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IIoscuureJrbHafl 3arrlrcKa
Pa6oqa"s rporpaMMa paepa6oraHa Ha ocHoBe anropcxofi rporpaMMbr no reoMerpuu ;1ls 7-9

KJraccoB. Anroptr ArauacsH JI.C., Byryspn B.(D. <feouerpus,T-9>>.
Pa6oqa"s rporpaMMa peaJrr,r3yercs rrep* yMK:

feouerpur 7-9 (6asonrrft yponenr). JI.c. Arauacsu - M.: rlpocBerrleHlre, 2019 r,
Corlacuo yue6uorvry [JIaHy yqpexAeHr,rfl Ha peanu3aur.rrc srofi uporpaMMbr orsoAr4rscs 2

r{aca B HeAeJrro, 68 qacosn roA

PasAer 1. ll;ranupyeMble peryJrbrarbr ocBoenrrr o6yvarculrrMrrcfl [porpaMMbr
flpegnrerurre:
O 6yv arouquttc n ru ayuumcn :

o[epupoBarb c HaqarbHblM[ rloHf,Tr.rflMlr rplrroHoMerpr.ru u BbrrroJIHsTb SJreMeHTapHbre
orepauun Haa Qyuxqnflv.vr yrnoB:

peurarb 3aAarILI Ha AoKtBareJlbcrBo, orrraparrcb Ha u3yqeHnrre cnofic.rna Sraryp u o:rsoureHufi
MexAy Hr.rMr{ H rrpprMeHrr r,r3rreHHbre MeToAbr AoKa3arenbcrB;
BbIIII4CJITTb nnoulaAll KpyroB rr ceKTopoB;AJtI,/.Ij^y OKpyXHOCTr,r, AJTHHy AyrH OKpyxHocTr.r;
pelxarb 3araqr4 Ha Aoxa3areJlbcrBo c I{crroJrb3oBaHr,reM Sopuyn AJrlrHbr oxpyxHocrr.r r4 AJrr4Hbr

Ayrr{ oKpyxHocrr{, Qoprr,ryn nnorua.qefi ,brryp;
pellrarb [paKTI,IqeCKUe 3aI.aqv,, cBs3aHHbIe C HaXOXAeHLIeM reoMerpuqecKrrx BeJrrrqr4H
(zcnolr:ya upu ueo6xoAl{Mocrrl clpaBoqHr.rKr{ r.r rexHrzqecKue cpeacrna).
BbIqIrcJIsrb AnI{Hy orpe3Ka no KoopA}rHaraM ero KoHuoB; BbrrrHcrflTb KoopAr.rHarbr cepeAr.rHbr

orpe3Ka;

rlcrloJlb3oBarb KoopAl4sarnrtfi MeroA AJrs r.r3freHzs cnoftcre [psMbrx ll olcpyNuocrefi.
onepupoBaTb c BeKTOpaMLI: HaXOAr,rTb CyMMy vt pa3HocTb AByx BeKTOpOB, 3aAaHHbrX
reoMerpl{qecxll, HaxoAI{Tb BeKTop, panurrft npor.r3BeAeHr4ro 3aAaHHoro BeKTopaHaqr{cJro;
HaxoAI'ITb Anfl BeKTOpOB, 3aAaHHbX KOOpAr.rHaraMrr: AnHHy BeKTOpa, KOOpAr,rHarr,r cyMMbr t4

pa3HocrLl IByx E 6olee BeKTopoB, KoopAr4Harbr npora3Be LeHufl, BeKTopa Ha rrucJro, nprdMeHqfl
npu ueo6xoAaMocrll coqerarerburrfi, nepeuecrr.rreJrbHbrfi ra pacnpeAenr.rrenbHuft saxouu;
BbrrIHcJIflTb CKanSpHoe [polr3BeAeHr.re BeKTopoB, HaXOAr.rrb yroJr rraex,(y BeKTopaMr.{,
ycTaHaBnr.rBaTb [epleHAr{KyJrrpHocTb [psMbrx.
BnaAerb KoMIIereHIIvIfll.avt; no3HaBarenruofi, KoMMyHr,rxauanuofi, uH$oprraauuouuoft vI

pe$nercunHoft;

pa6orarr B rpynflax, apryMeHTr4poBarb r.r orcrauBarb cBoro rorrKy 3peHr4q;

pacllo3HaBarb Ha rreprexax, prrcyHKax, MoAensx vt B oKpyxarcueM Mr{pe rrJrocKr4e Lr

rrpocrpaHcrBeHHbre reoMerpr.rrrecKr,re $rarypu;
pac[o3HaBarl pasneprxu xy6a, flpflMoyronbHoro napannene[prneAa, npaBr.rnbHofi nupauu4u,
rlr.rnHHApa r.r KoHyca;

onpeAeJlsrl no ruilrefiHbwr pa3Mepau pa:n€prrr.r (praryptr luuefiHue pa3Mepbr cauofi Surypu u
uao6opor;

Bbrqr,rcJrrrb o6r0u npflMoyroJrbHoro [apaJrJrenelurreAa.

O 6yu an uluit c n no ny v um 6 B M o )tcH o c mb H qy qumb c fl ;
ucrlonxoBarb KoopArrsarurrft MeroA AJrfl r.r3yrreHus csoficrs nprMbrx u oxpyNuocreil.
BbIqI'IcJI.f,Tb IJIOITIaAI{ $uryp, cocraBJleHHbrx Hs AByx uilu 6olee npflMoyroJrbHuKoB,
napaJrnenorpaMMoB, TpeyfonbHr{KoB, Kpyra u ceKTopa;

upuo6pecru orIhIT [p]rMeHeHLIt w:irclpawqecKoro r{ Tpr.rroHoMerpuqecKoro aflnapara w w1eit
ABI{xeHHf, npLI pemeHuu 3a4a.r Ha BbrrrprcreHr.re flJrorqaAefi uuoroyronbgr.rKoB.
oBJIaAerb KoopAHHarHbM MeTOAOM perueHl{fl 3aAar{ Ha BbIr{r{cJIeHHe r,r AoKa3arenbcrBo;



npuo6pecrll o[bIT I,Ic[oJIb3oBaHI{f; KoMrlbrorepHbx [porpaMM AJrf, aHaJrr{3a qacTHbrx cnyqaeB

B3aHMHOTO paCnOnOXeHr.rS OKpyXHocTeft r{ nprMbrx;

lpl{o6pecrl4 onblT BbTIIoJIHeH}rfl npoeKToB no reMaM: <Ox, yx grr.r nertopu!>,
<TpeyronsHl4Kla... oHH noBcloAy!!!), <feouerpzqecKr4e naprerbr)), <B uoAe - reouerpnr!>
pellaTb MaTeMaTI4qecKI,Ie 3a4aqfi V 3a.I.al{fi H3 CMeXHbrx npeAMeroB, BbrrroJrH{Tb npaKTl{qecKlre

pacudmr;

Bbltlrlcrqrb o6tdrrart [pocrpaHcrBeHHbrx reoMerpr.rqecKHx orryp, cocraBJreHHbrx u3

nprMoyroJrbHbrx napanJrenenHneAoB;

yrny6Hrr LI pa3BLITb rlpeAcraBJleHr.rfl o rrpocrpaHcrBeHHrrx reoMerpr.rtrecKr{x (purypax;
npl,rMeHrTb noHrTpre pa-eneprrz AJL BbrnoJrHeHr{fl npaKTpltlecrux pacveron.

JluqHocrnrre:
V o1yuanulezocfr 6ydym c$opaupo*aHbt :

BHyTpeHHSS nO3I,IqI,I' IIKOJIbHLIKa HA ypOBHe nOJrOXprTeJrbHOrO oTHorrreHlrfi K ypoKaM

MareMarvKl4; IIoHHMaHI,Ie ponu MareMarl,rrlecxlrx Aeftctsilfi B XI43HI{ tlenoBer(a;

HHTepec K piBnI,IqHbIM BLIAaM yue6nofi ,qerreJrbHocrr,r, BKJrroqa, gJreMeHTbI [peAMerHo-
uccneAoBarelscrofi AesrenbHocrr,r ;

opI{eHTaII[.f, Ha [oHI,IMaH]Ie npeAnoxeuuft Ia orIeHoK yurarelefi ]r oAHoKnaccHHKoB;

loHuMaHr.re [pr4qr.rH ycrrexa n yue6e;

n o Hr.rM aHH e HpaBcrBeHHo ro coAeplnaurs. nocrynKoB oKpyxaroqux nroAeft .

O1yvanuquilcn nonyvum 6o314oltcHocmb dnn Qopuupo*oHufl ;

llHTepeca K no3HaHI,Ilo MareMarl{qecKl4x Sarr:on, KoJII,ItIecrBeHHbrx ottourenprft
M areM arI,ItIe crr,rx 3 aBI,IcLIMo crefi n o xpyxarcqeM MLIpe ;

opr{eHTaur.rr,r Ha o qeH Ky pe3ynbraroB [o3HaBarelrsofi AesrenbHocru ;

o6ulux npeAcraBneuufi o paul{oHanbHoft oprauu3arluu MbrcJrvreJrbHofi AesrerbHocrr.r;
caMooueHKl{ Ha ocHoBe 3aAaHHbrx KpHTepr4eB yc[ernHocrr.r yue6uofi AeflTeJrbHocrr,I;
nepBoHaqanrHofi opueHTaIII4I{ B noBeAeHr,rfi Ha ilpr{HsrLre MopaflbHbre HopMbr;

nOHI,IMaHLL IIyBCTB OAHOKJIaCCHLIKOB, yUutenefi ;

npeAcraBneHl4, o 3HarreHl4u MareMarr{Kr4I.ltfi. [o3HaHr.r.f, oKpyxarcqero Mr.rpa.

MeranpegMerHr,re:
Pezynnmueuorc W[:
O1yuanryuilcn uayuumcn:

@opuy.nupoBarr, H yAepxr{Bam yue6uyro 3aAaqy;

nu6zpam geitcrsun B coorBercrBnil c [ocraBJleHnofi sa4auefiuyctonuxun e€ peaJ:ra36q4u;

rInaHI'IpoBarb nyr}I Aocrl{xeHI,Ir qelefi, oco3HaHHo nu6uparr nau6olee a([$errranuue
cnoco6sr peflreHr.r, yve6uux pr [o3HaBareJrbHbx 3aAatr;

[peABr.rAerb ypo B eH b ycBoeHr,rs zuauuit., ero BpeM eHHbrx xapaKTepr{ crr{K ;

cocraBrrrrb rrrraH u nocrreAoBareJrbHocrb 4eficrnufi;
ocyulecrBnrrb KoHrpoJrb no o6pa:qy r,r BHoctrrb Heo6xoAr.rubre KoppexTr.rBhr;

aAeKBarHo oIIeHI,IBarb rlpaBr,rnbHocrb I{JIr,r ourr6o.rHocrb BbrnoJIHeHI,L yre6uofi ta4a.ru, e6
o6rexrfisHyro rpyAHocrs u co6crBeuHbre Bo3MoxHocru e€ peurenrx;
cJII{rIarb cnoco6 Ieficrsus H ero pe3ynbrar c 3aAaHHbrM graJroHoM c rlenbro o6uapyxenru
orKJroHeHl,rit u or.lu,tufi or gralona.

O 6 y u an ryuit c n n o ny u um 6 o 3M o )tc H o c mb H ay q umb c n :

oflpeAenfTb [ocJIeAoBaTeJIbHocTb npoMexyrotlHblx qe.neft rl coorBeTcrBy]ouux Hrr{ Aeficrsnft c
yqeToM KoHeqHoro pe3ynbTaTa;

[peABLIAeTb BO3MOXHOCTI4 rIOJIyqeHr{, KoHKpeTHOTO pe3ynbTaTa flpu pellreHfiv3a!:alq^;



ocyUecrBJI.,ITb KoHcrarl{pyloquft u nporHo3llpyrotquft KoHTponb tro pe3ynbrary Lr no cnoco6y
4eftcrnur;
Bblrensrb n (poprraynupoBarr To, qro ycBoeHo r,r rrro HyxHo ycBolrrb, onpeAensrb KaqecrBo r.r

ypoBeHb ycBoeHr{r;

KoHIIeHTpI'IpoBarb Boirlo AJI' npeoAoJreHHs r{HTeJrJreKTyaJrbHbrx 3arpyAHeHui,t u Suuecrux
npenxrcreuft.

IlosHaaamenb*ile YV[:
O 6yu anuquilc n u ayuumcn :

caMo crosreJrbHo BbrAenfl Tb r,r s oprvrylupoBarb [o3HaBareJrbHyro qenb ;

14 crt oJrb3oBart o6rque npnduu peil]eHras 3aAaq ;

lpI'IMeHflTb npaBl{na rI IIOJIb3OBarbCs r.rHcrpyKrl}rsMr{ r.t ocBoeHHbIMLr 3aKOHOMepHocrflMIt;
ocyuiecTBJr.flTb CMbrcJroBoe qTeHr.re;

co3AaBarb' npl,IMeHrrb u upeo6pasoBblBarb 3HaxoBo-cllMBonr4qecxue cpeAcrBa, Mo,[eJIH r4

cxeMbr .ryL perxeHufl 3AI{aq;

caMocrotrTeJlbHo craBI{Tb IIeJII4, nrr6uparn u co3AaBarb aJrropr.rrMbr Ans perxeHHq yve6Htx
MareMarurrecKux npo6nerrl ;

rIoHI'IMarb cyulHocrb aJltoprlTMr.rqecKr.rx [peAnr{caHuft u yuert Aeficrnonarb B coorBercrBr{r.r c
lpeAJroxeHHbrM anropuTMoM ;

IIOHI'IMaTb I4 LIcIIoJIb3oBaTb MaTeMaTplqecKue cpeAcTBa HaUrg,{HOcTLr (puCyuxa, qepTexr4,

cxeMbr r{ Ap. ) AJrr HJrJrrocrparlr4}r, r.rHTepflper a\Lrkr, apryM eHTarl]ru ;
HaxoAI'ITb B pa3Ju{qHhlx }IcrorrHlrKax uulpopuaquro, neo6xo4nuyro AJtfl perxeH}rt
MareMarHqecKrlx upo6leu, la rrpeAcraBJlf,Tb e0 n uousruofi $oprrae; npuHr{Marb perxeHr4e B

ycnoBl'Itx ueuomroft u us6rrro.Iuoft, touuofi u nepomnocruoft un$oprraaquu.
Odyuanryuilcn nonyuum 6o3Mo)tcHocmb Hctyqumbcfl :

ycraHaBnllBarb [pI{qLIHHO-CneACTBeHHbre cBq3I4; CTpOHTb JroruqecKr.re paccyx lteHLtfl.,
yMo3aKrloqeuur (nn4yKTHBHbIe, AeAyKTr4BHbre r{ no auanoruu) r4 BbrBoAbr;

Sopuuponarr yre6nyro u o6rqeuomsoBarenbcKyro KoMrrereHTHocrr4 s o6racru
rIcrloJlb3oBauraa uuSopMaIIlroHHo-KoMMyHLIKaIIuoHHbrx rexHoJrorlrfi (I4KT-rounereuruocru);
BI{Aerb MareMarl4qecKylo 3aAarry B APyrux Ar,rcqprrrJlr.rHax, B oKpyxarcuefi xl{3Hr.r;
BbIABI'Irarb rllllore3hl rlpl{ pe[reHnfi yre6uux 3aAatr r.r [oHr.rMam neo6xoAuMocrb r{x npoBep6r.r;
nJIaHI'IpOBarb ,I ocyqecrBrqrb AerreJrbHocrb, HarrpaBJreHHyro Ha perxeHr.re 3aAaq
r4ccneAoBaTeJrbcKoto xapaKTepa;

nst6uparr sau6olee pallrloHanbHble H sS$erruaurre cuoco6br perxeHr4, 3aAarr;

r.rHTep[perr.rpoBarb uuQoplaaquro (crpyxrypr{poBarb, nepeBoAr{rb crrJrouuofi rexcr n ra6luqy,
npe3eHToBarb nolyqeHHyto uu(lopMarlraro, B ToM qr.rcJre c rroMorrlbro I4KT);
orleHprBarb ransoprrlaunro (xpuruqecKaf, oueHKa, oueHKa AocroBepHocru);
ycraHaBJIHBarb [putILIHHo-cJreAcrBeHHbre cBs3r{, Bbrcrpar4Barb paccyxAeuLrs., o6o6qeuux;

RonnyuuxamunHbrc W[:
O 6ya aroryuilcn uayvumcn :

opraHl43oBblBarb yre6uoe corpyAHl,IqecrBo H coBMecrHyro AeqrenbHocrb c yr{urereM H

cBepcrHr.rKaMr{: o[peAeJurrb rleJrr{, pac[peAenmr $ynxquililporu yqacrHuKoB;

nsauL{oAeftcrBoBarb I.I HaxoAI{Tr o6que cuoco6u pa6orrr; pa6orarb B rpyrne: HaxoAr{Tb
o6rqee pe[IeHI{e u panperuarr roulp.rr.rKTbr Ha ocHoBe couracoBaurl.s nosuullfi yt yreta
I'IHTepecoB; cJlylrrarb uapruepa; QopuynupoBarb, apryMeHTr,rpoBarb u orcragBarb csoe
MHEHI{E;

IrporHo3llpoBarb Bo3HLIKHoBenue TonSJILIKToB [pr4 Harutrur,r pa3Hbrx rorreK 3peHr{fl;
pa3pellrarb rou$uuxru Ha ocHoBe yv€ra r,rHTepecoB u roguquft Bcex fracrHr.rKoB;



KOOpAT,IHLIpOBaTr r,r Ipr.IHlrMaTb pa3rr,rrrHbre no3r.ruur.r Bo Bar.rMoAeirctnuu;

apryMeHTllpoBarb cBolo rlo3r,Iqurc u KoopAr{HrrpoBarb ee c rro3rrqprrMr{ napm€pon B

corpyAHllqecrBe npn rupa6otre o6qero peureHl{fl B coBMecfiroft AesreJrbHocrr.t.

O1yuanuquucn nonyuum 6o3t4o)tcHocmb Hayqumbcfl :

cTpoHTb [oHflTHLIe An' [apTHepa BbrcKasbrBaHr,r.fi r,r apryMeHTHpoBaTB CBOIO flO3r.rqfiro;

I4cnoJlb3oBarb cpeAcrBa ycrHoro o6uesrs Anfl perxeHr.{r KoMMyHr.rKarr.rBHbrx Sa2Laq;

KoppeKrHo Soprray;rupoBarb cBoro rorrKy 3peH[s;

npofl Bnff Tb Ltrut\uarilBv n yue6no-rro3 H aBaretrnoft AesreJrbHo crr4 ;

KoHTponHpoBarb cnou.(eficrBH-f, B KoJIJreKTr4Bnofi pa6ore; ocyuecrBrsrb B3ar.rMnufi ronrpolr.

ParAer 2. CoqepxaHr{e reM yue6Horo npeAMera
Co,uepxaHne nporpilMMbl coorBercrByer o6qgarenrHoMy Mr{HuMyMy coAepxaHr.rq o6pa:onalrux u
r4Meer 6omruyro npaKTurrecKyro HarrpaBJreHHocrb.

Bercropu rr MeroA KoopArrHar (17 uacon)
Ilousrue BeKTopa. PaseHcrno BeKTopoB. Croxenue r.r Brrqr,rraHr4e BeKTopos. YN,rHoxeHr{e BeKTopa

Ha r{I4cJIo. Pa:noxesrae BeKTopa no AByM HeKoJrJrHHeapHbrM BeKTopaM. Koopgranarbr BeKTopa.

llpocrefturue 3aAarII4 B KoopALIHarax. YpanHeHHfl oKpyxHocrra n npxuoft. IlpraueueHrle BeKTopoB rI
KOOpAT{Har npH perxeHuv 3a4aq.

OcHosHa, Ilenb: HayqrrTb o6yuarorquxcr BbrnorHqrb 4eficrnnr HaA BeKTopaMr{ KaK

HanpaBneHHbIMLI orpe3xaMr, qro BaxHo AJr.f, npr,rMeHeur.r, BerTopon n $urnre; no3HaKoMr4Tb c
ucnorb3oBanlleM BeKTopoB I{ MeroAa KoopAr{Har npr.r perxeHr.r}r reoMerpr.rqecrnx 3aAatr. Bexrop
orlpeAenrercq KaK HarIpaBJIeHHrrfi orpe:or ra AeficrBr.rs HaA BeKTopaMr.r BBoArrcfl Ta(, KaK 3To

flpvHflTo n $usure, T. e. KaK Aeftcrsus c HanpaBneHHbrMH orpe3rzlMr.r.

OcHosHoe BHnMaHI{e AonxHo 6utr y4eneno nrrpa6orre yMeHlrfi sHnorHsrb oneparlr.ru Har
BeKTopaMI4 (cua4unarb BeKTopbI no flpaBHnaM TpeyroJlbHlrKa r4 napaJrJreJrorpaMMa, crpor4Tb
BeKTop, panuufi pa3Hocru ABlx AaHHbIx BeKTopoB, a raKxe BeKTop, parHuft [por43BeAeHr.rrc

AaHHoro BeKTopa Ha AaHHoe uucno).
Ha npuuepax noKa3blBaerc.s, KaK BerTopbr Moryr rrpr4MeHrrbcfl K pemeHr.rrc reoMerp[qecKgx
3aAarl. leuonctprpyerc, s(f$enrurnocm rpr,rMeHeHrr, (poprrayir AJrs KoopAuHar cepeAr4Hbr

orpe3Ka, paccrorHll MexAy AByM, ToqKaMr,r, ypanueuufi orpyxHocrr.r H rrpflMoft n rourperHbrx
reoMerpI,ItIecKI,Ix 3a(ar{ax, TeM caMbrM Aaercq npeAcraBnenue o6 Ltgyqe:r^uil4 reoMerpl,rqecKl{x

$raryp c roMorrlbro MeroAoB a,rre6prr.

coornorueHrrfl MexAy cropoHaMrr rr yrJraMrr rpeyroJrburrrca (16 .racon)

CnHyc, KocI.'IHyc LI TaHreHc yrna. TeopeMbr cr.rHycoB r.r Kocr4HycoB. Perueuue rpeyronbHr{KoB.
Cralxpuoe [poH3BeAeHI4e BeKTopoB r4 ero npr.rMeHeHr{e B reoMerputrecKr.rx 3aAaqax.
OcHosHa, uenL: pa3BLITb yMeHI4e o6yuaroquxcq npr.rMeH.r{Tb rpr.rroHoMerpuuecrufi annapar lrpu
perxeHr.ru reoMeTpr,rqecKI4x 3aAarr.

Cranyc r4 (ocr4nyc mo6oro yrJra or 0o .qo 180o ssoArtcfl c noMorrlbro ellrHr.rquofi nolyoKpyxHocrH,
AoKa3bIBaIorc, TeopeMbl cptHycoB r.r Kocr.ruycoB r.r BbrBoAr4Tcs etr1e oAHa (bopMyna nnofiIaAu
TpeylonE'Hl4xa (nolonuHa npoil3BeAeHl{r IByx cropoH Ha craHyc yrna Me)KAy nrarrau). 3ror annapar
npHMeH.f, eTc, K pelreHr4lo TpeyroJrbHr.rKoB.

Cra-nrpHoe npoI,t3BeAeHHe BeKTopoB BBorurcq KaK n (fusure (npousne4eHlre Anr.rH BeKropoB Ha

KocI4Hyc yrna MexAy nuur.I). PaccrrtarpuBarorcfl csoficrsa cKaJrrpHoro [por43BeAeHlrff 14 ero
[puMeHeH H e nprr pe[reHr,rr4 reoMeTpr4rrecKlrx 3 aAatr.

OcHosHoe BHHMaHHe cneryer yAenr{Tb nupa6orre npoqHbrx HaBrrKoB B npr.rMeHeHr,rr4

TpHroHoMeTpr.rqecKoro annapaTa IIpil perxeHHr4 reoMeTpr.rqecKr.rx 3aAaq.

fi;rnHa oxpyxnocrr{ r{ nJroruaAb Kpyra (11 uacon)



flpanulruue MHoroyroJIbHLIKH. oxpyxnocrrr, orrr{caHHffr oKoJro npaBr,rJrbHoro MHoroyroJrbHr.r6a r,r

BnHcaHHaJI B Hero. lloctpoeuae rrpaBlanbHbrx MHoroyroJrbHr{Kon. ,{luna oxpyxHocrl.t. flloulaAr
Kpyra.

ocuosHafl ueJlb: pacmupl{Tb 3HaHI,L o6yrarorqraxcfl o MHoroyroJrbHuKax; paccMorperb rtogqrgs
AJII'IHbI oKpyxHocrl{ I{ [iIoIqa,(I{ Kpyra n $oplayml Ans r{x BbIiIHcJreHprq B Haqare reMbr Aaercfl.
onpe,(eneHl'Ie [paBI'IJIbHoro MHoroyronbHr.rKa rr paccMarpuBarorcs reopeMbr o6 oxpyNHocrsx,
ouucauuoft oKono [paBl'InbHoro MHoroyroJrbHr,rKa u Blrr4caHHofi s Hero. C nououlrio onucausoft
oKpyxHocrl'I pemarorcs' 3a'p.aqu o [ocrpoeHr.ru [paBHJrbHofo rxecrr{yroJrbHr.rKa r.r npaBr,rnbuoro l2-
yronbHr.rKa, ecJlr.r AaH rrpaBr{nrnrrfi rr -yroJrbHuK.

@opltylrt, Bblpaxaloulle cropoHy npaBrrnbHoro MHoroyroJrbHprK a u papuyc Brrr,rcaHHofi n sero
oKpyxHocrl'I qepe3 paAI'Iyc ouucansofi oKpyxHocru, t4crroJrb3yrorcfl npr.r BbrBoAe $opuyl AJrr{Hbr
oKpyxHocrl{ 14 nJIoIrIaAI,I Kpyra. BrtnoA ollupaercr Ha HHTy}rrHBHoe rrpeAcraBneHr4e o flpeAene:
npH HeorpaHI'IqeHHOM yBenl,IqeHuu t]^r4cila cropoH npaBl,InbHoro MHoroyroJIbHHKa, BnI,rCaHHOtO B

oKpyxHocrb, ero flepl{Merp crpeMuTcs K AJrr.rHe eroft oxpyNHocrr{, a [JrouraAb - K [JrorrlaAr.r Kpyra,
orpaHurreHHoro oKpyxHocTbro.

flnuxeuun (7 uacon)
Oro6paNenue [JIocKocrLI Ha ce6s. flonflTue ABr,rxel?rfl.. Ocesas u qeHTpaJrbHaf, cgMMerpvr4.
flapaalelrnrrfi uepenoc. floaopor. HaloNe :atts, u rBHxeHH{.
OcuoeHas IIeJIb: [o3HaKoMLItr o6yvrcaruuxcq c rroHqraeM ABr.rxeHhfl, u ero cBoficrnauu, c
ocHoBHbIMI4 BI,IAaMH AsI,INeHuft, co B3al,rMoorHorrleHr,rflMrz HiIJIoxeuuit u gnzNeuufi.
,{eaNeuue rIJIocKocrI'I BBo,uI,ITc.,{ xax oro6paxeur,re [nocKocrLr na ce6t, coxpaHf,rouree paccrosHue
MexAy roqKaMI'I. IIpu paccMorpeHl{H BI{AoB AeuNeHufi ocHoBHoe BHr4MaHr.re yAenflercfl
nocrpoeHHro o6pason roqer, rrpsMblx, orpe3KoB, TpeyronbHr.rKoB rrpu ocenoft u qeHrpa,uuofi
cI'IMMerpI'Iflx, [apannenbHoM nepeHoce, floBopore. Ha s$SexrHbrx npuMepax rroKa3brBaercs
rIpHMeHeHLIe ABI4xeHI{ft upn peureHul{ teoMerpuqecKux 3aAar{. flousrae HaJroxeHr4s orHocr{Tc.rr B

AaHHoM l(ypce K rlucny ocHoBHbIx uoustuft. ,{ora-:ltnaerct, trro noHflTlzs HaJroxeHr{, r4 ABr,I}r(eHr.rfl
.flBrrlorc.tr SKBI'IBaJIOHTHbIMI,I: nlo6oe HaJIoxeHI,Ie gBJlf,ercf, ABI{xeHLISM rlJroc6ocrl4 u o6paruo.
I'lsyreurae AoKruarenbcrBa He sBilflercfl. o6ssaremHbrM, oAHaKo cJreAyer paccMorperb cBfl3b
nonstufi HaJroxeHr,I.,{ r{ ABuxeHr,If, .

Haqamnsre cBeAeurrfl r{3 crepeoMerprr[ (7 .racon)

flpe,urvrer crepeoMerpux. MuororpaHnr.rK. flpusiraa. flapallenerrneA. I{unrEn4p. Kouyc. C0epa r.r

urap.

ocnonuas Ilenb: IIo3HaxoMLITb o6yraroquxcr c MHororpaHHr,IKaMr.r;TeJraMH H rroBepxHocrsMr{
BparrleHr{fl.

06 arcuomax reoMerpwu (2 uaca)
06 axcuouax nJraHr,rMerpuu. Heroropsre cBeAeHrrfl o pa3Br.rrr.r[ reoMerpr{r4
ocnosHas Ilenb: Aatr 6oree uy6oxoe [peAcraBJreHr4e o cucreMe aKcuoM rrnaHr.rMerpr{u Ll

AKCI,IOMATI,IqECKOM METOAE

lltoronoe roBTopeHr{e (8 .racon)

flapzurnemHbre npf,Mbre. TpeyronbHuKr.r. rlemrpexyroJrbHr.rKu. oxpyNuocr:r.
ocuosHat rIeJIb: I,Ic[oJIb3oBarb MareMarHrlecK]re 3HaHLlfl A\fl pelxeHufl pa3nl4r{Hblx
MaTeMaTr{qecKr,Ix 3aAaq



l'a:rer 3. Tenaruqecxoe rrJrarrrrpoBaHr{e

Irb
nln

HasnaHrae pa3Aexa / reuu pa3Aena Korlr.recrno
IIACOB

hg uux
KoHrpoJrbHrx pa6or

1 Berroptr 9 1

2. MeroA KoopAnHar 8 I
J. CoorHorreHr,re Mex.qy cropoHaMr{ r.r yrnaMr{

TpeyronbHura. CralspHoe npou3BeAeHrre BeKTopoB.

t6 I

4. flnr,rHa oKpyxHocru 14 nnoulaAb Kpyra. 11 I
5. Inuxeuur 7 1

6. HaqanrHrre cBeAeHr,r, rr3 crepeoMerpr,rr4. 7

7. O6 arcuouax reoMerpr{u )
8. Zrorosoe [oBTopeHr4e 8 2

I{roro: 68 7



Ilpunotrceuue
Ka;renlapHo-TeMarr{rrecKoe rrJraHr.rpoBaHrre

J\s n/n Tenra yporca
Kol-

BO

qacoB

lara npoeeAeHu, ilpurraevauue
(xoppexuur aar

r.r ren)
rro [JraHy

(Ne yve6Hofi
seaenu)

uo Qarcry
(aara)

Bexroprr 9
1 Ilou.srue sexrqpa. PaBeHcrBo BeKTopoB I I
2. OtuagunaHue BeKTopa or 4auuofi Tor{Kr,r 1 I
J. CloNenne r.I BbrrILITaHlre BeKTopoB I 2
4. Buqurauue BeKTopoB I 2
5. Perueune 3aAarl <Cloxeuue I4 BbIr{LITaHr4e

BeKTOpOBD
I a

J

6. flpozsne.ueHr,re BeKTopa Ha trlrcJro.

Iloucxoeo-uccJreAoBarelrcxuft grarr no
npoeKTy <Ox, yx sru eerropu!>

I 3

7. llpuueneur{e BeKTopoB K perrreHr.r}o 3aAaq 1 4
8. Cpe4urr luHufl. Tparreunr{ 1 4
9. Koumponuuan pa1oma J',lbl no meMe:

<Bexmoput>
I 5

MeroA KoopAuHar 7
10. Koopguuarbr BeKTopa. PagloNesue

BeKTOpa rro AByM HeKOJrJrr.rHeapHr,rM

BeKTOpaM

I 5

i1 Cessr MexAy KoopAr{HaraMr.r BeKTopa pr

KOOpIrrHaTaMr.r eto Haqiura H KoHrIa
1 6

12. Ilpocrefi ur ve 3a2la,u:a B KoopAr{Harax.
Tpauclrquouuo-o(popMr.rreJrbcKr,rfi eran
rro npoeKTy <Ox, yx gru nexroprr!>

I 6

13. Peruenue 3aAarr rro reMe: <MeroA
KOOpAT{HaT)

I 7

14" Ypanneuae oKpyxHocrl.r. Ypanuenue
npauoft

1 7

15. Peruenue 3aAar{. Oprauusaqux upoerruoft
Ae.,rreJlbHocru. 3armo.rure,'IsHHft grar

I 8

16. Koumponauaa pa6oma JYb2 no mewe:
<Memod xoopduuam>

1 8

CoornoureHurr MexAy croporraMur H
yrJraMH'r'peyroJrr,rrrrKa. Cxalrprroe
IIporr3BeAerrrre BcKTopoB

t7

17. Czuyc, Kocr.rHyc, TaHreHc. OcHoeHoe
rpr{roHoMeTpr,rqecKoe ToxAecTBo.

1 9

18. Cuuyc, Kocr.rHyc, TaHreHc. Ocuosuoe
Tpr.rfoHoMeTplrqecKoe ToxAecrBo.

1 9

19. Ooplrynrr [pr{BeAeHr4r. Ooprraynbr AJrfl
BblrllrcJleHutr KOOpA[HaT TOqKI,I

1 10

20. Oopuynsr rpuBeAeHr,rx. Ooprr,rynbr AJu
BbIrrucJIeHI,Ig KOOpAI{HaT TOTIKI,I

1 10

2t Teoperraa o nnorlaAr.r rpeyronbHrrKa.
floucroso-uccneAoBarelrcxufi gran no
rpoeKry <TpeyronrHr.rKr.r... oHr.r

uonuo4y!!!>

I ll



22. Teoperraa cr4HycoB, TeopeMa Kocr4HycoB 1 11

23. PemeHrae rpeyronbHr4KoB I t2
24. Perueuue rpeyronbHuroB 1 12

25. Peureuue rpeyroJrbHr.{KoB 1 13

26. Perueuue rpeyronbHrlKoB 1 13

27. I,I:uepuremHrre pa6oru.
Tpancnxqraonno-oSopMr.rreJrbcKr.rfi erau
no [poeKTy <TpeyronrHr.rKr4... oHr.r

nonuogy!!!>

1 t4

28. Perrenue 3aAaq rro reMe: <Coofirourenus
MexAy cTopoHaMr4 r{ yilraMil
TpeyronbHr{Ka)

I t4

29. Peurenr,re 3aAarr rro reMe: <Cootnourenuq
MexAy cTopoHaMr{ r{ yrnaMr.{

TpeyronbHHKa)

1 15

30. Cra-nxpuoe [poa3BeAeHr,re BeKTopoB. 1 15

31 CrarxpHoe [por{3BeAenue BeKTopoB B

KOOpAHHaTaX

I 16

32. flpurr,reueuue cKaJr{pHoro [por.r3BeAeHr.r,
BeKTOpOB K perneHr.rrc 3aAatr.

Opranu:aqlrfl [poeKTHofi lesrelrHocrr.r.
3armoqure.nrHrrfi erau

I 16

33. Roumponuuan pa1oma Ns3 no meu/te:

< C oomuou.reuue uecrcdy cmopoHaJnu u
y 2r1 A74U mp ey 2 O nbH UKA ))

I \7

flnuna oKpvxHocrrr [r nJrouaA[, Kpyra 1l
34. llparunrusrfi uHoroyroJrbHr4K. Ilozcrono-

r4ccJreAoBarelrcrufi gran no npoerTy
<I.eou erpuqecrr4e [apKerbl))

1 t7

35, OrcpyxHocrb, onr4caHHaq oKoJro

npaBHnbHoro MHoroytorlbHr4Ka
1 18

36. OrpyNnocrb, Bnr.rcaHHa, B npanulrustfi
MHOrOyrOnbHUK.

I 18

Jt. OrpyNnocrb, onucaHHiur oxono
IIpaBr.rnbHoro MHoroyroJrbHr{Ka r4

BIII,ICAHHA'I B HCTO

I 19

38. (Doplaynu Arq Br,rquc ilernfl. nnoilIaAla
npaBl4nbHoro MHotoyroJIbHL.IKa, ero
cropoHbr u pa4vyca nnucansoft
oKpyxHocTr{

1 19

39. flocrpoenue npaBrrJrbHbrx

MHOrOyroJrbHr4KOB

I 20

40. !:runa oKpyxHocrH. TpaHclxulroHHo-
oSopurr,rre,nrcxufi eran no
npoerry<f eoMerpuqecKr{e flapKerbr)

1 20

4t IlnoruaAr Kpyra flnorqaAr KpyroBoro
ceKTopa

1 21

42. Peruenue 3aAaq <.(luua oKpyxHocrr.r.
IhoulaAr Kpyra)

1 21

43. PeiueHue 3aAarr. Oprauu:aqua npoexruoft
AerreJrbHocru. 3ar-rroqurelrusrfi sran

1 22

44. Koumponauaa pa1oma Np4 no mewe:
<fnuua oKpy)tcHocmu u nnoulada rcpyza>

1 22



{nuxeuue 7
45. Oro6paNeur4e rrJrocKocru na ce6s.

flousrue ABr,rxeHH,
I Z)

46. Cuunrerpus. floucKoso-
rzccJreAoBarelscxafi gran [o [poeKTy
<B uroAe - reouetpua!>

I 23

47. Ilapalnenrusrfi nepeuoc. flosopor 1 24
48. flapallelruufi uepeHoc. flonopor 1 24
49. Peruesue 3aAar{ no reMe: <[nu>xeuua> 1 25
50. Peureuue 3aAaq rro reMe: <.{nuNeurax> 1 25
5l Roumponuuan pa1oma lV5 no meile;

<r\eucrceuun>
I 26

Haualruue cBeAeur.rr rr3 crepeoMerprru 7
52. flpeArraer crepeoMerpur.r. MuororpaHHr{Krl 1 26
53. llpurua. llaparuenerurreA. Ceoft crsa

napaJrJreneluneAa
I 27

54. O6reu rela. TpaucJrsrrrroHHo-
o$opuurcnrcrufi erarr no npoemy <B
MoAe - reouerpnx!>

1 27

55. fluparraula 1 28
56. IIun4u4p. Konyc 1 28
57. C Qepa. IIIap. Oprau u3ar\vrfl, lpoerruofi

Ief,TeJlbHoctz. 3axlro.{LrremHHfi sran
I 29

58. Perueuue 3aAarr rro reMe:
<MuororpaHHaKr.r. Tela u rroBepxHocrr4
BparrleHHs>

I 29

06 arcuoruax [JraHlrMerpr.r[ ",

59. O6 arcuouax rrJraHlrMerpr.ru I 30
60. Hexoropue cBeAeHr.rf, o piBBuTr,rrr

reoMeTprru
1 30

rIonropenr.re 8
61. IlapannelrHbre flplrMbre 1 3l
62. Tpeyronrnuru. flpusnaKr4 paBeHcrBa

TpeyroJrbHr.rKoB.
I 31

63. TpeyronrHurra. Ilpusuaxu no4o6ar
TpeyroJrbHr{KoB.

1 32

64. OxpyNHocrr I 32
65. OrpyNnocrs 1 33
66. 9e'rrrpexyro JrbHr.rKr.r I aa

JJ
67. Perueuue 3aAaq rroBblrrreHHoft cloNlrocru

IIo BceM TeMaMKypca.
I 34

68. Peureuue 3a4a'r. noBbrrrreuHofi cloNuocru
no BceM TeMaMKypca.

1 34

l0
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