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NOfl CHI{TEJIbIIAfl 3AIMCKA

Feouerpur rnlrflercf, oAHHM us 6asosl[x r(ypcoB Ha ypoBHe cpeAnero o6qero o6paroeannr, mr
xar o6ecnerlnBaer BogMoxnocrb tt3) reHrdt AncI{rnJlrrH ecrecrBeHHo-uaytnoE HanpaBJreHHocrrr H

npeAMeroB ryr[aulrrapHoro qr{Kna. flocrcolrxy noruqecKoe MbllruIeHne, rfoprr.npyeuoe npn lla} reH}rrr

o61nraroqnryrncr nognrnfinrx ocnos reoMerpnlr, npr{ AoKa3areJrbcrBe reopeM u nocrpoeHHld IIenorIKr

norprecKr{x yrnepx4enrni npn peureHuu reoMerpruecKlD( 34Aaq, yMeHne Bbllpnrarb I'I onpoBeprarb

n{noTe3br HenocpeAcTBeHHo HcnoJrb3yroTcr npu pe[IeHHII 3a,AAq ecrecTBeHHo-Ha)ruHoro qInKII4 B

qacrHocrlr Qnsnvecxror 3aAarl.

I{elr ocnoermr nporpaMuu yre6noro Kypca <feouerpnn Ha yrny6adnnou ypoBHe - pa3Bl{rrre

nrrAnBr,r4/aJrbHbrr( cnoco6noqefi o6yrarourorcr npu rc;r.reHlrld neoMerpllu' Karc coctaamsrcqefi

npe4uenroft o6lacrn <Mareuarma n nnr[opMarnKo) vepes o6ecnerlenue Bo3MoxHocru npno6pererurr

r HcnoJrb3oBau[r 6olee rny6oxrx reoMErp[qecrrar gnannfi rl,qeficrsml, cneqn0runrn< reoMerpl{rl' H

ueo6xoArrrmx 4;rr ycnemnoro npoi[eccHoHaJrbHoro o6pasoBsnrlt, cBt3aHHoro c [crIoJIb3oBaH[reM

MATEMATHKTI.

flpnOprrretublM[ 3a,AarIAMn l(ypca FeoMeTpI{n na yrrry6a0HHoM ypoBHe' pacrunptrcIqxMu Ii

ycHJrHBaIoIqrlMu Kypc 6asosoro ypoBlrt, tBJrf,Iorct:

pacmfipegge npeAcTaRIIeHut o reoMCtp1ag KaIC qagm rrrnponOi xyJlbTypbl u r[oputlpoBauHe

oco3HaHut B3alrMocBt3H reoMErpnx c oKpyxarcqr{M MI{poM;

Qopulporanue IIpeAcraBlIeHIrr o npocTpaHCTBeHHbx r[ra'ypax Karc o sa)I(IIefiItrID(

MareMarI{qecKID( MOAeJIfi, no3BoJlf,K)rqrx ou}rcbrBarb Il l{3rrarb pa3HLIe 
'BJIeHE 

OKpyxarcqeFo Mlrpq

3Hague nonmufinoro amapaTa no pa3Aelry <Crepeouerpur> yre6noro qypca FeoMerplfl;

Qopryrnporaruae yI{eHIrt RIaAerb ocgoBgbtMu noH1rl{f,Mg o npocTpaHcTBeHHbD( Snrypax u rnr

OCHOBHIIMII CsOiCtsaMu, 3HaHI,Ie TeOpeM' tDOplryir U )fMeHIre ID( npI{MeHtTb' yMeH[t AOKa3EIBaTI

TeopeMbl I{ HaxoArrrb Hecrar{AaprHrre cnoco6n pertreHr'rf, 34Aaq;

QOprranponalue WeHut pagno3HaBaTb Ha qeprexpL MoAeJIfi H B peaJIbHoM MIIpe

MHOTOFpaHHITKId n Te,Ia BpaIIIeHHt, KOHCTpyIrpoBarE r€oMerpl{qecKxe MoAeJIII;

QOprr,rnpOralrne nOHUMaHI,Lf, BO3MOKHOCTI4 aKC11OMAT14q9CKOrO ugcTpoeHut MaTeMaTIFIecKID(

reopnfi, r[oprrOrponanue uoHr{MaHnr poJI[ aKcHoMaTIIKH npn [poBeAerum paccyx4euufi;

r[oprr.ruponanue WeHnr erAAerb MeroAaMu AoKa3areIIBcrB n amopErMoB pelrleHrtt' ylueHnt rx

npr,rMeHrTb, npoBoAlmb AoKa3aTeIIbHbre paccyx(AeHltt B xoAe peuIeHI'It cTepeoMeTpl{qecKlD( 3AAaq Id

3a,AArr C npaICTruecKIrM coAepxaHuerrl, QOprvrnpOBaHUe npeAcf,aBJlernrS O HeO6xOAITMOCTII '4OKa3aTeIIbCTB

npu o6ocHoBaHuu MareMarr{qecKrD( yrBepxAenufi n poJII{ aKc[roMar[Kn B npoBeAeHuu Ae'4/ICruBHb[x

paccytraennil;
pa3BnTr{e u coBeprueHcTBOBaHUe rurrerrrreKryalrbnbrx u TBOpTIecKID( Cnoco6HocTeft o6}nraroqrarcs',

no3HaBareIIbHOr aIOUBHOCTTT, [ccJreAoBarenbcKlD( yrreggfi' KprrmHocrlr MLIIIITeHI{I' nrrepeca K

IB}^IEHIIIO FEOMETPI{N ;

Qoprvrnpoaarue r[ynrqnonanrnofi rpaMoTHOcTI{' peJleBallrHofi reouerpuu: yMeHI{t pacno3HaBaTb

[pOtBJIeHI{t a"Ot"ap*r""CrrrX nOnrtufi, O6temOs n 3aKOHOMepHoOefi B peaJlbHlrx )KIBHeHHrH

crryal+{f,xuIIpurBrIeHIruApyrID(}qe6IIbD(npeAMeToB,npoflBJleHn'3aBllcl|MocTefiu
3arCOHOMepHOcTefi, MoAeI[rpoBaH[t peaJIbHE[X crryatryrft, [CcJIeAoBaIInf, nocTpoeHHlf,x MOAeJIefi'

nmepnperuIuu noJryqemrbx pesyrbraroB'

OcnosHbrrun coAepxaTeJIbHbIMlI truiltlarMvr yte6noro Kypca <leouerpur> n lG-l 1 uaccax

tBIrf,rO,TCr: <flpruUe lI ruIOCKOCTH B npOCTpaHCTBe>>, <MHOTOTpaHHUKTD)' <TCna BpalqeHlrfl)' <<BercrOpU

rr KOopArrHarbI B npocrpaHcrBe>, <ADrnceHut B npocrpaHorBe)'

cipoprrrylupoBaHHoe Bo ofoc coo rpe6oBaHne (yMerb onepnpoBaTb noHf,rI{f,MI'I)'

peJTeBaIITHbIMI{ reoMsrpll14 HA yrrry6n€nnoM ypoBHe o6y'rer111r s 1G-1 I xnaCcar<" oTnocllrct Ko BceM

coAepxaTeJrbHbrM Jrr{Hr.f,u yre6noro Kypca, a <[oprr'rrponaHHe JIOTFIeoKID( yrraerufi pacllpeAeJlseTafl He

TOJT'KO rro COAepxaTeIIbHbIM JIIIHLLflM' HO ,r nO 1OAAM o6yreuxr' COgepxanue O6parOaanm'

cooTBercrB1[orqee npeAMerHbIM p6ynbTaTaM ocBoeg1at @e4epanrnofi pa6ovefi nporpaMMbl'



pac[peAeJreHHbrM no roAaM o6yrerur, crpyrcqpnpoBano raxrrM o6paeou, .rro6u Ko BceM ocHoBHbrM,

lpIrHIIIrnuaJIbHLIM Bonpocau o6yraroquecr o6parqanr{cb H@AHorgarHo. }ro nogsonrer oprauu3oBarb
oRlI4AeH[e reoMeTpI{qecKHMH noHATl,I.f,MIl U HaBbrKaMIi rrOCJreAOBaTeJrbHO U nOCTylaTerrBHO, C

co6rno4enreu npruqrua npeeMcrBeHHocru, a HoBbre 3Hauur BKrrrorrarb n o6r4no cxcrgMy
reoMcrpruecKlD( npegcmnnennfi o6yraroqrorcr, pacurnprr H yrny6nrr €€, o6pasyr [porrHbre

MHOXECTBEHHEIE CBff3H.

flepexoa K rmfreHuro FeoMErplrn na yrrry6niiuHoM )poBHe no3BoJrrer:

co3Aarb ycJroBr{r Nrt 4nQQepenqr,raqzn o65rveHrr, nocrpoeHnr [rrAnBr4/aJrbHb[x
o6pasoaaranrHbrx nporpauu, o6ecnewrrr yrny6n€Hnoe rls)lreHxe FeoMerpn[ rcar cocrannrrorqefi
yve6noro [peAMera <<Mareuaumar>;

noAroroBlrrb o6yraloqrorcr K npoAoJDKeHr{o rc)nreHnr MareMarurr c yrihou ru6opa 6yryruei
npoQeccrnr, o6ecnequsar npeeMcrBeHHocrb Mex,q/ o6rqru u npoQeccnoHaJrbHLlM o6paronanuerrr.

Ha ns5r.renue yre6uoro (ypca <Feorrrerpun na yrrry6n€nnou ypoBHe orBoAlrrct 204 .raca: s l0
Knacce - 102 qaca (3 vaca a ne4earo), s I I Kracce - 102 qaca (3 vaca s HeAqrno).



coIEPXAHm OEyrrEHIrfl

lO ICIIACC

Ilpenarre n trJrocKocrf, B trpocrpsf,crBe
OcnosHlre noHf,Tr,rr crepeoMerpnu. Tovn4 nprMar, rurocKocrb, npocrpaHcrBo. florurue o6

aKc[oMaTI{qecKoM nocTpoeHr{H cTepeoMeTpltu: 8Kc}roMbI cTepeoMeTp[u I{ cIeAcTBn'. rr3 Hr{x.

Bganunoe pacnoJroxeHne nprMbx B [pocrpaucrBe: nepeceKarolqnecs, napaJurenbHble u

cKperqrrBaroqnecr nprMbre. flpxsnaxu cKperq[Baror4o(ct nptMbnl llapamelrnoctr rrptMbD( u

uocrocrefi B rrpocrpaHcrBe: napaJrJrerrbHhre nprMble B rrpocrpaHcrBe, napaJlleJlbHocrb tpdx nprrrrrn<,

napaJureJrbHocrb rrpf,Mofi n rutocrcocrr,r. flapanneJrbHoe u qemparbHoe [poeKrnpoBanrle, nso6paxenne

Qnryp. OcHosHbre csoficrBa napaJureJrbHoro npoeKmpoBaHrs. llso6paxemre Qmyp n napannelruofi

npoeKr[il. Vuu c coHanpaBJreHrrbrMu cropoHaMr,r, yron Mex4/ nptMblMu B npocf,paHcrBe.

flaparuerunocru nnocromefi: napaJuletrbHble rurocKocrl{, csoficrBa napaJUIeJrbHhD( rurocnogrefi.

flpocrefimne npocrpaHcrBenHbre Qnrypu Ha rurocKocrn: TerpagAp, rrapaJulenennneA, nocrlx)eH]re

ceqernd.
flepnenAnrympHocrb nprrrroft r rrJrocKocrr.r: nepneHII{ICyJItpHbIe llprMble B npocrpaHcrBe,

npsMbre napaJ1renbHbre n nepneHAr{rrynf,pHbre K ruIocKocr}r, npIBHar( nepnelr4il(yJltpHocr}r npruofi n

rurocKocrn, TeopeMa o npruoft nepneHlurryJrtpnofi nnocrocrn. OproronaJlbHoe npoeKrripoBaHue.

flepneHArrcymp H HaKIroHHbre: paccrof,Hue or rorlru Ao ruIocKocrrL paccrotHue or rlptMofi Ao

rurocKocrl, npo€Kr{ir r[urypu Ha rurocKocrb. Ilepnen4rurynrpHocrb mocrocrefi: npH3HaI(

[epneHAuryntpHocTl{ AByx lulocKocrefi. Teopeua o 4tiix nepneHluKyJlf,pp(.

Vm5r s npocTpagcTBe: yrgn Mex.Q/ npruofi u EIoCKocTbP' AByrpaHHuft 5[On, anneftuufi yrOl

AByrpaHHoro yrura. Tp€xrpannufi r.r MnororpauHbre yrnbl. CsoficrBa IUIoCKID( yHIoB MHororparlHoro

yma. Cnoicrna rurocKrD( r{ AByrpaHHEff yrJroB rpijxrpanHoro yruIa. Teopeuu KocI{EycoB n cmycoB AJII

p6xrpannoro yrna.

Mnororpannnrcx
BnAu MHororpagHmon, pasr€prKa MHolorpaHHI{Ka. flpueua: n-yroJlbHat IIpIr3M4 nptMat Ir

HaK;1oHHas [pg3Mbr, 6orosar u noJrrrar noBepxHocrb nprcMLI. flaparutenernrneA' nptMoyroart+tfi

napaJgreJren[neA r,r ero csofigrBa. Kparqafouge rryru Ha noBepxHocrn MHororpanHrff€' Teoperua

Oiurepa. flpocrpancraeHHar reopeMa llui[aropa. fL.rparr,rnla: n-yroJlbHat m{paMlnAq npaBrrJlbHax I{

yceu0Hnar nnpaMlrAbl. CsoficTsa p€6ep n 6oroslx rpaneft npaamrHoft IMpaMITAII' flpanrurnue

MHOrorpAHHIrKlr: npaBruIbHat upn3Ma H npaBIiJIBHat IMpaMItAq IIpaBI{IbHat TpeyroJlraaf nnparuuAa u

npaBItJIbHbIft rerpaSAp, Ky6. Ilpe4CraaneH[e O upaBIilIbHED( MHoroIpaHHIIKo(: oKTagAp' AoAeKDAp Ir

r{KocagAp.

Bnrqncnenne gJIeMeI{ToB MHoroIpaHHIiKoB: pe6pq AIIaTOHaJIH' yrnbl' IInoUaUp 6oronoft

rroBepxHocr[ H noJrgoft noaepxnocrn npruofi rrplr3Mbl, ruIolqaAb ocnonatuli, TeopeMa o 6or'onofi

nOBepxHOg1II nprrrrOfi npII3MbI. flnoqaru 6Orosofi noBepxHocTn Yr noBepxxocTl{ npannnrnofi

nr{paM[Abl, TeopeMa o lUroI4aA[r ycevtlnnofi mdpaMnADI'

CInr,rrrrerpU.r B npOCTpaHCrse. g;1euegrhl cIrMMeTp[n npaBI{JIbHbD( MHOr.OTpaHHITKOa' CnUuerpnr

B [paBHJIbHoM MHoForpaIIHnKe: c]rMMeTplrt hapaJUIeJIeIIIdneA4 cnMMelput [paBIdIbHb['( nplf3M'

cuMMerpr{t npanrurrnofi IDlpaMIrAbI.

Bercropu f, KoopAf,aarbl B npocTpsf,crBe

fIOH.rTnr: BeKTOp B [pOCTpaHcTBe' IIyJIeaOfi eerrOp, Ig|inHA HeHyneBOrO BeICOpa' BeKTOpbI

KoJUrrIHeapHbIe, coHanpaBIIeHHbIe I{ npoTuBonoJloxHo HartpaBJIeHHbIe BeKTopbI' Panencrno BeKTopoB'

,{efiCrnur C BeICTOpaMI{: clO}I(eHI,Ie I'I BbIqIITaHUe BeKTOpOB' CWMa HeCKOJIbKID( BeKTOpoB' yr'IHOxeHI{e

BeKropa Ha qHcJro. csoftcTBa cJroxeHut BeICTopoB. csoficrna yMHOXeHI{t BeKTOpa Ha ql{cllo' florurne

KoMruraHapHble BeKrOpu. flpxsnarc KoMIUIaHapHocru rpdx BeKropoB' flpanruo napaJllelrenuneAa'

Teopelrra o pa3JIoxeHI{H Be6ropa no tp€u HeKoMruIaHapHbIM BeKmparrr' flpruoyrolbHat ollcTeMa



KoopAHHar B npocrpaHcrBe. Koop4nrarrr Bercropa. Csrgr Mex.ry KoopAnHaraMH Bercropa H

KoopAuHaraMH TorreK. Vrol uex,qt BercropaMn. Cranrpnoe upou3BeAeulde BeKTopoB.

ll ICIIACC

Tena npaqennr
flosrnrr: qliluHAp[qecKar [oBepxnocrb, KoHr{qecKafl noBep&Ioctr, cQepuvecKaf, noBepxHocrb,

o6pasyrorqne noBepxrocrefi. Tem Bpaulenlrr: qnJII{rrAp, Kor{yc, yce.r6nnufi Kotryc, cQep4 map.

Bgaxunoe pacnonoxeHrre cQepn H rrJrocrocrn, Kacare.nbuaf, rurocKocrb n cQepe. Idso6porcexne rcn

BparrleHrrr Ha rurocKocrr,r. Parn€prra r+{JrrilrApa n Korryca. Cnuuerpnr cr[epn rl ulapa.

O6rdrrr. Ourosrlre csoficrsa o6r€rr,ron ren. Teoperrra o6 o6r6ue nptMoyronbHoro

rrapaJurene[[neAa H creAcrBur ns He€. 0616rr,r npruoi H HaxrroHHofi npnsuu, 4illrrrlAp4 InrpaMIUIil n

Korryca. O6r€rrr rlapa u uapoBoro cerMelrra.

Kou6nuaqnn ren BparqeHur H MHororpauHuron. IIpusMa, BlrrrcauHaf, B IIrilEnAp, orucaHHat

oKono qrurr.rHApa. flepecevenne cQepu tl luapa c rurocKocrbp. Kacanue tuapa r cr[epu ruIocKocrblo.

floucrne MHororpaHHHKq orrrlcanHoro oKoJro cQepu, cQepu, smicannofi B MHororpaHHnK IUIH TeIIo

BpauleHns.

flnorqaAb noBeprurocrlr r{urrHApa, Korryca, rurorqqAB ct[epu ]r e€ .Iacr€fi. flo.qo6ue B

rrpocrpaHcrBe. Ornoureuue o6r€uoB, rurorqqAefi nonepxHoqefi noao6rnrx r[rr5p. Ilpeo6pasoBanrre

no4o6nr, roMorerr{r. Peueru,re 3aAarr Ha rurocKocrn c HcrIoJIE3oBaH[eM crepeoMerpl{qecrlo( MeroAoB.

flocrpoeuue ceqemrfi MHororpauurrKoB u reJr Bparqeuur: cerreHrrt I1rfiilrlApa (naparulenuro n

rrepneHlxr<ynrpno ocu), ceqeHr{r Kor{yca (napannamHbre ocHoBauulo H npoxoArlrqle qepes nepmrny),

cerreH[r [apq MeroADr nocrpoeHnr ceqenufi: MeroA cJreAoB, MeroA Bl{frpeHHero npoelo[poBaglit,
MeroA nepeHoca ceryrqefi rurocKocrn.

Berroprr f, KoopAf,naru B trpocrpancrBe
Bemopu B npocrpancrBe. Onepargfl{ HaA BercopaMu. Berropnoe yl{Hoxeuue BeKTopoB.

Csoficrna BeKropHoro yMHoxeHlrx. flprrrroyrorluar cr{creMa KoopA}rHar B npocrpaucrae. KoopAHHarhI

Benropa. Paenoxenne Bercropa no 6arucy. Koop.uunarno-nerropnufi MeroA nplr peuleHuu

r€oMeTpruecKr.D( 3aAarr.

.{anxennr B trpocrpancrBe

.{nrorenur upocrpaHcrBa. Oro6paxrerr.rr. ,{rnneuna u paBencrBo Sn-yp. O6Ique csoficrBa

AarDKeHxfi. Buau AsDKeHuri: naparuelrHufi nepeHoc, qeHTparbuat clrMMerpnt, 3epKaJlbnat

cr{MMerpnf,, noBopor BoKpyr npruofi. flpeo6paronaru{s noAo6nr. flpruan n cQepa 3fiiepa.



IUIAHtrPyEMbIE PE3yJIbTATbI OCBOEHnfl yqEEHOfO KyPCA <<IEOMETP[$)
CvlFJrvBJrErrrrtfrt vPoBErrb) HA rapoBm cpE@ro oBqEro oEpA3oB AHnfl,

JIIilIHOCTIIbIE PE3YJIbTATbI

1) rparqAancroe Boctrnranf,e:
cQopunponannocrb rpaKAancrofi no3rrquu o6yraroqerocr KaK aKTnBHoro n orBercrBeHHoro

ruleHa poccuficrcoro o6qecrsa" npeAcraBreHne o MareMarr[qecKrD( ocHona,r QynruploHnpoBau[f,
pasIILrrIHbD( crpylcTyp, lBreulrfi, nporle4p rporqaHcnoro o6ulecrna (au6opu, onpochr n Apyr.oe),
)/It'IeHne osarruo4eficrBoBarb c coIIHaJrbHhrMu HHcflfiyraMrr B coorBererBH[ c }[ QynrqurMH r,r

HA3HAqEHTTEM;

2) narpnornqecKoe Boctrf,Tanf,e:
cQopuupoaannocrr poccnficrofi rpaxgancrcofi nAenTlqHocru, yBarr(eHlr K rrporrrJroMy n

HacrotlqeMy poccaficnofi MareMarlxri, rlexHocrHoe orHorueHue K AocrrDKeHnrM poccuficrran
MareMaruKon Ia poccuficrcoft uateuarraqecrcoft rrrKoJrbr, lrcnoJrbsoBaurre 3Tn1( gocrnrcexni s Ap)irrx
HayKaq rexHonorntrx, c<[epa:< gKoHoMHKn;

3) .qxonno-f, paBcrBetrHoe Boctrf,Tanf,e:
oco3Haune ,enroBHhD( rrennocrefi poccnficnoro HapoAq cQoprranponannocrb rrpaBcrBeHHoro

co3HaHI{t, gTl+recKoro noBeAeHr,rf,, cBt3aHHoro c npaKTruecKxM rrpriMeHeuaeM 4ocrnrenrfi HayKH Lr

AesreJrbHocTbto 5rv€noro, oco3HaHlie JrrrrHoFo BKrr4Aa B noqpoeHr{e ymoft.rBoro 6y4nqero;
4) scrernxecKoe Boctrnranf, e:
3crerl+IecKoe orHollreHxe K Mnpy, BKnK)qar gcrerlrlcy MareMarnrlecKlr( 3aKoHouepnocrefi,

o6rerron, 34Aaq, peurennfi, paccprc4ernni, Bocnpnl{Mql{Bocrb K MareMarnrlecKriM acnercraM pa3Jrmnbrx
BrrAoB ucr(yccTBa;

5) Qnrnrecroe Boctrf,Tanf,e:
cQoprrauporalurocrb yMeHlrt npr{MeHrrB MareMarr{qecKr,re 3HaHur B r{HTepecax 3AopoBoro rr

6egonacnoro o6pasa xI,I3Hlr, orBercrBeHHoe orHortrenue K cBoeMy 3AopoBbro (s4oporoe rmTaur,re,
c6anancnporannufi pexru 3aHf,nili r{ orAbDm, peryJrrpHaf, Qusrvecrar aKT[BHocrb), Qnsnvecroe
coBepmencrBoBaH[e nprl 3arrrrntrx cnoprrrBHo-o3AopoBnrenurofi gerreubHocrbro;

6) rpyaonoe Boctrf,Ttnf,e:
roroBHocrb K Tpyry, oco3HaHue qeHHocrr{ rpyaorro6nr, HHrepec K pa3rrruHbru cQepau

npoSeccuonalruofi Aetre[bHocru, cBt3aHHbrM c MareMar[Kofi n e€ rrpnJloxeHruMu, yMeHue coBeprrlarr
ocognannrrfi ou6op 6ya3rrqefi npoQeccrua il, peaJrr3oBlrBarr co6crserilrlre xrnHenulre ruranbr,
roroBHocrb u cnoco6noct K MareMarr{qecKoMy o6pa:onanrno n cauoo6paroBaHuro Ha npororeHrlt
ncefi xngnn, roroBHocrb K aKTr{BHoItry yqacruro B pemeHun npaKrmecrrD( 3a,Aaq Mareuarrqecrofi
HarrpaBJreHHocTr{;

7) rrconornqecKoe Boctrf,Tanne:
cSoprrauponaHHocrb gKonorrl.recrofi rcynrtyphr, noHuManne Brrnrur{f, coruanBHo-gKoHoMrilrecKr{x

[poqeccoB Ha cocrotHr,re [pnpoAnofi u coqranrnoi cpe.Fr, oco3Hau[e rao6aruroro xapaKTepa
gKonorrq@xror npo6reM, opneHTarur Ha nplrMeHeHrde MareMarrfrecxrD( gnarnn:i 4lrr perneHnr 3qAarr B

o6lacrn oKpyiraroqefi cpe4rl, ruraHlrpoBaHne nocryrlcoB rr orIeHKu rD( BogMo)KH6D( noc,neAcrBufr utr.
oKplDr€roqefi cpe;pr;

8) qennocrn EaJnrnono trutf,annf,:
cQoprr,ruponaunocru MupoBo33peHur, coorBercrByro4ero coBpeMeHHoMy ypoBHIo pa3Brrflrf,

HayKIr n o6qecrsennofi upaKTuKlr, noHuMaurre MareMarr{qecnofi nayru rar cQepu qeroseqecrcofi

AetreJlbHocrn, gTarIoB e€ pasrrrur n 3HarllrMocrl{ Nra paguwrt4r IlrBIilIrcaU{Ir, oBJIaAeHHe t3bIKoM

MareMaruKn u MareMarnrrecrofi ryrrr5poft ran cpeAcrBoM no3Hanr{r MHpq noroBHocrb ocyqecrBJrflTl
[poeKnryo rd [ccleAoBaTelEcr(yp AerTeJrEHocTb rrrrwBuryurbHo ri B rpyme.

METAIIPE 4TIETIIbTE pE3yJIbTATbI



Ilornanare.nbf, bre yf, nBepcaJrbnbre yre6nne Aef, cranr
Basosbre rornqecKf,e Aef,crnxc:
BbrrnJrflTb H xaparr€prBoBarb cyrqecrBeuHhre rrprnuarlr MareMarl{qecruor o6rerroB, noHflrl{Ii,

otHomenrfi Mex,e/ noHrrr{.rM}t, i[oprrrylnpoBarl onpeAeJreHut nonmrrfi, ycraHaB]IlrBarb cyrqecrBerurrdi

nprrsHaK ruraccuQuraqru, ocuoBaur.u aar o6o6qeHrir u cpaBHeHlrt, Kpl{repnrr npoBoA}IMoro arIaJIIEa;

Bocnpr{HnMarb, Qoprvrynuponat n npeo6pasorllBarb c)DI(AeHuf,: yrBepAIrrenBHLIe il
orprqareJlbHble, eAl{Hr,rqHbre, qacrHble u o6Iqne, ycJroBnble;

BbrsBnrrb MareMarr{qecKne gaKoHoMepHocrn, B3a}rMocBt3u rl npornBoperlut n Qarcrarq AaIrrIEDq

na6moAerurn< v yrBep)r(Aerrrrfi, npe4rrararb rcprrreprnr Nrr. BLItBreHIts saronouepxocreft fi'

npmunope.ufi;
AeJIaTb BbrBoAbr c ucnoJrb3oBaHEeM 3ar(oHoB JIOr}IKH, Ae.4[CTIiBHbD( H IdH.Q/ICTI{BHEX

yrro3aKnroqennfi , yuosarunoqenuil no aHaJIorHI{;

11poBoA11rb caMocrof,TeJrbHo AoKa3areJrbcrBa MareMarI[IecKI{x yrnepxAeruci (npruue u on

rrporgBHoro), aumpanBarb apryt{errrarlmo, npnBoArrrb nprrMepbl n Kolrrpnp}rMepu, o6ocnoBblBarb

co6crseHrnre cyrKAeHnt Ii BhIBo,qbI;

nu6upau cnoco6 peureHrrr yre6nofi 3aAaru (cpanmmam HecKoJIbKo Bapnar{roB peEeHrlt'

nu6nparr nan6olee no.ryo4rqrnl c yrihorvr caMocrof,FenEHo BHAeTeHHbD( Kplrrepuen).

Eagosbre f,cclreroBarerbcnne Aeicrsnc:
[cnoJrb3oBarb Bonpocbr KaK uccJreAoBarerrrcrnfi uHcrpWeIIT no3Hanrrto r[opuylnporaru

Borrpocbr, Qmcupyrouue nporlrBope.ue, npo6reMy, ycraHaBrlltBarb ncKoMoe Il AaHHoe, r[oprrflrponam

runoTe3y, apFylreErl{poBarb cBolo no3rlqHlo, MHeH[e;

npoBoAr[rb calvrocrot:reJlbHo cIIJIaHT{pogaHHrrfi gKcnepnMelrr, I{ccJIeAoBaH}re no ycraHoLIIeHHIo

oco6ennocreft uareuaruqecnoro o6rercra, rBlreHlrt, npoqecc4 BbIf,BfleH[Io 3aBl{cutrlocrefi Mex4/

o6rexrauu, sBJIeHntMH, npoqeccaMn;

caMocrorre[bHo t[oprrrynrryoaarr o6o6qenns yt BbIBoAbI no pe3yrbraraM npone4€Hnoro

Ha6moAen[c, uccJleAoBaHut, oIIeHIlBaTb AocToBepHocTb rrolyqeHHbrx pe3yJlbTamB' BbIBoAoB vI

o6o6qerurfi;
npolHo3l{poBaTb BO3MOXHOe pa3BI{T}re npoqecca' a TaKxe BbIIBUTATb npeAnonoxeHnt o ero

pa3BuTI[r B HOBbTX ycJIoBI'Ifi.

Pa6ora c nnQoPuaqnef,:
BbIf,BJIf,TE lqbrnfmu nnt[oprr,ra4lu, AaIIH5DL neo6xo4r'rurx AIt oTBera Ha Boflpoc Ir AIt peuleHuf,

3aAarIH;

nU6npa15 nnrfOpr,,ra4nO r13 IICTSTIH1KOB pa31111qHblx TII1OB' aHaII1314pOBAT6' c]IqTeMaTlfil[poBaTb

rr run€pnpeuponaru nnQopMar{fio paelrrl.rHbrx B}rAoB u Qopu npeAcraBreHnfi;

crpyrcrypr{poaarr nuQopMar[ilo, npeAcraBlrrrb eii a paanrrnrrx i[optrla:q [Jlnlocrpl{poBarb

rpar[nrecnu;
oqeHllBaTb naA€XHocTb nnQoprvraqnn ilo Ca11ocTo{re,ilrno c<[OptrylEpoBaHIIbIM lqrrreprlrM'

KounrynnrcarnBnbre ynnBepcaJrunsre yre6nrre Aef, crnnr
O6rqenne:
BOc[pIrHnMars n QOprr,ryrupgBaT5 Cy]IqeHIrt B COoTBeTcTBIili C yCJIOB*rsvr*r tr IIeJIIMII O6rqenns'

ficHo, TOIIHO, rpaMoTHO BbIpoKaTb cBolo mqKy 3pelilrf, B ycTHE[X Ii nucbMeHHbD( TeKcf,o(' AaBATb

norcHeHllr UO XO,ry peuleHur 3a,Aartrl, KoMMeIITI{poBaTb noJryqemruft pe3ynbTaI;

B xoAe o6cylrUennr 3a,AaBaTb Bo11pocbl no ayut""""y o6cyx.Uaerr'rofi teuu' npo6leurr' peuaeuofi

3aAatrn, BbrcKa3bIBaTb I,IIen, HaIIeIeHHbIe HA nol{cK peEeHI{t' co[ocTaBJItTb cBolr cy)I(AeHI|t c

cJDKAeHttMlI Apyllfx )AacTHnKoB AI{aJIora' O6napyxnnarr pa3fi1arlqe v cxoAcTBo uoguqnfi' B

ropperrnofi Qoprrte QoprrrylnpoBarb pa3Houlac[t, cBoI{ Bo3p&KeHIit;



npeAcTaBJIf,Tb p$yJlbrarbr pemeHr{r 3aAaql{, sKcnepHMeril4 [ccreAoBaHnr, npoercr4
caMocrotreJrluo Bhl6nparb r[opuar BhrsrynneHnr c yvihou 3qAaq npesenrarlutr u oco6ennomefi
ayArmopur.

Pery;rrrnanbre ytrf, BepcaJrbnbte yrefnrre Aeicrnnn
Canooprenf,3aqf,c:
cocraBJrflTb [JIaI{, aJlroplrrM peureuur gqAaqu, nu6npam cnoco6 peurenr{r c y.rihou nMerorqrD(ct

pecypcoB tt co6crsenHDrx Bo3MoxHocrefi, apryruerrrupoBarb n KoppeKn{poBarl Bapr{arrrbr perueunri c
yrihorrr noaofi un<[oprr,ra4m.

CauoronrpoJrb, 3uoqf, onanrrnrrf, nETeJrneKT:

RrI4Aerb HaBhrKaMrn no3HaBareJrrHofi peQneKcuu Kar( oco3Hanrlr coBeprtraeMbrx .qeficmnfi n
MbrcJrurerrbHbx npoq@coB, r'D( pe3yJrbraroB, RrraAerb cnoco6arrrn caMonpoBepKrd, caMorolrrpont
npoqecca u p$ynbrara perueHrdr MareMarlqecrofi gaAa.[r;

nPeasElerb rpyAnocTH, KoT0phre Moryr Bo3HrrKrryrb npII perueHlrri 3qAatM, BHocurb KoppeKT[BBI

B Ae.flT,eJrbHOCTb Ha OCHOBe HOBED( O6qOrrelrCTB, AarIIrb[X, nariAennrX omn6o& BhrtBJIeHHhD(

rpy4nocrefi;
orleHnBarb coorBerarBlre pe3yJlbrara rleJru n ycJroBr4rM, o6recnsrr npFIlrHlI AocrrDmeH[s ruIH

HeAocrrDKeHHr pe3yrbraroB.qerreJrbHocru, HaxoAnrb orun6xy, AaBarb olleHrcy npno6per6xHoMy orlbrry.

Connrecrnaf, Aef,TeJrbf,ocrb:
rroH[Marb u ncnoJrL3oBarb npenr{yqecrBa KoMarrAHofi tr unAlsn4ranrxoi pa6onrr nprr peuleHun

yre6nrrx 34Aatr, [pnHnMarb rlerrb coBMecrnofi AerraflbHocrn, ruaunpoBarb opraHlasallrilo cosMecrnofi
pa6orrr, pacnpe,qeJrrrl nngu pa6or, AoroBapuBarbcr, o6cpr4arr npoqecc n pe3ynbrar pa6oru,

o6o6qarr MHeHur HecKoJrbKrrr( molefi ;

) racrBoBarb B rpynnoBbrx $oprr,rax pa6oru (o6cprgeuur, o6ueH unenrfi, (MosroBble IIrrJpMbD)

n lnrrre), BbrnoJrHflTb cBoro qacrb pa6omr n KoopAnHripoBarb cBor Aefictsrrt c ApyrHMIr ruleHaMr{

KoMarrlbr, olleHr{Barb Karr@rBo cBoero BKIraAa n o6rqrd nporo/Io no Kpl{Tepntrra, cQopuynHpoBaHHhIM

yqacrunKaMlr B3alrMoAeftcrsm.

IIPE.4IIETIIbIE PE3YJIbTATbI

K ronrqr 10 rc.nacca o6frarcqtrfct Ha)rq]rrct:
o ceo6oAHo onepnpoBarb ocHoBHbrMn rroHrrr,r.f,Mn crepeoMsrpnn rrp]r perlreHnu 34Aaq H

npoBeAeHul{ MareMarrrlecrror paccyxgeHui;
. IIPI{MEHtrTb AKCUOMbI CTEPEOMETPUI,I I{ CJIEACTBIII, TB HITX NPH PEItrEHHIT T€OMETPI{qECKIfX

3aAaq;

o ruraccn0nupoBarb B3aHMHoe pacnonoxenrde nptMbD( B npocrpaHcrBe, nnocrogrefi B

npocrpaHcrBe, npf,Mbf,x H ruIocKocrefi n npoctpaucrne;
o cso6oAHo onep[poBarb noHf,TrttMn, cBr3anHbrM]r c yrnaMn B [pocrpaHcrBe: MexN/ npxMbIMI{

B npocrpaHcrBe, Mex,4/ upruoft H IUIocKocrbIo;

o cgo6oAHo onep[poBarb flonrrl{rMu, cBr3aHHbIMttc MHororpaHlrrilcaMu;

o cso6oAHo pacno3HaBarb ocHoBHbre BnAbI MHororpaHHnKoa (npnsua' ntlpaMlrr&,

nprMoyronlnui napannileunne,q, Ky6);

o ruraccu0uqgpoBarb MHororparrHrrKx, nrr6npar ocnomunf, anr rclraccurlurcar[rr{;

o ceo6oAgo oneprpoBarb noHf,THsMDr, cBt3aHHLIM[ c cerleHueM MHororpaHHHKoB IUIocKocrbP;

. BbrnoJrHflrb [apaJrJrerrbHoe, qeHrpaJrbHoe r,r oproroHaJlbHoe npoeKnrpoBallue r[nryp na

rurocKocrb, BlInoJrHFTb nso6paxennr Qmyp Ha [JlocKocrr{;

. qrporrrb ceqeHr{r MHororparrHuKoB pa3JrruHhrMri MeroAaM}r, BEIloJrIrtrb (runocrue) IUIocKI'le

qeprexfi r*] p[rcyHKoB rrpocTbrx o6r€ur+rx rfrryp: BIIA cBepxy, c6otcy, cHIBy;

. BbFmcJrtrTb ruroqa,An noBepxxocref, unororpanrunton (npnsug nrparr.rraaa), reoMerpruecKlD(

re.rr c npHMeHeHneM $optylt;



. cBo6oAHo oflepupoBarb noHf,rnf,Mr{: cuMMerpnr B npoqpaHcrBe, qeHTp, ocb u rurocKocrB

cr{MMeTpEH, IIeFrTp, OCb U IIIOCKOCTb CnMMeTpn}r olrr}?br;
o cBo6oAHo oflepupoBarb lloHrrnrMu, coorBercrByroqnvru BeKTopaM rr KoopAr{HaraM B

upocTpaHcTBe;

. BbINOJIH'TbAEfiCTBH'HAABEKTOPAMH;

o pemarb 3a,Aarlu Ha AoKa3aTe[bcTBo MaTeMa,TrrrrecKrD( oTHoIueHIrft u Ha)(oxAeHIIe

reoMeTpruecKlD( BeJIIrulH, rrprrMeHrr U3BeCTHhre MeTOAhr npn pellreHnn MaIeMaT[rrecKID(

3a,Aaq noBbrrueHHoFo r{ BhrcoKono ypoBHt cJro)KHocTr{;

o npnMeHf,Tb npocrerrrllne nporpaMMrsre cpeAcrBa n gnercrpoHHo.KoMMyHnKarglonnne

c[cTeMEr npn peltreHr{n cTepeoMeTpr{qecKrD( 34Aarr;

. [3BJIeKaTb, npeo6pa3oBhrBaTb n rrr{r€pnper}rpoBaTb [HoopMarruo o [pocTpaHcTBeHHED(

reoMerpr{qecrua< Qurypa6 npeAcraBJreHrryro Ha rreprexa.\ H pr{cyHKarq

o npHMeHflTb rloJryqeHHbre 3HaHlrf, Ha npar(TnKe: cpaBHxBaTb r{ aHaJrr8r{poBaTb peaJrbHEle

clfryallnH, IIpnMeHmb I{t)AeHHbre noHrTnr B npouecce nor{cKa peureHr{f, MaTeMaTrFIecKu

c<[oprvrynnposaHHoft npo6reuu, MoAennpoBarb pearrbHbre crrryaqrlrr Ha r3brKe r€oMerprnu,

nccJleAoBarb rlocrpoeHHbre MoAeJrH c ucrronb3omHueM neoMef,pruecxro< nonrrrni H TeopeM,

armapara anre6pu, peurarb rrpaxTr.rvecKrre 3a,Aaqn, cBr3aHHbIe c Ha(oxAeHrreM

reoMgrpFrecKrD( BetrFrlrH;

. I{Merb npeAcraBrrennx o6 ocHoBHhD( srarrax pa3Bnrnr r€oMerpnu KaK cocraBHofi .racrDr

QyruaMeHTa pa3Br{Tnr rexnoaornfi .

K xonrql ll ruacca o6yvaroqvficr Ha) rnrcx:
o cso6oAHo onepnpoBarb noHf,TnrMn, cBr3aHHbrMH c rpunrqpnrrecKofi, xonrqecrcofi n

cQepn recnofi noaepxHocrrMrr, o6rrcnrrr cnoco6u noflyrreHnr;
o ouep[poBarb noHf,TrrrMn, cB.fl3anHhrMu c rEJraMH Bparqenrdr: rIriJrnHApoM, KotrycoM, cr[epofi n

rrrapoM;

. pacno3HaBarb rena BparqeHnfl (rprnnrr4p, Kor{yc, ctbepa n map) n o6rrcnrrr cnoco6u
noJrJ^IeHlrr TeJr BparrleHnr;

o ruraccfiQrrrupoBarb B3sriMHoe pacnoJroxeHne cr[epu ]r rurocKocrn;
o BLrrtrtcJrflTb BeJIlrruHEI gJleMerrroB MHonorpaHHuKoB r{ TeJr Bparqenl{t, o6t€rrrn Ir rulolqa,An

noBepxrocrefi unororpamruroB H TeJI BparrleHr{r, reoMerprqecKrD( Terr c npHMeHeHueM

0opuyn;
o cso6oAHo o[ep[poBarb rrorrflTnf,MH, cBr3anHbrMr,r c nou6lnraqnrMl{ Te]I BpaIIIeHI{t tr

MnororpanHr,rKoB: MHororpauHlrrq snrcaHHhrfi a cSepy u onucaHHhlfi orolo cQepu, cQepc

BrrucaHHaf, B MHororpaHHrrK IIJIIi TeJro BparrleHxt;
. BhrtrucJrflTb coorrroureHr{r Mex.S/ rurorrl4AtMn [oBepxHocrefi u o6t6uarr.rn no4o6nrr:r rel;
. lrgo6paxtaTb r&JAaeMLre Qnryprr, BbrnoJrr{flrb (auxocnne) ruIocKrae rleprexn rc pHcyHKoB

[pocrhrx o6s€unrrx $rr5p: BnA cBepxy, c6ory, cHr3y, crpormb cerleHut ren BpauIeHHt;

. u3BJreKarb, Hrrrepflpsrr{poBarb u npeo6pasonhrBarb uttQopMallruo o npocrpaHcrBeHHbD(

r€oMerpr{qecruoc Qnrypa:<, rpeAcranllemrylo Ha rlepmexo( n pncyHr€)q

. cno6oAno onep[poBarb [oHrrueM BeKT,op B rrpocrpaHcrBe;

. BbINOJIH'Tb ONEPAI{I{H H4A BEICTOPAMH;

o 3a,AaBarb rurocKocrb )paBHeHueM B AeKaproBofi cncteue KoopArilrar;

o peuraTb FeoMeTpruecKxe 34Aarm Ha BblqrrcJreHue yTnoB Mex,q/ nptMLIMlr lI rulocKocTsMn,

BbrrIlIcJIeHIne paccrormrft or rorrKu Ao IUIocKocrIt, B qenoM, Ha npnMeHeHue Belffopno-

KOOpAT{HaTHOTO MerOAa npl{ perueHr{u;

. cno6oAno onepnpoBarb rrorrf,TlrtMu, cBr3aHHbrMH c ABTDKeHI{eM B rrpocrparrcrBe, 3narb

csoficrBa asroremrfi;



o BhInoJIHflrE I{3o6poKeHHt MHororpaHrmKoB H rEr BparrleHrir nplr napaJureJrbHoM nepeHoce,

IlelrrpaJlbHofi cHMMcrpIiH, 3epKaJrbHofi cHMMerpxri, npn noBopore BoKpyr npflMofi,
npeo6pa3oBaHur noAo6[r;

o crponTb ceqeHut MHororpaHHnKoB u reJr BparqeHnr: cerreHur rlrilrnrrIpa (naparuenrHo n
nepnenArrlq/Jltpno ocn), ceqeHnr Korryca (uaparurernnue ocHoBanuro H npoxoArrqle qepe3

neprunny), cerreHr{r uapa;
o ncnoJlbgoBarb Mero.qbr noqrpoeHns ce.reHnfi: MeroA cJreAoB, MeroA BrryrpeHHero

npoeKrupoBaHur, MeroA [epeHoca cexyqei rurocKocrn;
o AoKa3brBaTb r€oMErpr{qecKueyrBepx(AeHnr;
o npuMenf,Tb r€oMerpruecKlre r[arcru Ms perueHxf, crepeoMerpuqecrrD( 34Aaq,

rrpeA[oJrararcrqrD( HecKoJrlKo maroB perrreHrrr, ecJrr,r ycJroBnf, npnMeHeHnr 3aAauhr n sBHofi n
nersnofi Qoplre;

. peularb 3aAaqn Ha AoK&nre[bcrBo MareMarr{qecKlD( orHorueruarl n Ha(oxAeHr,Ie

reoMef,pl{qecKr{x Berr[rrHH;

. NPUMEHflT6 NPOIPAMMITEIE CPEACTBA V SJIEICTPOHHO-KOMM)MINKAIUTOHHbIE CUCTEMbI NP}I

perxeHHu crepeoMerpr{qecKrD( 34AarI;

O NPI'MEH'Tb NOJIYqEHHbIE 3HAHEf, HA NPAKTTTKE: CPABHITBSTb, AIIAJIIf3IIPOBATb U OIIEHIiBATb

peanbHbre cr,rryaq1ru, npl{MeHrrb ri3} reaHbre rronrrrr.f,, TeopeMbl, csoficrBa B npoqecce noucKa

pelueHrir MareMarrrecKu cQopruynnpoaaruoi npo6leurr, MoAellupoBarb p€aJIbHbIe

crrrya4ll{ Ha r3brKe reoMeTpl{u, uccJreAoBaTb nocTpoeHHEIe MOAenu c ucnoJrb3oBaHueM

reoMerprfiecxror nongni H TeopeM, armapara anre6pu, peularb npaKTl{qecrure 34Aa!M,

cBr3aHHbIe c Ha(o)I(,AeIr[eM reoMerpl{qecKlD( BenlrruH;

o lrMerb rrpeAcraBJrerilc 06 ocHoBHbD( gTarla>( pa3Blrrnt FeoMerpril KaI( cocraBHofi 'Iacr[
rfynaarr,rerrra pa3Blrrlrt rexnolorrfi .
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