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TI O.fl C HIIT E JIbHAfl 3ATIII C KA

feouerpuruBJrrerc{ oAHr{M r{3 6agosHx KypcoB Ha ypoBHe cpeAHero
o6qero o6pasonauyrfl,, TaK rar o6ecneqr,rBaer Bo3MoxHocrb r43yrreHufl. Ar,rcqurrJrrrH
ecrecrBeHno-Hayvuofi HanpaBJIeHHocrIiI u [peAMeroB ryMaHr.rrapHoro rILrKna.

Ilocrolmy JlorlarlecKoe MblrrrJreHrae, $opunpyeMoe rrpr4 krsyqennr
o6yuaroqnMtrcfl uonsrlafiHbrx ocHoB feoMerpr{u, ttpr4 AoKa3areJrrcrBe reopeM H
[ocTpoeHl{\4 UeIIoqKlI JloruqecKzx yrBepxAeuuit npu pe[reHura reoMeTpraqecKr{x

3AAaLr, yMeHLIe BbIABI{rarb il OrrpoBeprarb n{rroTe3bl HerlocpeAcrBeHHo
ucnoJlb3yloTc.fl IIpI4 peIUeHn}I 3aAaq eCTeCTBeHHO-HayqHOrO rlr4Kna, B rracTHocTr4

Szsu.recxvx 3a1aq.

I-{enr ocBoeHru npolpaMMrr y.re6Horo Kypca <feorr,rerpkrfl>> Ha yrny6neunov
ypoBHe pa3BI4TI4e Lr:a4nBtr4yzurbHbrx cuoco6nocrefi o6yuaroqHxcfl trpkr
u3peHpru reoMerpl{I4, KaK cocraBJrflroulefi npeAMerHofi o6nacrz <MareMarzrKa kr

un$opivrau.rKa) qepe3 o6ecue.{eHze Bo3MoxHocrr{ npuo6peroaufl u
I4ctIoJIb3oBaHLrfl 6onee my6oxux reoMerpr{qecKr4x snarruit 14 gefrcr'nuir
cnequ$uvHblx reoMerpl4vt, u ueolxoArrMbrx An{ ycnerrrHoro npo$eccuoHaJrbHoro
o 6p as o n a Hkrfl , cBfl3aHH oro c I{ crro JIb3 oB aHr{eM Mare Marr{KI4.

flpuoputerHbrMrr 3aI.aqavr:a Kypca reoMerpur4 Ha yrny6rduuorr,r ypoBHe,
p acrnr4p flmIrlr{M ra v y cunuBaro qr{ Mrr Kyp c 6 a3 os o ro yp o B H.rr, .f, B Jrf, rorc.f, :

pacruupeHlle [peAcTaBJleHrr.f, o reoMeTpuut KaK qacTl4 uzponofi Kynbryphr r4

$ opvrupoB aHHe o co3HaHl{fl B3ar4 Mo cBflsv reoM erpr{u c oKpyxarorrluM M r{po M ;

$opvrnpoBaHr{e npeAcraBrren:;rfl, o [pocrpaHcrBeHHbrx Surypax KaK o
naxuefiruux MareMarl4qecrl4x MoAeJrrx, rro3BoJl.fircrqux o[ucbrBarb Lr r43yqarb
pa3Hble flBJIeHI{s orpyxaloqero Mr4pa, sHaHr{e uossrufinoro a[rapara no pa3AeJry

<< Crepeo uerprarr)) y.re 6uoro Kypca reoMerpr,rr4 ;

QopnaupoBaHHe
IIpOCTpaHCTBeHHbTX Qurypax u r4x ocHoBHbrMt4 cnoficrnauu, 3HaHr4e reopeM,

Soprrayl 14 yMeHI4e Hx [pI4MeHf,Tb, yMeHr4f, AoK€l3brBarb reopeMbr r{ Haxo.qr4Tb

HecraHAaprHbre cnoco6tr perxeHr4.s sa4.as;

SoprruapoBaHrle yMeHI4.fl pacno3HaBarb Ha rreprexax, MoAeJrrrx r{ B peaJrbHoM

MHpe MHOfO|paHHI4KI4 Vr Tena Bpa[IeHr4-s, KOHCTpyr4pOBaTb feoMeTpr4r{ecKr4e

MOAenA;

SopuzpoBaHrle [oHIaMaHI4, Bo3MoxHocrrr aKcLroMarLrrrecKoro [ocrpoeHr4.s
MareMaruqecKl4x reopufi, SopuupoBaHr{e rroHr{MaHkrs, porrkr aKcr4oMaruKr{ trpLl
rrp oB eA e H Lru p ac cy >Kgelauit1,

SopvrzpoBaHl{e yMeHLT, BJlarerb MeroAaMr{ AoKa3areJrbcrB n ELJropurMoB
pelxeHl4fl, yMeHu.fl I{x IIpLIMeHf,Tb, IIpOBOAI4Tb AOKasaTeJIbHbIe paccyxAelF.us. B

xoAe pelueHl4fl cTepeoMeTpl4qecKlrx 3aAarr u 3a4aq c [paKTr4qecKLrM coAepxaHr{eM,

SopuupoBaHlle [peAcraB lreukrfl o ueo6xognMocrr4 AoKa3areJrbcrB rrprr



o6ocHosaHl{I{ MareMarl{r{ecKl,Ix yrBepxAerruilr4 poJnr axcr.roMarr{Ku B npoBeAeHr4r,r

A eAyKrr.rBHbrx paccyx4eHufi ;
pa3BI{TI4e U COBepIUeHCTBOBaHT{e r{HTeJrJreKTyaJrbHbrx u TBoparecKux

cnoco6socrefi o6y.rarorqtrxcfl,, [o3HaBarelrsofi aKTr{BHocrr4, r{ccJreAoBareJrbcrtrx
yveruufi, KpLITI4qHocrlI MbIIrrenr4flr rirHTepeca K r43yqeHr.rro reoMerpktvr;

$opvrupoBaHue $yurqzonamnofi rpaMorHocrrr, peJrenanurofi reoMerpuu:
yMeHIzfl paCIIO3HaBaTb [pOrBJIeHLIfl reOMeTprIeCKux UOuxtzfi, O6rerros 14

3aKoHoMepuoctefi B peuulbHblx xH3HeHHbrx curya\Lrflx u trpv r{3yqeHur4 Apyrr4x
yve6uux [peAMeroB, [po.f,BJIeHI{f, 3aBr{cr4Mocrefi Lr 3aKoHoMepHocrefi,
MoAeJILIpoBaHufl pea.JlbHbrx curyalqui5 krccre1oBaHkrfl rrocrpoeHHbrx vro4erefi,
r{Hrepnp eT arJvru noryqeHHbrx pe3yJrbraToB.

OcuosurrMl{ coAepxareJlbHbrMkr lrpr:akrrttvtu yue6Horo Kypca <feorraerpLrfl>> B

10-11 KJlaccax flBJlrrorcfl: <flpxuue v [JrocKocrr4 B npocrpaHcrBe)),
<<MuororpaHHr.rKr.D), <Tera BparqeHrrrr)), <Berropu u KoopAr.rHarhr B

rrpocrpaHcrB e), <<flruxeHr{rr B rrpo crpaHcrB e).
C0opvryru{poBaHHoe Bo (Dfoc Coo rpe6oaanze (yMerb onepr{poBarb

IIoHf,TLI.,IMI4), peJIeBaHrHbIMI4 reoMeTpLIpI Ha yuy6neuHoM yponue o6yueHutr B

l0-1 I KJraccax, orHocr{Tc.f, Ko BceM coAepxareJrbHbrM rruHLrflM yue6Horo :rlypca, a
roruqecKux yueHzfi paclpeAeJr.f,ercfl He roJrrKo rroSopurapoBaHr{e

coAepxareJlbHblM IIr4HvrflM, Ho I4 rlo roAaM o6yuenua. Co4epNanue o6pasonaHux,
coorBercrByroqee ilpeAMerHbrM pe3yJrbraraM ocBoeHr,rfl @e4epanurofi pa6ouefi
nporpaMMbl, pacrpeAen€nHrrna ro roAaM o6yveuux, crpyKTypr{poBaHo TaKaM

o6pa:ovt, qro6rr Ko BceM ocHoBHbIM, rrpr4HrlrrrruzurbHbrM Boupocaw o6yuarcrqr4ecq
o6paqanacr HeoAHoKparHo. 3ro rro3BoJr.f,er opraHr{3oBarb oBJraAeHr4e

reOMeTpI{qeCKI4MI4 IOHflTI{.f,MI{ LI HaBhIKaMI4 [OCJIeAOBaTeJIbHO I4 [OcTynaTeJIbHO, C

co6nrc4euaeM TIpLIHULIila [peeMcrBeHHocrrl, a HoBbre g*aHufl BKJr[or{arb a o6ulyro
cl4creMy reoMerpl4qecKax rlpeAcraBreHrafi o6yvarorqtrxcfl., pacll.upfl.x vr ytny6ws.
ee, o6pa:y{ lpoqHbre MHoxecrBeHHbre cB.rr3lr.

rlepexo4 K r{3yrreHr4ro reoMerpLrLr Ha yruy6neuHoM ypoBHe rro3BoJrf,er:

co3Aarb ycnoBr{.f, Arrfl auQoepe:Hr\uawu o6yreuux, rocrpoeHrzr.f,
uHAuBuAyEUrbHbIX o6pasonareJrbHbrx rrporpaMM, o6ecueqrrrb yuy6nennoe
I,I3) reHrre reoMerpul,I KaK cocraBJrmorqefi yve6noro [peAMera <<Mareuarr4Ko);

rloAroroBr{Tb o6yraroqkrxcfl. K npoAoJrxeHkrro !rcyrreukrfl MareMarrirKr{ c
y'r€rou nu6opa 6yayu1efi upoQecczlr, o6ecue.rzBaf, npeeMcrBeHHocrb MexAy
o6quu u npo@eccrroHaJrbHurra o6pa:oBaHueM.

Ha u3rreHr4e y.re6Horo Kypca <<reouerpux> Ha yuy6r6unou ypoBHe
orBoAarcs 204 qaca: n 10 xrlacce - 102 lraca (3 uacaB HeAeJrro),, 1 1 rlacce - 102
qaca (3 uaca n ue4emo).



c OAEPXTAHIIE OEyTIEHI,Ifl

10 KJIACC

[pnrvrure lr rrJrocKocrrr B rrpocrpaHcrBe
OcHosHrre ttoH.f,Tuf, crepeoMerpytu. To.ma, ilpflMal, [JrocKocrb,

rlpocrpaHcrBo. flonsrue 06 aKcrloMarrrqecKoM rrocrpoeHr{u crepeoMerplrhr:

aKcI{ o MbI cTep e o M e rpuu r{ c JreA cTBLrfl Lr3 Hr4x.

BsazlaHoe pac[oJloxeHue flp.trMbrx B rrpocrpaHcrBe: [epeceKaroulr{ecf,,
napaJIJIeJIbHhIe 14 cxperqlrBarorqueofl npflMhre. Ipusuarz cKperrlr{Baroulr4xc.f,

np.flMhlx. IlaparrerbHocrb [p.f,Mhrx r{ [JrocKocrefi B rrpocrpaHcrBe: [apanJreJrbHbre

npqMble B npocrpaHcrBe, napaJrJreJrbHocrb rpdx [prMbrx, [aprurJreJrbHocrb npr nao fi
v rlJrocKocrr4. flapannenbHoe H rleHTp€rJrbHoe npoeKTr4poBaHue, u:o6paxeuze

Srryp. OcHosHrte csoficrsa napairJreJrbHoro rpoeKrr4poBaHr4fl. VIzolpaxeHr4e

Srryp B napaJlJlemHofi [poeKur{r{. Yrru c coHarrpaBJreHHbrMr{ cropoHaMr4, yroJr

MexAy [p.aMbIMIa B npocrpaHcrBe. IlaparrenbHocrb r]JrocKocrefi: uapalJreJrbHbre

rIJIocKocrLI, csoficrsa [apElJrJrenbHbrx ulocxocrefi. Ilpocrefirune
npocrpaHcrBeHHbre Surypu Ha rJrocKocrr,r: Terpag.qp, rapaJrJreJrerrurreA,

rrocrpoeHue ce.reHlafi .

flepnen4uKyJr.lpHocrb rpflMoitu rirocKocrn: [ep[euAr{KyJr.rrpHbre rp.f,Mhre B

[pocTpaHcTBe, IIp.flMbIe rrapa.JrJreJrbHhre H [epneHArrKyJrf,pHbre K nJrocKocTr{,

rIpu3HaK rlepleHAkrKyJr.rrpHocrr4 upxrvrofi v rrJrocKocrr.r, TeopeMa o npxvrofi
rrepneHAr{xynxpnofi TIJIOCKOCTII. OproronanbHoe rrpoeKTHpoBaH14e.

llepueu4uKyr.fip I,I HaKJIoHHbre: paccroflHr4e or rorrKpr Ao rrJrocKocrkt, paccroqHr,re

or upxuofi Ao rrJrocKocrr4, flpoeKrlraa Suryprr Ha [JrocKocrb.
Ilepuen4l{KyJlxpHocrb urocrocrefi: npr43HaK rreprreHAr{KynrpHocrr4 AByx
rrJrocKocrefi . Teopeua o rp6x rep[eHAr{KyJrrpax.

Yruu B rpocrpaHcrBe: yroJr MexAy rpxuofi H [JrocKocrbro, 4nyrpauuufi
yroJl, runefinrrfi yror AByrpaHHoro yrJra. Tp€xrpausstft u MHororpaHHbre yrJrLr.

Csoficrsa [JIocKI,Ix yruIoB MHororpaHHoro yrJra. Csoficrsa [JrocKr.rx kr

.qByrpaHHLrx yuroB tpdxrpanuoro yura. Teopeurr KocraHycoB u cr{HycoB Ar.rr

rpdxrpauHoro yrna.

MuororpaHHrrmrr
Bu4rr MHororpaHHHKoB, pa":neprra MHororpaHHLrKa. Ilpusua: n-yronbHa,

npl{3Ma, rlpf,Mafl H HaKJIoHHaf, [pra3rurr, 6oroBas, u [oJrHafl noBepxHocrb rrpr43Mbr.

Ilapa-rrnererrr4rreA, np.rrMoyromsufi [apaJrJreJrenilneA Lr ero csoficrsa.
Kpar.rafirurae [yr]r Ha rroBepxHocrr{ MHororpaHHrrKa. Teopeua 3finepa.
flpocrpancrBeHHtur reopeMa flnSaropa. flupawuaa: n-yroJrbHafl rrvrpav.u1a,

lpaBunbHafl vr yce.rduuaa rrupaMuAbr. Csoficrea pe6ep u 6oxonux rpanefi
lpaBHJIbHofi uupaul4Abl. flpanumubre MHororpaHHr{Kr{: lpaBlrJrbHafl. rrpttsv,a kr



[paBr4nbHas rrupaMl.{I{a, npaBr{JrbHaf,

rerpa3Ap, Ky6. Ilpe4maureHrre o
TpeyfoJrbHas

npaBr{JrbHbrx

ilLrpaMlr4a v npanulrurrfi
MHOfOfpaHHr{Kax: oKTasAp,

Ar4AtOHArrl,.l,, yfnbr.
upxvrofi rrpt43Mbr,

npxuofi [pr.r3Mbr.

AOAeKasAp 14 r.,rKoca9Ap.

BH.rucJreHue sJreMeHToB MHororpaHHraroB: pE6pa,
flnorqa4r 6orosofi roBepxHocrrr kt noruoft noBepxHocrrr
rrJrorrlaAb ocuonauzfi, TeopeMa o 6orosofi rroBepxHocrr4
IlnoqaAr 6oronofi [oBepxHo crtr kr [oBepxHocrrr upanunruofi trkrpanLr1br,
TeopeMa o nirorrlaAz yceu€uuofi uupaMLrAbr.

Cnuuerpzr B [pocrpaHcrBe. 3.rreuenru cr4MMerpr{r4 [paBrzrnbHhrx
MHororpaHHIlKoB. Cunarvrerpzx B rrpaBr4irbHoM MHororpaHHr4Ke: cr{MMerpufl
IlapaJlneilenurleAa, oEMMerpl4fl rrpaBr4JrbHbrx [pr{3M, cr4MMeTpr4fl uparznrHofi
nr{paMr{Abr.

Bercropu r.r KoopArrHarbr B [pocrpaHcrBe
Ilouxtz.s: BeKTop B rlpocrpaHcrBe, Hyrenofi BeKTop, Arrr4Ha HeHyneBoro

BeKTOpa, BeKTOpbI KOJIJII{HeapHbre, coHalpaBJreHHhle n nporr.rBoflonoxHo
HalpaBneHHhle BeKTophI. PaneHcrso BeKTopon..{eficrnrlfl c BeKTopawhi cJroxeHze
I{ BbITILITaHI4o BeKTOpOB, CyMMa HeCKOJIbKLIX BeKTopOB, yMHoxeHr{e BeKTOpa Ha
rIlIcJIo. Csoficrna cJIoxeHI4s BeKTopos. CsoficrBa yMHoxeHl4fl BeKTopa Ha rrracJro.

flonsrue KoMnnaHapHhle BeKTophr. flpusuar KoMlJraHapHocrr4 rp6x BeKTopoB.
flpanulo [apaJIJIeJIelnrIeAa. Teopenaa o p€t3JroxeHrar4 Berropa rro rp6vr
HeKoMIIJIaHapHbIM BeKTopaM. flpxuoyroJlbHar cr4crevra KoopArrHar B

rlpocrpaHcrBe. Koop4unarEl BeKTopa. Cnr3b Mex.{y Koop.quHarawr BeKropa r{
KoopAl{HaraMrr roqeK. Yrol Mex.Uy BeKTopaMr{. Cralrpuoe rpokr3BeAeHrae
BeKTOpOB.

11 KJIACC

Tena BparrleHrrfl
floHsrus: III4JITTHApI{qecKa.f, [oBepxHocTb, KoH[rrecKar rroBepxHocrb,

c$epzuecrax noBepxHocrb, o6pa:yrorqze noBepxHocrefi. Tena BparrleHr4r:
qr{Jrr4HAp, KoHyC, ycevduurrfi KoHyc, cSepa, ruap. BsauuHoe pacloJroxeHr4e
c$epu H IrJrocKocrl4, Kacare Jrb*afl. nJrocKocrb K c$epe. Zso6paNeHpre reJr
BpauleHllfl Ha rlJrocKocrz. Pasn€prKa UI{JIunApa r4 KoHyca. Czrvrnaerpnx c@epu a
Ixapa.

O6rena. OcnosHrre csoficrna o6reNroe reJr. Teopenaa o6 o6rene
npflMoyroJlbHoro lrapannene[]rneAa v cJreAcrBufl vr3 nee. O6reu npruofi w

HaKJIoHHofi npzsuu, IIHJII4HAqa, nLrpaMu1bl u KoHyca. O6teiu ixapa r4 rxapoBoro
cefMeHTa.

Kou6unaqzz reJr BparrleHuf, pt MHorolpaHHHKoB. flpu:ua, BTrucaHHafl B

III4Ju4HAp, OrTLrCaHHAfl OKOJTO rlrrJrr.lHApa. IlepecerreHrae cSeprr Lr uapa c
tIJIocKocGro. KacaHI4e Irrapa u c$epbr rrJrocKocrbro. Ilousrue MHorolpaHHkrKa,



otrl4caHHoro oKoJIo cSeprr, c0epn, snucaHHofi B MHororpaHHr4K Lrrrt reJro
BparrleHr{r.

flloulaAr [oBepxHocTtt III4JII{HAp&, KoHyca, nJrorrlaAb c$epu z eE .{acrefi.
floAo6ze B npocrpaHcrBe. Orsomeuue o6rduoa, uroqa4efi rroBepxHocrefi
uo4o6nux Ozryp. Ilpeo6pasoBaHrle noao6ut, roMorerrzfl. Peruenze 3ataq Ha
frJrocKo cru c zcloJrb3 oB aHr,r eM crepeoMerpuqe cKkr x MeroAoB.

flocrpoenue ceqeHllfi uuororpaHHl{KoB I{ TeJr BparrleHrlr: ceqeHu{ rlr4Jrr{HApa
(napalleJlbHo kr [ep[eHAI,IKyJIflpHo ocu), cerreHr4f, KoHyca (uapanneJrbHbre
ocHoBaHLIIo I4 rlpoxoAf,Illue qepe3 Bepurr{Hy), ceveuufl,iltapa, MeroAhr rrocrpoeHrrf,
ce'reHzfi: MeroA cJreAoB, MeroA BHyrpeHHefo rrpoeKTr4poBaHafl, Mero!\ [epeHoca
ceryqefi rurocKocrr.r.

Bercropu rr KoopAr{Harbr B rrpocrpaHcrBe
Ber<ropu B npocrpaHcrBe. onepaqura HaA BeKTopaMr. Bexr:opuoe

yMHoxeHrre BeKTopoB. Csoficrna BeKTopHoro yMHoxeHr4.rr. llpxrvroyroJrbHa;r
cl4creMa KoopAlIHar B rlpocrpaHcrBe. Koop4unarhr BeKTopa. PasloxeHr4e BeKTopa
ro 6azucy. Koop4znarHo-BeKTopuufi MeroA rrpu pelreHr{r{ reoMerpr4rrecKux
3aAaq.

[nuxeHufl B rrpocrpaHcrBe

,{nuNeuzf, npocrpaHcrBa. oro6paNeuLrfl.. [nuNeuzfl u paBeHcrBo Szryp.
O6rqze cnofictsa 4nuxeuufi. Bz4u 4nzNeHufi: [apaJrnenrHufi repeHoc,
I{eHTpEuIbHa-f, Ct4MMeTpLIf,, 3epKaJIbHEUI CLIMMeTpI{fl, noBOpOT BOKpyr npxrr,rOfi.
Ilpeo6paeoBalLrfl. uo4o6zx. Ilpxrvrax z csepa Dfinepa.



IIIAHI4PYEMbIE
dEOMETPtrLf,>
CPEAHETO OBTTIETO OEPA3OBAHI,Ifl

II4IIHO C THbIE PE3YJIbTATbI

1) rpaxgaHcKoe Bocrrr{TaHr.re:

PB3YJIbTATbT OCBOEHILtr )^IEEHOTO KI/PCA
(yfJryBJrEHHhrrl yPoBEHb) HA ypoBHE

c$opurapoBaHHocrb rpaxAaHcrofi tro3r4uura o6yuaroqerocs KaK axrr4BHoro 14

orBercrBeHHoro rrJreHa poccuficroro oSrqecrna, npeAcTaBJreHr4e

MareMarl4qecKl,Ix ocHoBax $yurquoHr{poBaHr{fl pa3rrlrHbrx crpyKTyp, xvrrettuit,
rporleAyp rpaxAaHcKoro o6ulecrna (nrr6opu, onpocbr
B3aLlMoAeficrsosam c corIHELJrbHhIMrr LrlacruryraMr4 B

Qynxqrax v,Lr 14 H€tsH atreHr{eM ;

2) uarpuoruqecKoe BocrrrrraHrre:

c$opvrupoBaHHocru poccuficnofi lpaxAaHcrofi a4eurr4rrHocrrr, yBaxeHvfl, K

npolxJloMy 14 Hacrof,rrleMy poccuficrofi uareuarktnlr, rleHHocrHoe orHorleHue K

AocrI,IxeHI{sM poccuficrux MareMarraKoB Lr poccr,rficrofi uareuarurrecKofi ruxolu,
I4cnonb3oBaHr4e DTr,rx 4ocrzxenufi B Apyrr{x Hayxax, TexHoJrorr,rf,x, c$epax
SKOHOMI,IKI,I;

3) gyxonuo-HpaBcrBeHHoe BocrrrrraHr.re:

oco3HaHrre lyxoBHbrx rleHHocrefi poccufi croro Hapo Aa, c$opvrzpoBaHHo crb
HpaBcTBeHHOfO CO3HaHHfl, STr.IqeCKOrO [OBeAeHr4fl, CBT3aHHO|O C [paKTr{qeCKr,rM

nprrMeHeHLIeM 4ocruxeuufi Hayxr{ v AesrenbHocrbro yvEHoro, oco3HaHr4e

Jrr{rrHoro BKJraAa B [ocrpoeurEe ycrofiquBoro 6y4yu1ero;
4) ecreruqecrcoe Bocrr rrraHr{e:
SCTeTI{qeCKOe OTHOIUeHLIe K MtrPY, BKJIIOqa[ 9CTeTUKy MaTeMaTI{qeCKux

3aKoHoMepnocrefi, o6rerros, 3a4aq) perueHnfi, paccyxAeruuit, Bocrrpur{MrrrzBocrb

K MaTeMaTHqeCKr.rM aCleKTaM pa3flurrHbrx Br{Ao B r{cKyc cTBa;

5) Quruuecmoe BocrrrrraHr{e:

cQopuupoBaHHocrb yMeHI4.rr [pI4MeHf,Tb MareMarr{r{ecrr{e 3Ha:rt?rfl B

I4HTepecax 3AopoBoro n 6egonacHoro o6pasa xlr3Hr4, orBercrBeHHoe orHorueHrre K

cBoeMy 3lopoBbro (sgoponoe rrrlraHue, cdatarcrrpoBaHHufi peNuM sabrsruir u
orAblxa, peryJlflpHat SusuuecKaf, aKTLtBHocu), QzszqecKoe coBeprxeHcrBoBaHr4e

npI,I 3 aHrrrdf, x cloprlrB Ho-o3AopoBr{Telrno fi Ae.f, TeJrbH o crbro ;
6) rpyaonoe BocrruTaurre:
roroBHocrb K rpyAy, oco3HaHr4e rleHHocrr4 TpyAoJrlo6r4n, rrHTepec K

cQepau upo$eccuouamuofi AerreJrbHocrlr, cB.f,3aHHbrM c
v ee [prrJroxenuflMk\ yMeHr{e coBeprrrarb ocosHaHHufi nrr6op

6yayqefi npo$eccuu vr peanu3oBbrBarb co6crseHHbre xr,r3HeHHbre rrJraHbr,

Lt 4pyroe), yMeHr{e

COOTBETC'TBI/'H C LTX

pa3rr,rqHbrM

uarerraarnxofi

roroBHocrb Lr cnoco6nocru K MareMarr4qecKoMy o6pa:onauwro ?r



caMoo6pa3oBaHlrrc Ha [poTqxeHr.{u Bcefi xil3Hl4, |OTOBHOCTb K aKTI4BHOMy

fIaCTI4Io B peIIIeHI,ru npaKTHqecKI,Ix 3aAarl MaTeMarl4qecKofi HanpaBJIeHHocrI4;

7) erco.rrornqecKoe BocrIlITaHIre :

cSopvrupoBaHHocrb oKororl4qecrofi KyJlbrypbl, [oHI4Mauvre BIruflHktfl'

flpoqeccoB Ha cocrosHLte rlpl4poAnofi ra coqualrHofico rIH aJrbH o -3 KOHO MI{r{ eC KHX

cpeAbr, oco3HaHue rJro6aJrbHoro xapaKTepa gKoJlorl4rrecKl4x upo6reu, opI4eHraIII4fl

Ha [pvMeHeHr{e MareMaru}recKlrx sHaHufi AJIf, pelxeH}Iq 3aAaq B o6lacru

onpyNaroulefi cpeAbr, nJraHr{poBaHne flocryrlKoB 14 oIIeHKI{ krx Bo3MoxHbIx

rocJreAcr suia Arx oKpyxarcqefi cpe4rt ;

8) ueuHocr[ HayqHoro rlo3Haurlfl:

c$opvrnpoBaHHocrb Mr4poBo33penrfl, coorBercrBylorlero coBpeMeHHoMy

ypoBHro pa3BurLls. HayKr.r u o6qecrnesnofi [paKTIaKIa, IIoHI{MaHI'IO

MareMarr.r.recrofi HayKr{ KaK c0epu rreJroBe}recrofi Aef,TeJIbHocrH, 3TaIIoB e€

pasBrTklfl, U 3HaqZMOCTU I.rrfl pa3BLITLIfl. t\]1lBLIII.3At\L1kr, OBJIaAeHI4e f,3bIKOM

MareMarrrKrd 14 MareMarr{qecrofi rynrrypofi KaK cpeAcrBoM rlo3HaHrrf, l'{vrpa,

foToBHocTb ocyqecTBnflTb npoeKTHyro v uccneAoBaTenbcKylo AeflTenbHocTb

vH4vrBkttryaJlbHo lI B fpynfle.

METATIPEAME THbIE PE3yJIbTATbI

flo:n a saTeJr bH br e yH rr BepcaJr bH bre yu e6 u rr e Aefi crsuq
Bagonue roruqecnue AeficrBl{fl :

BbrsBJrfTb r{ xapaKTeplr3oBaTb cyIqecTBeHHbIe IIpI43HaKU MaTeMaTI4TIeCKHX

o6rerros, to1yaT71it, oruoruenufi MexAy rIoHflTI{.uMt4, $opvrynupoBaTb

olpeAeJreHr{f, noHfl ruit, ycraHaBJrr4Barb cylqecrseHHttfi [pI{3HaK rrraccu$unat\Ltkt,

ocHOBaHItfl, AIIfl, o6o6uIeHV5,il cpaBmelr.vlfl., KpI,ITepHI"I [poBoA[IMoro aHanH3a;

BocrrpIlHI4MaTb, $opnry"uzpoBaTb LI npeo6pasoBblBaTb cyxAeHl4s:

yrBepAHTeJrbHbIe r4 orpl4rlareJrbHble, eAI,IHIatIHbIe, qacrHble u o6ulue, ycJIoBHbIe;

BbI{B JIf, Tb MATEMATI4IIE CKI.IE 3 AKOHOMEP HO CTI{, B3AUMO CB fl3LT KI TIP OTI B OP EI{VTfl'

e Qarrax, AaHHbIx, na6lro4eHl{{x I{ yrBepxAeHrlrx, [peAnararb KpI4TepLrLt AJrs'

Bbr.flBJreHl4fl 3aKoHoMepnocrefi H upornBopeuufi ;

.{eJraTb BbIBOAbI C I{CIIOJIb3OBaHI{eM 3aKOHOB JIOTLIKI{, AeAyKTI{BHbIX V

r{H.{yKTI{B HbIx yMO3 aKlIOrIeHI,Ifi , yIrlOS armO'{eHllfi IIO aH€UIO|LI I'I ;

rrpoBoAr,rTb caMocToflTeJrbHo AOK€BaTeJIbCTBa MaTeMaTI{rrecKI'Ix yrnepN4enHfi

(nprrrarre 14 oT [poTHBHoro), BbIcrpaI,IBaTb apryMeHTaUI4Io, npI{BoAHTb [pHMepbI LI

KoHTpIIpIaMepbI, o6ocnoertBaTb co6cTBeHHbIe cyxAeHufl I4 BbIBoAbI;

nu6zpa6 cnoco6 pe[reHr4.rr y.re6nofi sa1aqu (cpanuunarr HecKoJIbKo

BapuaHToB peIxeHIIfl, Bbt!:IlpaTb sala6oree uoAxoAxIr{ufi c yudrona

caMo crosreJrbHo BbIAeJIeHHbIx KpuTepIaen).

Basoerte uccJre.qoBareJrbcKHe 4efi crnua :



I4CtIOJrb3OBaTb BOrrpOCbr KaK r{CCJreAOBaTenbCKr{fi r{HCTpyMeHT rro3HaHr,Ifl,

$opivrynnpoBarb Borpocbr, Qrarcnpyroque nporr{Boperrr4e, npo6leuy,
ycraHaBnl{Barl IacKoMoe r{ AaHHoe, SopurupoBarb rr4nore3y, apryMeHTr{poBarb

CBOIO IIO3LIqUIO, MHeHLIe;

rIpoBoAI{Tb caMocroflTeilbHo cnJraHr{posaHHrrfi gKcrrepraMeHT, r{ccJreAoBaH}re

no ycraHoBJIeHHIo oco6eunocrefi uareMarr{qecKoro o6rexra, flBJreHkrfl, npoqecca,
B brf, BJreHr{ro 3 aB ucr{uo crefi MexAy o 6r exrau Lr, flBlruuurflMt\ rrpo qe c caM r{ ;

caMocrosreJlbHo QopvrynupoBarb o6o6rqenurfl 14 BbrBo.{br no p*yJrbraraM
npore4€uHoro na6nro4enux, r{ccJreAoBaifl^ytfl, orleHr{Barb AocroBepHocrb
loiryqeHHbrx pe3yJrbraroB, BbrBo.{oB u o6o6qe :rtuit ;

npofHo3l4poBaTb Bo3MoxHoe pa3BHTr.le [pouecca, a TaKxe BbrABzfarb
IIp9AIIOJIOXOHIIIf, O ero pA3BI4TLILI B HOBbIX yCJIOBHf,X.

Pa6ora c uu$opnraquefi:
Bhlf,Bnrrb 4e$aquru uuSopMarJVLr, AaHHhrx, neo6xo4uMbrx An.fl orBera Ha

Bonpoc Lr Anfl, perxeHH.rr 3a4aril4;

nrt6upam uH$oprraaqvlo I43 r,rcrorrHr,rKoB pa3Jrr,rrrHbrx rr4rroB, anantrcHpoBarb,

cl4creMarl{3l{poBarb u I,IHTeplperr,rpoBarb uu@opuaqzrc pa3rr,rrrHbrx Br4AoB v

$op, rpeAcraBJreHlrf,;

crpyKrypr.lpoBarb nHoopvrar{urc, rpeAcraBJr.f,rb ed s pasnuqHbrx Qopuax,
I{nJrro crpr{poBarb rp aS u.recrz ;

orleHprBarb uagdxHocm nn$opuaqzz rro caMocrof,TeJrbHo

cS opuyllrp oBaHHbrM Kpr4rep Lrflv.

Koruruyuu Karrr BH bre yHH BepcaJr bHbre yve6n rre Aefi crBufl
O6uleuue:
Bocnpl{HLrMarb u Soprraynr{poBarb cyxAeHr{.f, B coorBercrBrru c ycnoBr{flMu H

IIeJIsMu o6qenur, flcno, TorrHo, rpaMorHo Bbrpaxarb cBoro rorrry 3peHlrs B

ycTHhIx u [LrcbMeHHbrx TeKcTax, AaBaTb rrorcHeH]rfl rro xoAy peIIIeHuf, 3aAarlkr,

KoMMeHTT{poBarb [oJrfreHHufi pesynbrar;

B xoAe o6cyN4eunfl, sa1aBarb Bonpocbr rro cyulecrBy o6cyN4aeuofi reMbr,

npo6neurr, peruaervrofi ga1aqt1 BrrcKa3blBarb vr1en) HaI{eJreHHbre Ha flo]rcK
peueHl{rl, cofrocTaBJrflTb cBor4 cyxAeHH, c cyxAeHr4trMlr Apyfr4x yr{acTHuKoB

AnaJrora, o6uapyxrrBarb pa3nvqr4e r4 cxoAcrBo ro3t4rluit, e KoppeKTHofi Sopnre

SopuynupoBarb pa3HoFJra ckrfl , cBor4 Bo3paxeHr{f, ;

rlpeAcTaBJr.rrTb pe3yirbTaTbr pelreHLrfl. 3alaqH, SKcrreppIMeHTa, r4ccJreAoBaHLrfl,,

rlpoeKTa, caMocro.sreJrbHo nrr6zpam $opuar BbrcryrrneHr4fl c yqeroM 3aAaq

rrpe3eHTarl vu v o co 6enHo cr eft ay Aur opvu,

Pery.nrruBH bre yH IrB epcaJr bH bre yqe6 Hbr e Aefi crB rrfl
Ca rvr oop ra H [r3a rIr{fl :



cocraBJlflTb IrJIaH, aJIropHTM perueHr{fl 34artu, Bbr6uparb crroco6 perueHr4fl c
yt€totu I{Melouuxcf, pecypcoB kT co6crseHHbrx Bo3MoNuocrefi, apryMeHTr4poBarb
r.r KoppeKrHpoBarb Bapr{aHrbr peuleuzfi c yuerou Hosofi uusoprr,raqnu.

Cau onoHTpoJr b, gMo rI rroHal sH srfi rr HTeJTJTeKT :

BJIaAerb HaBhIKaMI{ Iro3HaBaremuofi pe$lercun KaK oco3HaHraf,
coBepluaenartx 4eficraufi H MbIcJII{TeJrbHbrx [poUeccoB, ]rx pe3yJrbraroB, BJra.(erb
cnoco6auz caMonpoBepKrI, caMoKoHTpoJr, [poqecca v pe3yJrbrara pe[reHuf,
MareMarr{qecrofi 3aAa.uu;

lpeABLIAerb rpyAHocrl{, KOTOphre Moryr Bo3Hr4KHyTb IIpH perrreHr4r4 saAaLrH,
BHocrITb KoppeKTLIBhI B Ae.f,TeJlbHocrb Ha ocHOBe HoBbIx o6crosreJlbcTB, AaHHbrx,
HafiAenHrrx ourz6o r, Bbr.rrB jreHHbrx rpyAuo crefi ;

oIIeHrrBaTb cooTBeTcTBVe pe3yJlbTaTa qeJII{ kryclroBnr,tvt, olrxcHflTb npr4qr4Hbr
.(ocrHxeHLrfl ulrld HeAocrHxeHufl pe3yJrbraroB Aef,TeJrbHocrrr, HaxoAlrrb oruz6ry,
AaBarb or{eHKy upuo6per6uuouy olbrry.

CoeMecrHafl AeqreJrbHocrb :

loHLIMarb LI uctloJlb3oBarb [per4MyrrlecrBa KoMaHAH oit u krH1ktBn1yalrHofi
pa6oru IIpu perueHLII{ yre6Hux 3a$aq, [pr{Hr4Marb rleJrb cosl4ecrHofi
Ae.[TeJIbHocrI{, [JIaHI{poBarb opraHr43arlurc coBMecrHofi pa6orbr, pac[peAeJrflTb
Br4Ahr pa6or, AoroBapr4Barbcfl", o6cyN4am rpoqecc u pe3yJrbrar pa6o6r,
o6o6rqarb MHeHLrf, HecKoJrbrzx 1rc4efi;

yqacrBoBarb B fpynrroBbrx Qopvrax pa6our (o6cyx4enux, o6ueu uHenufi,
((Mo3roBble IIITypMbI) h unrre), BbrrroJrH.flTb cBoro qacrb pa6o6r u
KoopAI4HI4poBarb cBoI{ Aeftcrnur. c ApyrI{MI4 qJreHaMH KoMaHAhr, olleHr4Barb
KarrecTBo cBoero BKna,{a s o6qufi npoIyKT rlo Kpr4TepzrflM, c$opuyru4poBaHHbrM
yq acrHr4 K aMH Blaulro4 efi crnzx.

IPEAME THbIE PE3yJrb TATbr

K rouqy 10 rc.nacca o6yuarotgLuitcr- Hayqr4rcfl:
cno6o4no o[epl4poBarr ocHoBHbIMr4 [oHf,TrrsMr{ crepeoMerpvat [pr4
peIueHLI V 3aAaq u IIpoB eA eH'Lrrl MareMarl4 qe cKI4x paccyx,q e nufii
npLIMeH.flTb aKCI4OMbI CTepeOMeTpr4r4 rI cJrelcTBus. Lr3 Hr4X IIpu peureHr,rz
f e OMeTpI4 IIe CKLIX 3AI.AI{;

e KJlocc[Szqzponarb B3arIMHoe pac[oJroxeHr,re np.rrMbrx B rrpocrpaHcrBe,
nJrocKocrefi n upocrpaHcrBe, rp.,rMbrx r.r rrJrocKocrcfi B rrpocrpaHcrBe;
cno6o4no olepapoBarb f7oHarvrflMr4, cBfl3aHHbrMr4 C yrnaMr4
rlpocTpaHcTBe: MexAy [p.sMhIMI4 B npocTpaHcTBe, MexAy npxruofi
TINOCKOCTbIO;

cno6o4uo orrepllpoB arb rro H.rrr vtflMw, cB{3aHHbr Mrr c MHo ro rpaHHu KaM 14 ;
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. cBo6oAHo paclo3HaBarb ocHoBHbre Br4Abr MHororpaHHr{KoB (npaair,ra,

rrrap aMr.rAa, npfl Moyrolruu fi tr ap alrJr eJre rrutt eA, ry6) ;

. Kraccr{$uquponarr MHororpaHHr4Kr{, r,il1wpax ocHoBaHr{s AIrfl
rlaccu$nKarJLrr4;

cno6o4uo olepr4poBarb rtolsrt4flMn, cBfl3aHHbrMH c ceqeHaeM
MHO|OfpaHHT4KOB rrnocKoCTbro ;

BblrroJrHflTb napaJrJrenbHoe, ueHTpaJrbHoe v oproroFraJrbHoe
npoexTr{poBaHr{e $r.yp Ha rrJrocKocrb, BbrrroJrH.,rm u:o6p a}Kelkrfl sr.yp
HA IIJIOCKOCTH;

crpoarb QeqeHI4, MHO|O|paHHAKOB pa3rar{HbrMl4 MeroAaM]/l, BblrorHqrb
(nuHocurte) unocxue LleprelKLr r4s pwcyHxoB rrpocrr,rx o6:udnaurrx $nryp:
BZA cBepxy, c6oxy, cHvr3y;

Bbrrrr4cr{Tb [JrorrlaAr4 noBepxHocrefi MHofofpaHHHKoB (npZ:tra,
nr4paMuAa), reouerpr4rrecrc4x reJr c npr4M eHeHueM (l opuyn ;

cno6o4no onepHpoBarb rroHrrrvflM.kr cHMMerpHrr B npocrpaHcrBe, r_{eHTp,

ocb v rrJrocKocrb cHMMerpr4r,r, qeHTp, ocb vr ilnocKocrb cr4MMerpHH

$uryprr;
cno6oAuo onepupoBarb rroHflTzflMvr, coorBercrByrorrlnMlr BeKTopaM w
r(oopAlrHaTaM B npocTpaHcTBe ;

Bbrrro JrH.f, rt 4efi crn r4fl. HaI BeKTop aMr4 ;

pelxarb 3a\aqh Ha AoKallareJrbcrBo MareMarr,rlrecKnx ornorueuufi v
HaxoxAeHae feoMeTp[qecKr4x BeJrI4rrHH, npHMeH-Sf, r43BeCTHbre MeroAbr
rIpI4 peIxeHHlI MaTeMaTI4qecK]dX 3an\al:' [oBbrrxeHHofo pr BbrcoKofo ypoBHfl
cnoxHocTI{;

. NPLIMEH.f,Tb npocTer4rxr4e lporpaMMHbre cpeAcrBa u sneKTpoHHo-
KOMMyHI4KaIIUOHHbIe CIICTeMbI rrpH perxeHr4r{ cTepeoMeTpvqecKr,rx 3aAar{;

a

a

o II3BJI0K&Tb, upeo6pasoBblBarb kr I4HTep[perr.rpoBarb vtHsopnaaqraro

npocrpaHcrBeHHbrx feoMerpr{qecKHx @urypax, npeAcraBneHHy}o
rrepTex(ax kr pprayllKax:,

. rrpvMeHqrb nonyqeHHbre 3HaHUfl, Ha [par(THKe: cpaBHr4Barb

aHarh3apoBaTb peanbHbre cvTya\hw, rpr,rMeHqTb r,r3yr{eHHbre [oHflTr4,
upoqecce noLIcKa pe[reHr{f, MareMarHqecKr4 coopvrynuponannofi
upo6nenarr, MoAeJrrlpoBarb pe€urbHbre ctrryal1;ar Ha r3brKe feoMerpLTLr,

IICCJIeAOBaTb [OCTpOeHHbIe MOAeJrr4 C r{CrrOJrb3OBaHUeM feoMeTpl{qecKr4x
nontruit 14 TeopeM, ailrrapara anre6pbr, perrarb npaKTr{qecKr4e 3a\aqv,
cBr3aHHhIe c HaxoxAeHIIeM reo MeTpIAqecKI,IX BeII4 rII4 H ;

LIMeTL [peAcraBJIeHEs o6 ocnonHbrx gTarrax pa3Bkrrru reoMerpurr KaK

co craBHo it q,acru Syn4arra e HTa p a3Br4Tr4, TexHolo rufi .

u
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K xonqy 11 rc.nacca o6yuaro:lluficn:rray.uvrafl:



cBo6oAHo o[epupoBarb froHrrrr4f,Mtr, cBr3aHHhrMH

KoHr{qecKofi v cSepuuecrofi [oBepxHo crflMtr,
rloryqeHuf,;

o oleP[poBaTb [oH.[T14.'IMu, CBfl3AHHhrMr4 C TeJraMr4 BparrleHr{.s: qurr4HApoU,
KoHycoM, cSepofi r4 rrrapoM;

o pocro3HaBarb reJra BparrleHHf, (qururngp, KoHyc, csepa v lllap) Lr

o6rscusm cuoco6rr rloryqeHuf, reJr BparqeHr.rfl ;. KJraccn@r,rqzponarb B3arrMHOe pacloJroxeHr{e csepu I4 [JrocKocrr4;
BhIqHCJItrTb BenrIqI{HbI SJIeMeHTOB MHOTOTpaHHI{KOB U TeJI BpalrleHkrf,,
o6tdlau I{ rlnoIrlaru rloBepxnocrefi MHororpaHHHKoB r4 TeJr BpauleHr4f,,
reoMerpr{qecKux reJr c npr4MeHeHzenr $opuyn;
cno6o4no oleplilpoBarb rlorulTvtflMvr, cBr3aHHhrMr4 c rou6znarlr4.rrMrr reJr
Bparr{eHr{fl r,r MHotorpaHHHKoB: MHOfOfpaHHr,rK, BrrrircaHHbrfi n c@epy ra

OIITICAHHbIfi OTOIO CSCPU, CSEPA, BIII{CAHHA' B MHOrOIPAHHI4K I,IJIH TCJIO

BpauleHZfl;
o BE'IVZCJITTb OOOTHOIII9HI4, MeXAy IIIOIaA.IMI,I [OBepxuOCreil U O6rdUair,rr,r

noIo6Hrrx ren;

' zso6paxarb I43yrlaeMble dluryprr, BbrrroJrHflTb (alruocntie) rrJrocKHe
LreprexH r43 pHCyHKOB npocTbrx o6reMHbrx @zryp: BHA cBepxy, c6oxy,
cHa3y, cTpoaTb CerreHu.f, Ten BpaqeHLrfl;

o r{3BJreK?Tb, r4HTepnper}rpoBarE, t4 npeo6pa:oBr,rBarb aH$opuaqurc o
rrpocrpaHcrBeHHbrx feoMerpHr{ecKHx (trarypax, [percraBneHHy]o Ha
rrepTer(ax H prrcyHKax;

O CBO6OIHO ONEPHPOBATb IIOH{TI4CM BEI(TOP B NPOCTPAHCTBE;
o BbIIIOJIH.ITb onepaurrr4 HaI Ber(TopAMu;
. 3aAaBATb rrJrocKocrb ypaBHeHHeM B AeKaprosoff cucreMe KoopAVHar;
o pelx&Tb feoMerpHr{ecKl4e 3AAaLrlr.- Ha Bbrr{r4cneHr4e yfJroB Me)r(Ay [pqMblMr.r

I4 tIJIocKocTflMLI, BLITII4OJIeHHe paccToxttuit oT TorIKI4 Io IrJIocKoCTH, B
IIeJIOM, Ha npHMeHeHHe BeKTopHo-KoopAIIHaTHoro MeToAa npll petrrellup1 ;

. cBo6orHo onepupoBarb rroH.f,TurMr4, CBrr3aHHbrMa c ABtr)I(eHHeM B

npocrpaHcrBe, 3Harb ceofi crBa gnu>xeuuit;
BbrrroJrH.rrrb uso6paxenrax MHO|OTpaHHLTKoB Vr TeJr BpaIrIeHLrf, [pLt
rrapaJrJreJrbHoM rrepeHoce, rtreHTpalHrofi cLrMMerpr{ra, :epranrHofi
cr{MMerpHlr, ilpu rroBopore BoKpyr rrpflMofi, npeo6pa: oBa]Hr4fl noao'ut
crpol{Tb cerIeHI4' MHOfOrpaHHr4KoB V TeJr BparrleHr,r.f,: cerreHr4fl, rlunvHilpa
(napalleJlbHo H rleprleHAllKyJrf,pHo ocu), cerreHr4.f, KoHyca (naparueJrbHbre
ocHoBaHl4ro H [poxo.{f,Illue qepe3 BepIxlIHy), ceueuufl r]rapa;
I4cfroJrb3oBarb MeroAbr rrocrpoeHr{fl ce.reHufi: MeroA cJre.qoB, MeroA
BHyrpeHHefo IIpo eKTr,rpoBaHr.rr, Mero.{ [epeHoca ceKyrrlefi rrJrocKo crra ;

c rlkrnvHlpuqecKoa,

o6rscnsrr cnoco6br



. AOKa3brBaTb feoMeTpHrrecKr{e yTBepxileH'ufl.;

' [puMeHflTb reoMerpl4qecKl{e Sarmr AJI.[ petuenLrs. crepeoMeTpr{rrecKr4x

3a4aq, npeAnonaraloxtrux HecKoJIbKo IIIaroB pelrleHr.rs, ecrrr ycnoBu,
rrpr{MeHeHrlf, 3aAaHbr B f,BHofi r{ Hef,BHofi $opue;

o p€IIIilTb 3ailaqw Ha AoKa3areJrbcrBo MareMarllrlecKl4x oruorueuufr Ll

HaxoxAeHrre feoMeTpr4qecKr4x BeIHr{aH ;

IIprrMeH.rlTb [porpaMMHble CpeACTBa 14 SJTeKTpOHHO-KOMMyHr4KaqkroHHbre

cl{cTeMbr rrpu pe ue Hr4 tr cTep eoMeTpuqecKr{x 3 aA arr ;

lpr{MeHf,Tb noryrreHHble 3HAHIlfl Ha rrpaKTr{Ke: cpaBHaBarb,
aHaJrLr3prpo B arb rI o II e H HB arb p eaJrb Hbr e cr,rry arlr4hr, [p r{ M e H.f, Tb 14 3 r{ e H H br e
froHflTrrfl, TeopeMbr, cBoficrBa B rrpoqecce [or4cKa perueHzs
MareMarr4qecKr.r csopuylr4poBaHHofi upo6leuu, MoAeJrr{poBarb
pe€IIIbHbIe ckrrya\uu Ha .rr3brKe reoMerpr4rr, r{ccJreAoBarb rrocrpoeHHLre
MOAeJrr4

arrnapaTa

c r4cnoJrb3oBaHneM reoMerpLrqecKr,rx noH.srafi u reopeM,
alre6prt, perxarb npaKTl4r{ecKr4e 3ara'qzr, cB.rr3aHHbre c

HaXOXAeHI{eM f eOM eTpl{r{ e CKI,IX B eJIkI TILIH ;

IIMerb lpeAcraBJleHrrfl o6 ocuonHhlx oTaflax p€BBrarI4, reoMerpprra KaK
co cTaBHo fi qacru Syn4arvre HTa p€BBr4Tr.rf, TexHo Jror[fi .
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