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TIOfl C HI,ITE JIbHAf, 3ATII4 CKA

feouerpur KaK oAr{H r{3 ocHoBHbrx piBAeJIoB rurolurofi MareMar}IK}I,

r4Mercrqufi csoefi rleJrbrc o6ecne.rzrb I{3frenne csoficrB I{ pa3MepoB Quryp, ux

olrourenzfi u B3ar4MHoe pacrloJloxeHue, ou[paerc.s Ha rorrlqecKylo,

AoKa3arenbHyro iruHr{ro. I{ennocrb v3freHz.fl reoMelpr4u Ha ypoBHe ocHoBHoro

o6ulero o6pasonaru{rr 3aKJrroqaercfl B ToM, uro o6yraroulufics YrrtTcfl' rIpoBoALITb

AOKa3aTeJrbHbre paccyxAeHaf,, cTpor{Tb JlofrlqecKHe yMo3aKJIIOqeHVIs' AOKrlsbIBaTb

r{cTr{HHbIe yTBepxAeHurI vI cTpoI4Tb KOHTpIIpUMepbI K JIOXHbIM, [poBoAI{Tb

pacoyxAeHll-f, ((OT rIpOTLIBHOTO), OTlI4rIaTb cnofiCrsa OT npII3HaKOB,

Q oprr,rynrap oBarb o 6patrrre yrBepx [eHufl'.

Brcpofi qenbro u3yqeHuf, reoMerpr{Lr flBilflercfl. rIcrIoJIb3oBaHI4e e€ KaK

uHcTpyMeHTa rrpr{ pe[reHrrrr KaK MaTeMaTurlecKux, TaK rI rIpaKTLIqecKux 3aAarl,

BcTpeqarculExcf, B pealrnofi xr43Hr/r. o6yralorquitcs, AoJIXeH Hayltl4Tbcf

orrpeAenuTb reoMeTpuqecKyro Qrrypy, olucaTb cJIoBaMlI AannHfi ueprdx unu

prrcyHoK, LIatrIru [noulaAb 3eMenbHoro fIacTKa, paccqivrratr neo6xoALIMyIo AnuHy

o[ToBoJroKoHHoro ra6ens urn rpe6yeMbre pa3Mepbr rapaxa AJIfl aBTotuo6rals.

3rorr,ry cooTBeTCTByer BTop€u, Bbrq[clureJlbH€L{ Itnldl1.fl. B U3yqeHuLI reoMeTpvru.

flpn peur e511rvr 3a1a-q- rpaKTr4rrecKoro xapaKrepa o6yrarou\uitcs' )rurl{Tcfl crpol{rb

MareMar[rrecKrre MoAeJTLI peaJlbHblx xrI3HeHHbIx cmtya]Auit, [poBoAI{Tb

BbIIII,ICJIEH}I' II OIICHPIBATb AAEKBATHOCTb NONTIEHHOIO PE3YNbTATA'

Kpafine BaxHo [oAirepKuBarb cBfl3t4 reoMerpllu c ApyrrIMI'I fre6HbIMI'I

npeAMeraMr/r, Morr4BupoBarb ucuoJrb3oBarb olpeAeneHl{f, reoMerpvqecKLTx Qrayp

r{ rroHflTl4fi, 4euOncTpl{poBaTb IIpI4MeHeH[e IIOJIyTISHH6IX yMeHwit' s Susure n

TexHLrKe. 3ru cBfl3kt nau6olee flpKo BLIAH6I B TeMax ((BeKTOpbD),

<TpuronoMeTpuqecKue cooTHoIIIeHI{rI)), <<MeroA KoopAI{HaT) n <<Teopeua

fftaQaropu.
BKJIIOqaeT cneAyloque ocHoBHbre pa3AenblY.{e6Hrrfi Kypc <<feouerPux>>

coAepxaHrtfl: <feouerPullecKrle Qurypn

reoMerpllitecKktx BeJII{IIrIH), <<[eraproBbl

vr vx csoficrBo), <<ZsuePeHI{e

KOOpAUHaTbI HA TIJIOCKOCTpI),

<<Begoprr>>, <<.[enx e:Flv1fl. IIJIocKocTm>, <<flpeo6paaonanux uogo6zo>.

Ha usyrenue yre6Horo Kypca <<Ieorvrerpl{.u>) orBo Atrrcfl.204 qaca: s 7 Kracce

- 68 qacoB (2 uaca B HeAeJrro), , 8 Knacce - 68 qacoB (2 uaca B HeAeJIIo), r 9

Krracce - 68 .racoo (2taca n uegemo).



COAEPXAHI4E OE)rqEHI{f,

7 KJIACC

Ha.{anrHble rloH.gru.g reoMerpl{z. Touxa, rlpf,M€ul, orpe3oK, nyr. Yron. BuAu

vr cMexHble yrnbl. Euccerrpuca yrJla. Jlovranar,yrnoB. BepruralbHbre

MHoroyroJIbHlIK. flapallelbHocTb I{ UepneHAI'IKyJIf,pHOcTb upflMblx'

Cuvrvrerpr{rrHbre Svrypu. OcrosHHe croficrsa ocesofi cI{MMerpI4rI.

flpuuepu c[MMerpI,II4 B oKpyxalouleM MI'Ipe.

OcHosHrre Ilocrpoe]gln[. c noMorqbro qupKy[tfl. vt rumefiru. Tpeyrolrnzrc.

B rrcora, MeAHaHa, 6uccertp vrca, Llx csofi crsa.

panno6e4pennsrfi Lt paBHocropounufi TpeyroJIbHrIKrI. Hepanencrno

TpeyronbHLIKa.

Ceoficrsa 1a [ppr3HaKr,r panuo6e4peHHoro rpeyronbHllKa. flpzsuaxu

paBeHcTBa TpeyronbHrlKoB.

Csoficrsa 11 [pLr3HaKLr rrapaJrJreJrbHbrx rlpflMbrx. Cyrvrrua yrJIoB TpeyroJIbHI{Ka.

Bnerunue yrJIbI TpeyroJIbHI{Ka.

flpxlaoyrolgrufi TpeyronbHaK. Csoficrso MeAI{aHbr rlp-f,MoyroJlbHoro

TpeyroJIbHI{Ka, upone4pnuofi K IIIIIoTeHy3e. flpusnaru paBeHcrBa

lpflMoyroJrbHbrx rpeyroJrbHrrKoB. flprrvroyrolrnrrfi TpeyronbHl{K c yrnoM s 30o.

Hepanenctea B feoMeTpuu: HepaBeHcTBO TpeyronbHl{Ka, HepaBeHcTBO O

AJrlrHe touanoft, TeopeMa o 6olurreM yHIe ra 6olrurefi cropoHe rpeyroJlbHuKa.

llepuen4zKyJlflP 14 HaKJIoHHafl .

feonrerpraqecKoe Mecro rorreK. Braccerrpuca yrna 14 cepe4uuurtfi

neprreHAI,IKyUp K oTpe3Ky KaK feoMeTpl4r{ecKl4e MeCTa TOI{eK.

Or<pyxuocu t4 Kpyr, xopAa kI AI4aMeTp, I{x ceoficrsa' Bsal'INauoe

pacnoJroxeHr{e oKpyxHo cTLr u npxnlofi. KacaremHafl Lr ceKyulafl K oKpyxHocTl4.

Orpyxuoc6, Bnl{caHHafl B yron. Bugcannaq V oflpIcaHHafl oKpyxHocTl4

TpeyfonbHIrKa.

8 KJIACC

rlersrpexyronbHr4Kra. flapanneJlorpaMM, ero [pI43HaKI4 u ceoficrea. 9acrHlte

cnyqar4 llap€unenorpaMMoB (nprvroyroJlbHl,lK, porra6, rna4par), Iax npI43HaKV kI

ceofic.rsa. Tpalequx, pannoSoxar TpaIIeqI,Ifl, €6 csoficTsa V [pu3HaKI'I.

llpxnroyroJlbHa.s rpanelrl4r.

Me.roA yABoeHr4s MeAr4aHbr. I]eurpanbHafl cr{MMerpl4r. Teopeua @aleca u

TeopeMa o [potlopq]IoHalbHblx orpe3Kax.

Cpe4nue rrvHvrkr rpeyroJrbHr.rKa Ir rpareuuu. I-{eurp Macc rpeyronbHrrKa.

flo.qo6ue rpeyronbHl{KoB, ros$SraqueHT uoAo6Ias. flpusnaru uoAo6Ias

TpeyroJrbHzKoB. IlpuvreneHrre rroAo6uxttpu pe[reHrru [paKTEqecK?Ix 3aAarl.



Cnoficrsa uloulaAefi leoMeTplaqecKrtx Qr.yp. @oprvryml AItfl rnoqaAla

rpeyroJ6Hr{Ka, rapannenorpaMMa, poM6a I,I Tpa11eUUU. QfUOrueUlde IIngUaIefi

uoAo6nnx Szryp.
Brr.rucreHl4e rrnoulaltefi, TpeyronbHl{KoB r4 MHOIOyIoJIrHLIKOB Ha KJIeTIatOfi

6yrr,rare.

Teopeua flusaropa. flpzuenenue reopeMbl Ilnsaropa rpu perIeHI4I4

yrnoB n 30, 45 u60o.

Bnzcasurre pr IIeHTpaJIbHble yrnbl, yroJl MexAy racarelrnofi ra xopAofi'

Yurt MexAy xopAaMI,I pt ceKytUHMI{. BuracasuHe V oII'IcaHHbIe

r{erbrpexyroJlbHr{Ku. Beauunoe pacnonoxeHlre AByx oKpyxHocrefi' Kacasue

oKpyxHocrefr. o6rque KacaTeJrbHbre K AByM OKpyxHocT{M.

9 KJIACC

Cunyc, KOCr4HyC, TaHfeHc yfnoB oT 0 AO 180'. ocnoeHoe

TprrroHoMerprqecKoe ToxAecrBo. (Dopuynrt rpuBeAeHllq.

Peruerure rPeYronbHI4KoB.

Peurenrae [paKTI{tIecK}Ix 3aAatl

TeopeMbr crlHycoB.

flpeo6pas oBaHLre uoAo6us. floAo6ze coorBercrBeHHblx sJIeMeHroB.

TeOperua o [poLI3BeAeHkTvt oTpe3KoB xopAr TeOpeMbI o tlpoll3Be,qeHvtr4

oTpe3KoB CeKyUIUX, TeOpeMa o KBaApaTe KacaTeJlurofi.

Berrop, AnvHa (rr,roaylr) BeKTopa, coHaIIpaBJIeHHbIe BeKropbl,

rrpoTllBonoJloxHo HaIIpaBneHHbIe BeKTOpbI, KoJIJI[HeapHocTb BeKTOpOB'

paBeHcrBo BeKTopoB, orrepa1g1716 HaA BeKTopaMI{. Pagloxenue BeKTopa 11o AByM

HeKoJrJrr/rHeapHbrM BeKTopaM. Koop4rEHarbl BeKTopa. Cranxpnoe [porI3BeAeHrIe

BeKTOpOB,TIpI{MeHeH}IeAJI,HaXoxAeHI{sAII{H}IyfnoB'

,{exapronbr KoopAr{Harbr Ha rrJrocKocrl{. Vpannenufl rlprMofi u orpyxHocrrl

B KoopArrHarax, [epeceqeHrle oKpyxnocrefi I{ rlpflMblx. MetoA KoopArlHar u ero

IIpI,IMeHeHrIe.

flpanunrnrre MHoIoyIoJIbHI{KIrt. ,{4nna oKpyxHocT}I. fpa4ycnar u

pa1rra.aaas. Mepa yHIa, BbIqIIcJIeHIIe ,qJIuH AyI oKpyxnocrefi' flloulaAr Kpyla,

ceKTopa, cerMeHTa.

,[nuxenuf, rIJIocKo cTvr V BHyTpeHHIle cIIMMeTpIIu 6rryp (eneuentapHble

rrpeAcraBlenm). flapanrenbHblfi repeHoc. flonopor.

lpaKTl4qecKltx 3aAAI{.

CIaHyc, KocI{HYc, TaHreHc

Ocnonnoe rpllroHoMerPuqecKoe

ocrporo yfJla rlpflMoyfoJlbHofo rpeyfoJlbHl4Ka.

ToxAecrBo. TpurououerpplqecKue Qynxqrau

Teopervra KocI{HycoB vr reopeMa cuHycoB'

c ucrIoJIb3OBaHI{eM TeopeMEI KOCI{HyCOB 14



ttJIAHI4PYEMbIE

YTIEEHOTO KYPCA

oE IIIEr O OEPA3 OBAHr,lf

JIIIIHO CTHbIE PE3YJIbTATbI

JI[.rHocrHrre pe3yJrbrarbl ocBoeHll.s

<<f eonaerpLln) xapaKTepz3ylorc-fl :

1) na'rpnor[rrlecnoe Boc[[TaHrIe :

[po.rIBneH[IeM ]IHTepeca K rIpoIrrJIoMy

MaTeMaTLIKLI, UeHHOCTHbIM OTHOTITeHIeM

MareMarHKoB rr poccuficlcofi uareuaflFrecKofi

PE3YIbTATbI OCBOEHI4fl IPOI-PAMMbI

AocrlaxeHufi n 4pyrux HayKax ?I rprIKJlaAnsrx c$epax;

(IEOMETPI'1fl) HA YPOBHE OCHOBHOIO

rrporpaMMbl yve6uoro KYPca

kr HacrofltueMy Poccnficrofi

K AOCTLIXeHI{xM poccuficrzx

IrrKoJIbI, K LIC[IOJIb3OBaHrTIO 3TL1X

2) rpaxaaHcKoe rr AyxoBHo-HpaBCTBeHHOe BOCIIIITaHIIe :

roroBHocrbro K BbrrroJrHenraro o6sgannoctefi lpaxAaHLIHa LT pe€rllrl3allull ero

rrpaB, [peAcTaBJIeH[eM o MaTeMaTLIqecK]1x ocHoBax SynrqlloHllpoBagufl

pa3[I/tqHblx cTpyKTyp, laleullfi, 11polleAyp lpaxAaHcKoro o6qecrsa (nanpulaep,

nrr6oprr, onpocrr), roToBHocTbro K o6cyN4enVIO 3TIIqeCKI4X UpO6leu, cB-rI3aHHbIX

c [paKTuqecKlIM rrpHMeHeHLreM 4OCrUXenufi HayKI{, oCO3HaHI{eM BaxHocTI{

MopaJIbHo-gTuIIecKI4x IIpIIHIIgTISB B AeflTeJIbHocTLI yr€noro ;

3) rpyaoBoe BocrrITaHrIe:

ycranonrofi Ha aKTuBHOe rracTlle B perueHull [paKTuqecKl{x 3aAar[

MareMaruqecxofi HalpaBJreHHOCTrr, oco3HaHrreM BaxHocrl4 MareMarl{rlecKoro

o6pa:onan1rfl, Ha rrporf,xeHnu sceir xlr3Hrr AJrfl ycrellrHofi npoipeccnonanHrofi

Aef,TeJIbHocTII II pa3BI{T}IeM Heo6xOAuusrx yuenufi, oCo3HaHHrrN4 srr6opoM u

rrocTpoeHl{eM kIHAuBI,IAyzUIbHofi rpaerropruI O6pa:ona66fl' V xLI3HeHHbIx IIJIaHSB c

yrdtona JILIqHbIx LlHTepecon u o6UecTBeHHbIx uotpe6nocrefi ;

4) ecrernqecKoe BocrlrlTalrue:

cloco6Hocrbro K gMorlt4oH€urbHoMy vr screrllqecKoMy BoclpI{flTI{Io

MaTeMaTlIqecKIrx o6terros, 3alla,q.) peureruEfi, paccyx4enuit', yMeHlIrc BlIAeTb

MareMarrlqecKue 3aKoHOMepHOCTTI B LICKyCCTBe ;

5) ueunocrrl HayqHoro rlo3HaHlrfl:

opuenraquefi B Ae{TeJIbHocTLI Ha CoBpeMeHHyIo c[cTeMy HayrIHbIx

rrpeAcraBlenrafi o6 ocnosHbrx 3aKoHoMepuocrflx pa3BtlTvrfl. qeloBeKa, [p]IpoAbI rI

o6qecrna, IIoHuMaHLIeM MaTeMaTll'Iecrofi HayKu KaK C$epu qeIoBeqecrofi

AegreJrbHocru, grarroB e€ pasnzrt4fl. vt 3HaqrlMocrv AIrg. pa3BllTrlf, rryrBkrltv3ar\uv,

oBJraAeHueM .f,3brKoM MareMarvtwr lr MareMaru'recrofi KyJlbrypofi rax cpeAcrBoM

rro3HaHI{J{ N'dVrpa,. oBJraAeHueM

AeflTeJrbHocTLI;

rrpocTeI4IxI4MI4 HaBbIKaMLI plooJle,4oBarelrcrofi



6) Qusuvecrcoe BocIII{TaHIre, SopuupoBaHl{e KyJIbTypbI 3AopoBbf tt

sMOUr{OHaAbHoro 6larono.nyq[fl :

foroBHocrbro [pLrMeHrTb MaTeMaTrtecKI{e 3HaHufl B I{HTepecax cBoero

3AopoBb{, BeAeHI,t{ 3AopoBoro o6pasa xI43HI4 (s4oponoe rII,ITaHrIe,

c}atnrucuponaunrrfi pexr{M zauflTuil u orAblxa, peryJlflpHafl Susuuecrar

arrrErnocrr), csopuupoBaHHocrblo HaBbIKa peQlercuz, [pLI3HaHueM cBoero

rrpaBa Ha orrrr{6Ky I{ TaKOTO }Ke npaBa Apyforo qeloBeKa;

7) eno.rorlrrlecKoe BocrILITaHHe:

opr{eHTarluefi. tta [puMeHeHr{e MareMarl{rlecKux 3HaHLIit lttg perueHl4{ 3a.{aq

B o6nacrz coxpaHHocrlr orpyxarorqefi cpeAbl, rlJlaHapoBall.Lrfl. rlocryrlKoB u

orIeHKH I,Ix Bo3MoxHbIx uocle,4crnufi AItfl orpyxaroqefi cpeAbl, oco3HaHueM

mo6alrnoro xapaKTepa gKonon{qecKllx upo6nevr u uyrefi ux perueH}lrl;

8) aaauraqus K rrsMeHflrorqrrMcfl ycJroBrlflM coqlra;rurofi u flp[poAuofi

cpeAbl:

roroBHocrbr) K ryeitcrriusM B ycnoBuflx HeonpeAendnnocru, [oBbIIIreHI/uo

ypoBH.f, ceoefi KoMrrereHTHocrrr rrepe3 [paKTuqecKylo AerreJlbHocrb, B ToM rII{cJIe

yMegr{e fruTbcfl y Apyrlx mo4efi, npuo6perarb B coBMecrHoft AesreJlbHocrl4

HOBbIe 3H.A'HVrfl., HaBbrKI{ }I KOMrIereHIII4kl rI3 OlbITa Apyrux;

neo6xo4llMocrbrc) B SopnupoBaHvrvr HoBbIx suarurfi, B ToM tIrIcJIe

QopuyrupoBarb vtqevr, rroHflTrrfl, rurrrore3br o6 o6rexrax kt flBlrerevIflx) B ToM tlllcJre

paHee Helr3BecrHbrx, oco3HaBarb 4eSuqurrr co6crseHHrrx sHaHufi vr

KoMrrereHTnocrefi , [naHrlpoBatr cgo6 p€BBur[e;

cnoco6nocrbro oco3HaBarb crpeccoBylo claTyalluro, BoclpI{HI{Marb

crpeccoByrc cI{TyaIIr[o KaK BbI3oB, tpe6yloUzfi KoHTpMep, KoppeKrl4poBarb

rrpr4H11MaeMbre peureHraf, u geitcrnut, SoprraynnpoBarb vt olleHuBarb pucKLI vr

rrocJreAcrnur, SopMLIpoBarb orIbIT.

METAfIPEAMETHbTE PE3vJIbTATbr

IlosHanareJrbH ble yHlrBepcaJrbHble yue6uue Aefi crsllq

Easonrre Jrorrrrlecxne Aefi crBrlfl :

. BbIflBJIflTb vr xapaKTepll3oBaTb cyIqecTBeHHbIe [pI{3HaKII MaTeMaT}IqeCKLIx

o6remos, llrottrruit, ouroruesrafi MexAy rIoHf,TLIf,MrI, SoprraylupoBarb

orlpeAeneHllfl tolrrlttwit, ycraHaBn[Barb cyulecrBesnrrfi [p?I3HaK

xnaccuSzKallplu, ocHoBaHlafl AJIf, o6o6qenu.s Yr cpaBHeHI{f, KpI{TepzI{

rrpoBoAlrMof o aHallll3a;

$opuynnpoBarb vr upeo6pasoBblBarbBOC[prIHrIMarb,

yrBepArITeJIbHbIe

ycnoBHbre;

cyxAeHLIfl:

Lr o6rque,u oTplIIIaTeJIbHbIe, eAuHLlqHbIe, qacrHble



BbI.'IBJI'Tb MATEMATI'IqECKI4E 3AKOHOMEPHOCTI4, B3AI{MOCBfl3U

rrportrBop e,qr4fl, B Sarrax, AaHHLIx, Ua6nrOAeHI'Irlx U. yTBepXAeHVgX,

rrpeAJrararb Kprrrepvvr [Jtfl,BBUIBJIeH]Ifl 3axoHoMepuocreft }I [poTLtBopeuufi;

o [oJr&Tb BbrBoAbr c I{cfroJrb3oBaHl{eM 3aKOHOB JIOfl{KI, AeAyKT]IBHbIX VI

uHAyKTIIBHbIx yMO3aKIIOqeHIEfi , yUOSarruO'IeHI'Ifi rlo aH€IJIOTUV ;

o pas6lrparb AoKa3areJrbcrBa MareMarutrecKrlx yrBepxAeuufi (upxMble LI or

upornnnoro), [poBoAr{Tb caMocroflTeJlbHo HecJloxubre AoKa3areJlbcrBa

MareMarrrrrecKlrx Sarron, BbrcrparlBarb apryMeHTaIII4Io, [p]IBoArITb

npuMepbr r,r KoHTprpuMepbr, o6ocnosrrsam co6 crBeHHBIe paccyxAeHllf, ;

. Bbr61Tparb cuoco6 peureHur yre6nofi 3aplaqu (cpannunatr HecKoJIbKo

BapLIaHToB pelueHrs, nrr6raparr nau6onee uoAxopulnfi c yr€rovt

caMocrof,TeJlbHo BbIAeJIeHHbIx KpllTepnen).

Easonrre [ccJreAoBareJrlcKrre 4eficrnur:
. I{c[orb3oBarb Boupocbr KaK rlccJleAoBareJlrcxufi uHcrpyMeHT rIo3HaHI{fl,

$oprvrynnpoBaTb BoIIpocbI, Smcupyroque [poTllBopeque, upo6nevry,

caMocToflTeJlbHo ycTaHaBnI{BaTb I{cKoMoe vr AaHHoe, Qopvruponam

rI4rIOTe3y,apryMeHTrlpoBaTbcBoloIlo3uqulo,MHeHrIe;

o rrpoBoAr4Tb flo caMocToflTeJIbHO COCTaBJIeHHOMy rIJIaHy Irecnoxnrrfi

gKcnepuMeur, ne6oJrbrrroe lrccireAoB a'a:rte rro ycraHoBJIeH]IIo oco6eunocrefi

MaTeMaTI{qecKOrO o6lerra, 3aBllcuMoCrefi o6terrOs MexAy CO6Ofi ;

. caMocroflTeJrbHo Soprr,ryJrvpoBarb o6o6qenvrfl. vr BbIBoAbI rlo pe3yJlbraraM

upOne,46uHoIo na6gO,qenux, raooneAoBanl"Vtfl', OItreHEBaTb .4OcTOBepHOCTb

rroJlfreHHbrx pe3yJlbraroB, BbIBoAoB u o6o6rqe ruufi;

o rrporHo3rlrpoBaTb Bo3MOXHOe pa3BrITlIe flpoqecca, a TaKxe BbIABI/maTb

IIpeAIIonoxeHI4.,IoeropasBk|Tu[4BHoBbIxycjloBllflx.

Pa6ora c unSoprvraquefi :

BbIflBJIf,Tb HeAocrarorlHocrb vl ns6rrro'ruocrb

neo6xoAzMbrx AJUI perue rl'ufl' 3a4alrkl1,

nu6zpars ) amaJrkt3flpoBarb, crrcreMarll3llpoBarb

uu$ opvrallzrc pa3JII{rrHbIx BIaAoB r'r Sopvr rpeAcraB nelJkrfl;

. B6rSr,rparb Sopt y npeAcraBneHl4q rau$opiuaqura V unnlocTprrpoBaTb

pelxaeMble 3a11artu cXeMaMII, AHatpaMMaMvI, uttoit rpaSuxofi vI I4x

rouSprua\LrflMr4;

orleHr{Barb ua,4exnoctr nnSoprr,raqrara rro Kpurepl{f,M, rIpeAnoxeHHbIM

yrruTeneM rann cSopMynupoBaHHbIM caMocTo{TeJIbHo.

KourvryHIIKaT1IBHbIe yHIIBepcaJIbHbIe yue6nule gefi crnun :

o BoclplrHr{Marb n Soprr,ryJr[poBarb cyxAeHl4.n B coorBercrBllu c ycJIoBPIf,M?I

uHoopMaUI,II4, AaHHbIx,

14 HHTepilpeTl{poBarb

r{ rIeJIf,Mu o6ulenug, qcHo, TorIHo, IpaMoTHo BblpaxaTb cBolo TotIKy 3peH?L



B ycTHbIx H rrl{cbMeHHbrx TeKcTax, AaBaTb IIOflCHeH]If IIO XOAy pelneHl4fl

3a1raqfi , KoMMeHTI{poBart ttony.IeHHuft perylbrar;

o B XoAe o6cyx4entrs.3allaBarb Borlpocbl rlo cyilIecrBy o6cyNAaeuofi teurt,

upo6levrbl, perraeMofi saAa.rl{, BbIcKa3bIBarb Lr4ekr, HaIIeneHHbIe Ha rIoHcK

perrreHl{rl, COIOCTaBJISTb cBoI{ cyxAeH?Ifl C CyXAeHI4IIMI{ ApyrI4X

yqacrHr,rKoB Arr€ilora, o6napyxlrBarb pa3ntrlrLre v cxoAcrBo rlo3lzlruit, e

KoppeKTHofi S opnae S opvrynup oB arb pa3Holna cl4fl , cBoLI Bo3p axeHllf ;

o np€.{CTaBJIflTb pe3ynbrarbl perrreHl4fl 3a4aqv, SKCrIepI4MeHTa,

r4ccJreAoBaH1rs., [poeKTa, caMocroflTeJlbHo nu6upam Sopvrar BblcryrlneHl{t

c yrdrou 3 aAaq IIp e3 eHTaq vrw vI o c o 6 ennocrefi ay AvrT opvrrt;

o froHLrM aTb vr racfroJrb3oBaTb rrpeuMylrlecTBa KoMaHAHofi u I'IHAIIBLIAy€IrIbHOfi

p a6 orbl rlpll perue ttuu yue6Hblx MareMarllqecKux 3 aAaq ;

MHeHr{SMrr, MO3fOBLre rxrypMbr tr Apyrue), BbrloJrH{Tb cBoro qacrb pa6o6r

rlenb cOBMeCTHOfi 4exreJIbHOCTLl, [naHI,IpoBaTb opraHu3aIIHIO

pa6oru, pac[peAeJr.rlTb BpIAbr pa6or, AoroBapuBarbcfl.)

Soprraax pa6orrr (o6cyx4eural, o6uen

cBorl AeficrBufl c ApyrlIMI4 rIJreHaMrI KoMaHAbI,

cBoero BKJIaAa s o6qefi rpoAyKr rlo Kpl4repurflM,

cSopuynLIpoBaHHbIM fracrHI4KaMrI B3aI4MoAe itcruus.

Pery.unru BH ble yH rr BepcaJr LH ble yue6nu e Aefi crsus

C arvroopra H rlsa II LIfl :

. caMocrof,TeJlbHo cocraBJrrrb rIJIaH, aJlroprrrM perueHrlfl 3aAaYir4 (rann ero

qacrb), Bbr6lrparb crroco6 pelreHr{rl c yqeroM }IMerorluxcf, pecypcoB rI

co6cTBeHHbIx Bo3MoxHoctefi, apryIvIeHTupoBaTE 14 KoppeKTIIpoBaTb

BaprraHTbl peruenufi c f{eroM nosofi nn$oprvraqura.

CavrorconrpoJrb, gMoIIHoHaJrbHbIfi rrHTeJrJreKT:

o BJrn{orb crrocoflaytw caMorrpoBepK}I, caMoKoHTpoJIfl rlpoUecca LI p$yJlbrara

pellreHl4f, MareMarl{'recrofi ga4aqv;

o rrpo[BrrAeTb Tpy,4HocTrr, KoTopbre MoryT BO3H]IKIIyTb Upkl peuleHrlu 3a4aqkl,

BHocrrTb KoppeKTr{Bbr B AeflTenbHocrb Ha ocHoBe HoBEIx o6ctosteJlbcrB,

nafiAennrrx orrrlr6oK, BbIfl BJIeHHbIx rpyAHocrefi ;

. olleHprBarb coorBercrBple pe3yJrbrara Ae.rITeJrbHocrLI flocraBJrennofi II9JILI 14

ycJroBtrflM, o6ucnrrb [prcrr{Hbr AocrrlxeHrlrl rIJII{ HeAocrrlxeHrlrl II9JIT{,

HaxoAI{Tb ourz6ry, AaBaTb oIIeHKy upuo6per€nnovry oIIbITy.

o IIpIIHLIMaTb

COBMCCTHOfi

o6cyx,4arb llpoqecc u pe3ynbTaT pa6orrt, o6o6qaTb MHeHLl, HecKoJIbKI4x

nro4efi;

o lr{&aTBoBaTb B rpynnoBblx

vr KoopArIHLIpOBarb

orIeHLIBaTb KarrecTBo

ITPEAMETHbTB PESvIbTATbr



K KoHUy o6yreuur B 7 KJIacce o6ytatoqnficn [oIyqI'Ir cJleAyloque

rrpeAMerHble pe3ynbTarbl :

Pacrognaearr I43yrIeHHbIe feoMerpl4r{ecKI4e fiurypu, orpeAenflTb I,Ix

B3auMHoe paclonoxeHue, uso6paxam reoMerpvqecKl4e Sr,rrypu, BbrrIoJIHf,Tb

rreprexr{ rro yciroBr{rc galLaqv. Llarraepxm runefinrre kt yfnoBbre BOJITIqLIHbI.

Peruaru 3a4a,tr4 Ha BbrrIucJIeHLIe AJII{H oTpe3KoB H BeJI}IIII4H yrJIoB.

,{erarr ryy6yro orIeHKy nunefisrrx kr yrJIoBbIx BerI{rI}IH rlpeAMeroB B

pealrnofi )KkI3HLr, pa3MepoB npl,lpoAHblx oSrerroe. Pa:luqaTb pa3Mepbl 3rI'Ix

oSr,erros no nopflAKy BenuqHHbI.

Crpoutr qeprexu K reoMerpuqecKrtM 3aAatIaM.

flonrsoearrcs [ppr3HaKaMr4 paBeHcrBa rpeyronbHrlKoB, rrcrloJlb3oBarb

rrplr3HaKr{ u csofi crBa paBHo6e4penurrx rpeyroJlbHrlKoB rlpu peIIIeIJ}i.n 3aI.aY.

flpoao4nTb Jrorr4rrecKlre paccyxAeE[fl, C LICIIOJIb3OBaHLIeM feoMeTpuqecKplx

TeopeM.

Ilolrgosarrcq npr{3HaKaMrr paBeHCTBa npqMoyroJlbHblx rpeyronEHlIKoB,

csoficrsoNa MeAIIaHbI, IlpoBeAeunofi K r1InoTeHy3e 5lprMoyroJlbHoro

TpeyrOnbHHKa, B peIueHI{I{ IeOMeTpIIHeCKIIx 3aAaq'

OupegenflTb rrapaJrJreJrbHocrb rrpflMbrx c rloMolqbro yrJroB, Koropble o6pasyet

c HuMr{ ceKyrrlafl. OupegenflTb [apalrJleJlbHocrb rlptrMbrx c rloMolqbrc paBeHcrBa

paccrorHufi or roqeK oAnofi nprruofi Ao roqeK 4pyrofi npruofi.

Peruarr sapLavrv Ha KJrerqarofi 6yrr'rare.

flpono4rarr BbrrrllcJreHnfl. u HaxoArITb rIrIcJIoBbre u 6yrnennrre 3HaqeHufl

yfnoB B feoMeTpr4qecKr{x 3aAaqax c [cIIoJIb3OBaHUeM CyMMbI yfJIOB

TpeyronbHrrKoB Lt MHoroyroJrbHrIKoB, cBoficrB yrJIoB, o6pa:onannrrx rrpu

uepeceqeguu AByx [ap€rJrJreJlbHblx rlprMblx ceKylrlefi. Peruars rpaKrualecK]Ie

3AI{AI{}I Ha HaXOXAeHIIe yrJroB.

BnaAe6 rroH;rrlreM reoMerpr4qecKoro Mecra rorleK. Yvrerr o[peAeJlrrb

6nccexrpucy yrJra ra cepeAr{nnrrfi [eprIeHAI,IKyJIflp K orp$Ky KaK reoMerpuqecKue

MECTA TOIICK.

oKpyxHocrrl, rroJrb3oBaTbc,

perrreHrl?I 3aAaq.

@opvrynupoBarb olpeAeneHus oKpyxHocrll L\ Kpyra, xopAbl vr AkraMerpa

nx csoficrBaMl{. Yuerr [pLIMeH-flTb 3Trr cnoficrna npu

Blagers 11oHflTr4eM olr.rcaHHofi ororo rpeyronbHrrKa oKpyxHocrl{, yMerb

HaxoAurb ed qenrp. florusoBarbcf, $ar<rarvrn o roM, rrro 6uccerrprlcbl ylJIoB

.TpeyronbHllKa rlepeceKaroTcfl B oAnofi ToqKe, vt o ToM, rITo cepeA[HHble

leprreHAuKyJrf,pbr K cTopoHaM TpeyrcJIbHrIKa rlepeceKalorc.f, B o4nofi TolIKe.

BuaAerr rroHflTueM KacareJrbnofi rc oKpyxHocrl{, rloJlb3oBarbc, reopeuofi o

leprreHAprKyJrflpHocrrr Kacarelrnofi r4pa4ryca, [poBeA6nnoro K ToqKe KacalJ}i.s..



Ilonr:oearbcfl npocrefiuuuu reoMerpurlecKuMla HepaBeHcrBaMH, rIoHHMarb

ux flpaKTuqecxufi cMbIcJI.

flpono4rarb ocHoBHbre reoMerprqecKLre [ocrpoeHl,If, c rloMolqbro Ul{pKynfl H

rauefixu.

K KoHrIy o6yueuut B 8 KJracce o6yuarorquftcs nonyqvr cneAylotqne

npeAMerHble pe3ynbraTbl :

Pacuoanasars ocHoBHbre Br,rAbr uerrrpdxytoJlbHrrKoB, rtx SJIeMeHTbI,

rloJlb3oBarbcq Hx ceofi creaMl4 npl4 p eIxeHHlI reoMeTpl4r{ecKl4x 3 aAar{.

flpnnaenxrr csoficrBa roqKu repeceqeHufl, MeAHaH TpeyronbHuKa (qenrpa

rracc) B peIrIeHI4v 3a4a.u.

BnaAerr rtoHqrueM cpeguefr rrvHuLr rpeyronbHuKa I4 Tpa[euvrv7, trputueHsrb

r4x csoficrea npu pe[reHr4r4 reoMerprrqecKl{x 3aAar{. Ilorugosarrcq reopeuofi

@aleca 14 TeopeMofi o nponoprlr4oH€urbHblx orpe3Kax, [pI4MeH{Tb Hx Anq peureHnfl

rrp aKTr4q e c Klrx 3aAaq.

flpranaeuxrb nprr3HaKlr rroAo6ux tpeyroJIbHHKoB B peueHlII,I reoMerpr{qecKux

3aAaq.

flonrsosarrcs reopelaofi fluQaropa Anf, pelueHurl reoMerp?IrlecKllx pr

ilpaKT[qecKr{x 3aAaq. Crpourr MareMarl{rlecKyro MoAeJIb B [paKTI{qecKLIx

3a1aqax, caMocroflTeJrbHo AeJrarb ueprdN v HaxoArITb coorBercrByloqrle AnlIHbI.

BlaAes [oHflTrtrM]r cvrlayca, KocuHyca n raHreHca ocrporo yrJla

rrpflMoyroJrbHoro rpeyroJrbHr{Ka. Ilomsonarbc, oTrrMH TIoHf,TLITMI{ AJI.f, pellreHuf,

rIpaKTrIqecK]Ix 3aAaq.

Brr.rrcnf,rr (paamuHbrMt4 cnoco6auu) uroulaAb rpeyroJlbHuKa u nnoqaAl{

MHoroyroJrbHbrx $rryp (uonrsyrcr, rAe Heo6xoAuMo, K€IJIbKyJIfltopou).

flpuueHxrb rlon)rqeHlrble yMeHI{fl B rlpaKTu}IecKrtx 3aAaqax.

BlaAeS uoHf,Tt4gMLt B[r{caHHoro vt IIeHTp€uIbHoro yHIa, racrloJlb3oBarb

reopeMbr o BrrrrcaHHErx yrJrax, yrJrax MexAy xopAaMrl (ceryUnuu) u yrne MexAy

KacaTeJrbnofi n xop4ofi IIpu pellleHzpl reoMeTp]IqecK[x 3aIlaq.

BlaAerr rroHflTueM olr{caHHoro qerbrpexyrolru}IKa, rlpuMeHf,Tb cBoficrBa

orrrcaHHoro qeTbrpexyrolHu{Ka npu peureHI4I'I 3aI{aq.

flpanaen-err [on) reHHbre 3naukrs. Ha rIpaKTuKe - crporlTb MareMarl{qecKlle

MoAeJrrr p^nfl, ga4a'u peanrnofi xu3Hrr r,r [poBoAI{Tb coorBercrByroque Bbrq[cJreHllf,

c [pr4MeHeHr{eM noAo6us kt rp}rroHoMerpuu (nomsyxcr, rAe neo6xo,4utr,to,

KnJrbKynf,topona).

K KoHrIy o6yuennx B 9 KJIacce o6yrarorquitcs. roJIfIuT cneAytoque

rrp eAMerHbIe pe3yJrbrarbl :

3narr rprrroHoMerpuqecKrre Synrqlrn ocrpblx yrJIoB, HaxoArITb c rlx

rroMorrlbro p€BJruqHbre sJreMeHTbr rlpf,MoyroJlbHoro TpeyfoJIbHLIKa (<<perueruEe



rrprMoyroJrbHbrx rpeyroJrbHr{KoB)). Haxo4nm (c nouolrlbro K€IrlbKyJlflropa) Aruan'

r{ yrnbl 4m ueraSrHqHLIx gHa'IeHI'Ifi .

flonrgosarrcr soprvryiraMn lpr{BeAeHns, Lt ocHoBHbIM TpI'IIOHOMeTpUqecK[M

TOXAeCTBOM Arrfl HaxoxAeHrrfl cooTHoluelF^uit MexAy TpI{IOHOMeTpI4[IeCKI4MrI

BEIEqI4HAMI,I.

zcno$soBaTb TeopeMbr c[HycoB r4 KocurrycoB AJIfl HaXO)KAeIIIdfl' pa3ItLIrIHbrx

gJreMeHToB TpeyronbHuKa (<<peurenue TpeyloJlbnraror>>), npllMeHflTb LIx [p]I

perrreHl4ll reoMeTprlqecKl{x 3aAAI,'.

BlaAerr rroH.rrTr{f,Mr{ npeo6pa:oBaHl{f, nogo6nr, cooTBeTCTBeHHbIX

oJreMeHTos uoAo6Hrrx Qnryp. florssonarbcfl,csoficrsaNdutoao6ut. [poI{3BoJIbHbIx

orryp, yMeTb Bbrrrr/rcJrf,Tb AJrr{Hbr !1 HaxoAIITb yfJIbI y UO,4O6nrrx suryp.

flpuuenxtr csoficrsa uo4o6ux B [paKTuqecKl{x 3aAarlax' Yruetr [pIIBoAI{Tb

npuMepbl uoAo6nux $uryp B oKpyxarculeM MI{pe'

flonrsonarbc, TeopeMaMII o [po]I3BeAeHIIH oTpe3KoB xopA, o IIpou3BeI3Hvlr4

orpe3KoB ceKylqrx, o KBaApare Kacarenurofi'

flonrsosarbcf, BeKTOpaMU, froHI4MaTb Ux reoMeTplI'{ecrufi n susuuecrufi

cMbrcJr, 11puMeHflTb r{x B perrreHrrr4 feoMeTprltlecKltx vt {usuuecrnx 3aAaq.

flpniuenxrb cKaJlf,pHoe [pou3BeAeHl{e BeKTopoB AJIf, HaxoxAeH[f, AJI]IH LI yInoB'

flOJlrsosaTbCs MeTOAoM KoopAlIHaT Ha IIJIocKocTu, [pIIMeHf,Tb ero B

peIIreHrII{ reoMerp[qecKllx I{ [paKTur[ecKrlx 3aAaq'

BlaAerr IIoHf,T[tM]I IIpaBuJIbHoIo MHoIoyIoJIbHuKa, AnI{HbI oKpyXHOcTII'

AJrrrHbI AyII,I oKpyxgocTv1 vt paAEaHHofi ueprr yHIa, yMeTb BbIrI?IcJIflTb IInOIUaAb

Kpyra I4 ero qacTefi. IlpuueurTb IloilyrleHHble yMeHI4.rI B npaKT[rIeCKrIX 3aAarlax'

HaxoAurr ocll (unu qenrpH) CllMMerpuu or.yp, rpllMeHflrb ABrIxeHlIf,

rrJrocKocrrl B rrpocrefiluux cJrfraf,x.

flpnrvrenrTb [onyqeHHbre 3HaHlr.n Ha [paKTI4Ke - cTpo[Tb MaTeMaTI{rIecK}Ie

MOAenu AJrf, 3aAaq peanrnofi xr{3HII r,r [poBoALITb COOTBOTCTByIOUIO BbIqucIIeHvIs'

c rrprrMeHeHgeM UO4O6gX U TplrroHoMeTp[qecKrx synrqufi (nolrayrcr' rAe

Heo6xoA[Mo, KtulbrylxroPou).
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