHUX 3aJadax.

OKPYKHOCTH 110 €€ ypaBHEHHUIO.

Pemlate 3agaun Ha HaAXOXIEHUE TOUYEK
IepeceyeHus] NpsSIMbIX U OKPYKHOCTEH ¢
IIOMOIIIBIO METO/1a KOOPAUHAT.
Hcnonb3oBars CBOICTBA YIJIOBOT'O
kod(duimeHTa NpIMOW TPH PEHICHUH
3a/1a4, JJIs OIPENEICHUs PacIOIOKEHUS
MPSMOW.

HccnenoBath, B TOM YHUCIIE C ITOMOLIBIO
HU(POBBIX PECYPCOB, ClAydau B3aUMHOIO
PacrosoKeHus ABYX OKPYKHOCTEH.
Pewate 3a/1a4u, CBSA3aHHbIE c
IIOCTPOCHUEM OKpYKHOCTEH u
KacaTeJIbHbIX K HUM.

[IpuMeHsITh KOOpAMHATBHI MPU PELICHUU
F€OMETPUUYECKUX U MPAKTHYECKUX 3aj1ad,

U1 [IOCTPOCHMUSI ~ MAaTEMAaTUYECKUX
MoJesniell  pealbHBIX  3a7ad  («MeTof
KOOpPJUHAT).

Ilonb3oBaTbecss  UIsl  NOCTPOCHUS |
HCCIeI0OBaHU IM(DPOBBIMU PECYPCAMHU.
3HAKOMHUTbCA C HCTOpPUEH  pa3BUTHS
TEOMETPHH.

TBopueckoe 3agaHue, HaIpaBICHHOE Ha
OBJIAJICHME  NPOCTEHIIMMU  HaBBIKAMU
HCCIIEIOBATENIbCKON AESITETbHOCTH.

5. | IloBTOpenue, 006001ICHHE 6 1 [ToBTOpeHHre OCHOBHBIX MOHATHN W | Pemath  3amaum  Ha  moBTopenue, | bubGmmorexka  [JOK
U CUCTeMaTU3alus METO/IOB KypcoB 8 W 9 KIAccoB, | WLIIOCTPUPYIOIIHE CBSI3U Mexay | https://m.edsoo.ru/7f
3HAHWM. 000011IeHNE 3HAHMIA. pa3IMYHBIMU YaCTSAMH Kypca. 41a12c

[IpuMeHsTh TONIy4eHHBIE 3HAHUS TIPU
pEIICHUN TPAKTHYECKHX 3a7ay.
OO11ee KOJIMYECTBO YaCcOB IO 68 | 4
nporpamme
10 kaacc
Ne KosmnuectBo OcHoBHOe coaep:xaHue DJIeKTPOHHbIE
n/n 4acoB (uudposBbie)
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HanmenoBanmne ® o Buapl 1eaTe1bHOCTH 00YYAKOIIHMXCS € oOpa3oBaTeIbHBIE
pa3iesioB U TeM E _ % _ yueToM padoyel MporpaMMbl pecypcbi
MpPOrpaMMblI °c | 25 28 BOCIIMTAHUS
5| 3§ E8
® 1 E8 £8
2 | g
CooTHo1IEHNS MEXTY 24 | 1 0 | Onpenenenue DopMyIupoBaTh ompenenenus | bubnmoreka HOK
CTOpPOHAMH U YTJIaMU TPUTOHOMETPHYCCKUX  (YHKIHMH | TPHTOHOMETpHYCCKHX (DyHKIMi Tymbeix u | https://m.edsoo.ru/7f4
TpeyroiabHuka. CkanspHoe yrnoB or 0° mo 180° KocuHyc M | mpsMBIX YITIOB. 1al2c
MIPOU3BEICHUE BEKTOPOB. CHHYC MpSMOTO W TYHOro yria. | BBIBOOUTH TEOpeMy KOCHHYCOB U TEOPEMY
Teopema KOCHHYCOB. | CHHYCOB (C  paamycoM  OITMCaHHOM
(O600mEnHAas) TeOpEMa CUHYCOB (C | OKPYKHOCTH).
panuycom ONMCaHHOM | Pemars TpeyronbHUKH.
okpyxHoctH). Haxoxnenwe mmH | Pemrats NPaKTUYCCKHE 3aja4u,
CTOPOH W  BCIMYMH  YIJIOB | CBOZSIIHMECS K HAXOXJICHHIO Pa3JIMYHBIX
TPEYTOJILHUKOB. dopmyiia | AJIEMEHTOB TPEYroJbHHKA.
IUIOIIAAN TPEYTOJIbHUKA 4Yepe3 aBe | Mcrmonp30BaTh CKaIIpHOE NPOHM3BEACHUE
CTOPOHBI M YIrOJ MEXIy HHMH. | BEKTOPOB, BBIBOJIUTH €r0 OCHOBHBIC
dopmyia IUIOIIAU | CBOMCTBA.
YeTHIPEXYTOMBHUKA ~ 4Yepe3  ero | Beramenars  cymmy,  pasHOCTh |
JIMAaroHalli M Yroj MEXIy HUMH. | CKQIIPHOEC MPOM3BEICHUE BEKTOPOB B
[pakTHueckoe NpUMEHEHHE | KOOpJHMHATAaX.
JIOKa3aHHBIX TEOPEM. [TpuMeHATh CKaNSIPHOE POU3BEICHUE IS
CkansipHoe NPOM3BEJCHNE | HaXOXKJICHUS JUIMH U YTIIOB.
BEKTOPOB, €ro TpUMEHeHHe [uisi | [IpUMEHSATh BEKTOPHI /sl pEICHHs 3a1a4
HaXO0K/ICHHS JUTHH U YTJIOB. KAHEMATUKUA U MEXaHUKH.
Pemenne 3amay ¢ nomomibio | 3HAKOMHUTBCSI € HCTOpUEH  pa3BUTHUSA
BEKTOPOB. Te€OMETPHH.
[IpumeHeHne BEKTOPOB Uis pelieHus | becena, HampaBiieHHass Ha OHUMAaHUE
3a71a4 KHHEMAaTHKH U MEXaHUKH. MaTeMaTU4ecKol HayKd Kak  cepsl
YeJIOBEYECKON JEeSITeIbHOCTH, JTaloB &
pa3BUTUS W 3HAYUMOCTH JJIsI Pa3BUTHUS
[UBIJIM3AIIUH.
[TpaBuabHBIE 20 | 1 0 | [IpaBusbHBIC MHOTOYTOJIbHUKH, | DopMynupoBarh ompenenenue | bubmmoreka LHOK
MHOTOYTOJBHUKH. J[;TiHA BBIYHCIICHHE 170 9JIEMEHTOB. | TIPABHIBLHBIX MHOTOYTOJBHHKOB, | https://m.edsoo.ru/7f4
OKpY>KHOCTh,  ONMCAaHHAsl  OKOJIO | HAXOJMTh MX YJIEMEHTHI. 1al2c
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OKPY>KHOCTH U ILJIOIIAb
Kpyra.

MPaBUIBLHOTO MHOTOYTOJIbHUKA.
OKpY>KHOCTb, BIIMCaHHAs B
MIPABWIIbHBII MHOTOYTOJIbHUK.
[Toctpoenue MPaBUJIbHBIX
MHOT'OYTOJIbHUKOB.

Yucno m U JUIMHA OKPYKHOCTH.
JnuHa  OKpYy)KHOCTM M AYTH
okpyxHoctu. [Inomanp kpyra u ero
AJIEMEHTOB (CEKTOpa M CErMEHTA).
Breruucnenne rmomanei  guryp,
BKJIFOYAIOITUX JIEMEHTHI KpyTa.

[Tonb3oBatbes TIOHSITHEM JUTHHBI
OKPYXKHOCTH, BBEIEHHBIM C IOMOIIbIO
MIPaBUIIbHBIX MHOTOYTOJIbHUKOB,
ONpeAeNsATh YWUCIO 7, AJUHY AYTH U
paiiaHHYIO MEpY yIJia.

Pemarpr  3amaun  Ha  MOCTPOEHHE
MPABWIBHBIX MHOTOYTOJBHUKOB, B TOM
YHClie C OMOIIBIO LU(POBBIX PECYPCOB.
Ornpenenars miomaab Kpyra.

BeiBoguTh (dopmynel (B TpaaycHOW U
paguaHHOM  Mepe) JIA  JUIMH YT,
IJIOMIAa/Iel CEKTOPOB U CETMEHTOB.

Beruucars TIOIIa A ¢uryp,
BKJIIOYAOMIUX  3JICMCHTBI  OKPYXHOCTH
(kpyra).

Haxoauth muomniaam B 3agadax peaabHOR
JKU3HH.

3HAKOMUTBCS C HWCTOpUEH pa3BHTHS
T€OMETPHUH.

Jluanor, HampaBJCHHBIH Ha OBJAJCHHE
SI3LIKOM MaTEMaTUKA W MaTeMaTH4YeCKOM
KYJBTYPOH KaK CPEJCTBOM IO3HAHUSI MUPA.

JIBM>KEHUS TIOCKOCTH.

IlonsiTHE O JBMKEHHH IIJIOCKOCTH.
ITapajutenpHBIN MIEPEHOC, TOBOPOT U
cummerpud. Ocu U LEHTpPHI
CHUMMETPHUHU. IIpocreiimue
IIPUMEHEHHUs] JIBUKEHUN B PEIICHUH
3az1ay.

Pa30bupats npuMepsl, WILTIOCTPUPYIOIINE
MOHATHSL JIBUJKEHUS, LIEHTPOB M OCEH
CUMMETPUHU.

DopMyIMpoBaTh OIIpeEICHUS
MapajuIeIbHOTO IIEPEeHO0Cca, IMOBOPOTA U
OCEBOM  CHUMMETpPUM;  BBIBOJUTh  HX
CBOMCTBa,  HAXOAWTb  HEMOJBUKHBIC
TOUKH.

Haxomuth 1EHTpsI W OCH CHMMETPHUIA
MPOCTEUIINX PUTYP.

[IpuMeHATh mNapajuIeabHBI NEPEHOC U
CUMMETPHIO pu peleHnn
reoMeTpuuecKkux  3ajmad  (pa3buparhb
IIPUMEPBI).

bubnnorexa LHOK
https://m.edsoo.ru/7f4
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Ucnonws3oBarh 11  MOCTPOCHUS U
UCCIIeJIOBaHUM HU(POBBIE PECYPCHI.
Y4eOHbIC CHUTyallud, HAmNpaBlICHHBIC Ha
npuodpeTeHue B COBMECTHOM
JESATEIbHOCTH HOBBIX 3HAHWUW, HABBIKOB U
KOMIETEHIIMI U3 OIbITA APYTHUX.

[ToBTOpEHME,
000011IeHHE,
CHCTEMAaTHU3alHs
3HAHWM.

16

[ToBTOpEHNE OCHOBHBIX IMOHSATHH U
MeTonoB KypcoB 7 - 10 kmaccos,
0000menne ®  cHcTeMaTH3aIus

3HAHUU. [Ipocreiimue
reoMeTpudecKkue QUrypsl M HX
CBONCTBA. N3mepenne
F€OMETPUUYECKUX BEJIMYMH.
Tpeyroneauku. IlapajuiensHbsle U
MEPIECHANKYISPHBIE MpsIMbIE.
OKpyXHOCTb u KpYT.

I'eomerpuyeckue MoCTpoeHUs. YTIIbl
B OKpPYXXHOCTM. Bmucanneie u

OIIMCaHHBIE OKPY>XKHOCTH
MHOT'OYT'OJIbHUKOB. [Ipsamas  wu
OKPY/KHOCTb.  UeThIpEXYTOJIbHUKH.
Brincanneie " OIMCAHHBIE
YETBIPEX YT OJIbHUKH. Teopema

[Tudaropa 1 Hauasa TPUTOHOMETPHH.
Pemenne o0O0mMX TpPEyroabHUKOB.
[IpaBunbHbIE MHOTOYTOJIbHUKH.
[IpeoOpazoBanus MJIOCKOCTH.
Huxenus. [lomobue. Cummerpus.
IInmomans. Beramcienne mimomaznei.
[Mnomanu M0I00HBIX dburyp.
JlexapToBbI KOOPIMHATHI Ha
MJIOCKOCTH. BEKTOPHI HA MIIOCKOCTH.

OmnepupoBathb NOHATUAMU: (PUTYpA, TOUKA,
npsimas, yroJ, MHOTOYTOJIbHUK,
pPaBHOOEIPEHHBII M  PABHOCTOPOHHHI
TPEYTrOJIbHUKH, MPSIMOYTOJIbHBIN
TPEYroJIbHUK, MEIuaHa, OHCCeKTpuca M
BBICOTA TPEYTOJIbHUKA, Mapaiie]IorpaMM,
pomo, IPSMOYTOJIBHUK, KBaJIpar,
Tpameuus, OKPYXHOCTb, KacaTellbHas;
PaBEHCTBO u nojodue ¢buryp,
TPEYrOJIbHUKOB;  MAPAIENbHOCT U
NEePIEHIUKYISIPHOCTh ~ TPSMBIX,  yIrOJ
MEXITY PSIMBIMH, CUMMETpHUS
OTHOCHTEIIFHO TOYKH W TIPSIMOW; JUIMHA,
paccTosiHUe, BeIUYMHA YIJa, IUIOLIa/b,
MEpUMETP.

Hcnonb3oBatek GopMynbl: NepuMeTpa U
IUTOIIA  MHOTOYTOJBHUKOB,  JIJTHHBI
OKPY)KHOCTH M IUIOIIAAU Kpyra, o0béma
MPSIMOYTOJIBHOTO NTapaJuleenunen1a.
OmnepupoBatb HOHSATUSMHU:
MpsIMOYTOJIbHAsE ~ CHUCTEMa  KOOpAMHAT,
BEKTOp; HMCIOJIb30BaTh 3TU MOHATHUS IS
MPEJCTaBICHUS JaHHBIX W  pEIICHUs
3aja4, B TOM 4HCJe U3 JPYTrux y4eOHBIX
MIPEeIMETOB.

Pemrate 331241 Ha MOBTOPEHUE OCHOBHBIX
MOHSTUH, WUIIOCTPALMIO CBSI3EH MEXITY
Pa3IUYHBIMH YacTMHU Kypca.

Br16upate MeTo 1 115 penieHust 3a1a4n.
Pemate 3a1a4M U3 MOBCETHEBHOM JKU3HHU.

bubnnoreka LIOK
https://m.edsoo.ru/7f4
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VYcraHOBKa Ha aKTMBHOE ydacTHE B

pPEeIICHUU IMPAKTUYCCKUX
MaTeMaTH4YeCKOM HaIpaBJICHHOCTH.

3a1a4

OO11ee KOIMYECTBO YacOB 110
IporpaMme

68




