
AEIIAP TEMAHT O EPA3 OB AHVIfl I4B AHO B C KOIZ OENAC TI4

OEJIACTHOE f OCYAAPCTBEHHOE BIOAXETHOE NPO@EC CI4OHAJIbHOE
OEPA3 OBATEJIbHOE YI{PEXNEHI4E

TEIZKoBCKnTZ MHof oripo@r4ltnrrrZ KonnEnx

Paccuorpeno
Ha 3acenaHura MO
o6rqeo 6p as oBareJrbHbrx Ar,rcquilnr.rH
flporoxo.rr J',lb
o r < < l j > >  t {

YreepN4aro
3 aM ec rrrrerr.b Fsapjw opa
n o Y M P  

- ' i  t ! ' t t " -

20 rd'r.< , 4 4 >

PAE OIIA-'I YIIEEHA-'I IPOTPAMMA
ro rrpeAMery 0{8.10 ( MarenraurKa>>

Ha 432 qac
dnn np o (t e c c u u cp e dH ezo np o d) e c c Lto H (ut b H o ? o o 6p as o e uH an

nt exH uv e c Ko ? o rtp o (t una

09.01.03 <<Macrep no o6pa6orxe .rucroBofi uHdopMaquu>

flpegce4are:m

2016 r.



Pasna6orqirx: JlHce.rxo H.f.

flporpauua paspa6oraHa c yr{erou rpe6onasufi @fOC cpeAHero o6uero o6pa:onanng, (D|OC

cpeAHefo npo$eccuoHaJrbHoro o6pasonaHlrx u npo(funr npo$eccr4oHaJrbHoro o6pa:onaHr4s'



COAEPXTAHI4E

f loscnure : r lHar l  3a I I I4cKa . . . .  . . . . . . . . . . .4

O6qar xap aKreprrcrr.rKa yue 6Ho fi .4IrcuunnLIHbI
< M arelr aru ra : ame 6p a tr :uaqanra M areM arl,Iqe c Ko ro a'r.anLlt:, a;

Af e o M e T p l r q ) ) . . . . . .  . . . . . . +
Mecro yue6nof i  Ar{cqulnrrHu n yue6uoM rIJIaHe . . . . . . . . . .6
Pe:y:rrrarsr ocBoeHtls yue6noit  Ar. IcqulnI{HbI. . . . .  . . . . . . . .7
Co4epxanlte yue6Hofi  AIrcqunnLIHbI. . . . .  . . . . . . . . .  8
TeMaru.recKoe rrnaHlrpoBaHrre. ...... 13
Xapamepucrr4Ka ocHoBHbrx BrrAoB AesrerbHocrl{ cry.4eHToB. . . . . .. .. 27

Y.{e6uo-N{eroAr4qecKoe r.r Marepl4a,TbHo-TexHuqecKoe o6ecneqenue
lporpaMMbr yue6nofi AlrcqurrnlrHbl
< M arerraarura : arre6pa Lr lna'uara MareM arur{e cKo f o aHanv3a;
f e o M e r p r r . f , ) . . . . . .  . . . . .  .  . . .  3 5

Pexoueu4yeMa-fl nurep anypa. . . .. .. . .. .36



II O'ICHI{TE JIbHA'I 3A[IU C KA
flporpauua o6rqeo6pa3oBareJrbHoit yre6uoit Ar4crlurnr4Hrr <MareuarrrKa: anre6pa v Hauura

MareMarl{qecKoro ananvga; reoMerpur> (4a,ree - <Marelaarura>) [perHa3HarreHa Anr u3yr{eHus
MareMarl{Ku n npo$eccrroHaJlbHbIx o6pasonareJrbHbrx opraHr.r3arluxx CIIO, pearrr.r3yrorrlr4x
o6pa:onarenbHlro tlporpaMMy cperHero o6urero o6pa:oearu4r B npeAeJrax ocBoeHuq ocuoeuofi
npo$eccrzosalruoft o6pa:onaremnofi nporpaMMbr CIIO (O|IO[I C|IO) ua6aze ocHoBHofo o6uero
o6pa:onann{ rrpu [orroroBKe rcna,rutfuqlrpoBaHHbx pa6ouux, cnyx{arrlux r{ cneur{anrrcroB cpeAHero
3BeHa.

flporpanaua pa.:pa6oraHa Ha ocHoBe rpe6onanufi OfOC cpeAHefo o6uero o6pasonannr,
rlpeAbrBnseMbrx K crpyKType, colepxaHr{ro H pe3ynbraraM ocBoeHus y.re6Hofi Arrcrlr4rrnr{Hbl
<MareuarprKa)), u B coorBercrBlrl{ c Pexoueu4arlurMr{ no opfaHr43aurru [onyrreHr.r{ cpe.qHero o6uero
o6pasonauuq B [peAenax ocBoeHr.ra o6pasonareJrr,Hbrx nporpaMM cpeAHero npoQeccr.roHaJrbHoro
o6pa:onaulrsva6aze ocHoBHofo o6ulero o6pasonauus c yqeroM rpe6onannfi $eaepa,rbHbrx
rocyAapcrBeHHblx o6pasonareJrbHblx craHlaproB r.r nonf{aeMofi npoSeccvio1tv.rv cneqr{aJrbHocrrr
cpe.{Hel'o npoQeccuoHaJlbHoro o6pasoeaHlu (ur.icrlro flenapraueHTa rocyAapcrneuHofi rroJrr.{TnKrr B
clpepe noAforoBKz pa6oulrx KaApoB u [lIO Muno6puayxz Poccun or 17.03.2015 Ne 06-259).

Co4epNanue nporpaMMlr <MareuarrrKa)) HarrpaBneHo Ha rocrn)KeHrre cneAyroqrlx qe,reii:
o o6ecnerreHut c$oplrupoBaHHocrlr rrpe4craBne:uufr o coquanbHbrx, KynbrypHbrx rr

ucropnqecrux Saxropax craHoB rrenus. MareMarr{Krr,

. o6ecneqeHrrs c$opurzpoBaHHocrr4 JrofuqecKoro, alrropr4TMr{rrecKoro rr MareMaruqecKoro
MbIIUNCHI,I';

o o6ecnerreHlls c$opuupoBaHHocrr4 yueHufi [prrMeH{Tb [onyr{eHHr,Ie 3HaHr.rfl nprr pe[reHprrl
pa3nr.rrrHbrx 3a4aq;

. o6ecneqeHus c$oplruponaHHocrl{ [peAcraBnesuii o MareMarr.rKe KaK qacrr4
o6rqeue:rone.Iecxoii Kynbrypbr, yHrrBepcanbHoM r3brKe HayKu, [o3BonsroilIeM orrrrcbrBarb r4
r.I3r{aTb peanbHbre Ilpoqeccbi u xBrrelJprfl..

B nporpauNly BKnIoqeHo corep)Kanure, HarrpaBneHHoe Ha $opuupona*ue y cryAeHToB
KoMIIereHuIafi, Heo6xo.qIrMbIX.4r{ Kar{ecrBeHHoro ocBoeHr4f, OIIOI CIIO na 6a:e ocHosnoro o6ulero
o6pa:onatrut c [onyqeHlreM cpeAuero o6qero o6pason aHus. - nporpaMMr,r noAroroBKr.r
rcnanuSuqupoBaHHbx pa6ounx, cnylKarrlux, [pofpaMMbr noAforoBKrr crreqfiaJrncroB cpeAHero 3BeHa
(nIIKPC, IIIICC3).

flporpaulra Moxer lrclroJIb3oBarbcs. Apyrr{Mr.r npoSecczoHalrF,HbrMH o6pa:onareJrbHbrMr.r
opfaHI43aIIu{NIIr, peaJIIr3yrorIHMH o6pa-:oearenr,Hyro nporpaMMy cpe.4Hero o6rqero o6pasonauux e
npelenax ocBoeHLIt ocnoeuofi OIIOII CIIO Ha 6ase ocuossoro o6rqero o6pa:onauux (|I|IKPC,
rrrrcc3).

OEIIIATIXAPAKTEPI4CTUKA)TqEEHOI,IIIICI\I'dIIJII4HbI
<<MarenrarrrKa : aJI re6pa Ir HaqaJra MareMaru qecKoro anailfl3a; reoMerprrfl )>

Marelrarnxafllilfle'Icfl $yn4arraeHra,rrnofi o6rqeo6pa:oBareJrbHoft Ai.rcqunnunofi co crox[BlrprMcs
ycrofi vunrtM c o.{epx{aHlreM v o6runlru rpe6 onann.f, Mrr K n oAroroBKe o 6yuarorq uxc fl..

B npoSecclroHalrlHblx o6pa:onare.rrbHbrx opraHr43aunsx, peaJrrr3yrorqux o6pasonarenr,H).ro
rlporpaMMy cpelHero o6qero o6pasoearuiq B npeAenax ocBoeHns OIIOI CIIO na 6age ocnosHoro
o6ulero o6pa:onauufl, il3yqeHue MareMarrrKrr uMeer ceou oco6eHHocrrr B 3aBrrcrrMocrr{ or upo@ulx
npo(f eccr.roHaJrbHoro o6pazooauut .



llpu ocnoeriull npo(feccufi CIIO u crerlr4aJrbnocrefi CIIO ecrecrBeHHoHayqHoro upo$ulx

upo(feccuoHaJrbHoro o6pasoeantrs, crer\LraJrcuocreit CIIO ryuaHurapHoro npo(funx

upo$eccuoHaJrbHoro o6pasonaur4{ MareMarnKa r.I3yqaerc.u Ha 6asoeoN,I ypoBHe @fOC cpe.4Hero

o6rqero o6pasonanus.,npvocBoeHr4rr npo$eccufi CIIO n cneqlraJlbHocreft CIIO rexnuqecKoro I'I

coqrraJlbHo-sKoHoMlrr{ecKoro npoQnlefi npo$eccuoHa,rr,Hofo MareMarllKa u3yqaercg 6olee

yrny6:reuHo, KaK npo$u.nruax yve6na.a Ar{cufi[nrrHa, yqllTblBalort1afl cueqlrSury ocBar{BaeMbIX

npoSeccufi unu crequatrruocreft .

3ro nrrpax<aerc.f, trepe3 coAepxaHpre o6yueHux, KoJII{qecrBo qacoB, BbIAeJIteMbIX Ha Ir3f{eHLIe

or.uetrbHbrx reM rrpofpaMurr, r:ry6raHy r4x ocBoeHl{t cryAeHTaMI4, rlepe3 o6terr,t rl xapaKTep

lpaKTnrrecKr.rx 3aHrrr.rfi, nra4rr BHeayAuTopnofi cauocro.f,TerbHoft pa6orrt cryAeHToB.

O6qne qenu r.r3yrreHrrf, MareM arr4Kl TpaAr4rlrroHHo peanrr3)'Iorcs B qerbrpex HarlpaBreHuqx - o6qee

rrpeAcraBnenue o6 rrAerx rr MeroAax MareMarIrKIr, I{HTeJIJIeKTyanbHoe pa3BIlTHe, oBJIaAeHIre

neo6xoAraubrr\rr{ KoHKperHbrMrr 3HaHr{.sMIr Ir yMeHI4rMIr, BocrII'ITareJIbHoe nosAeficrsue.

Ilpo$unu:arlus qe:refi MareMarr4qecKofo o6pa:oeanut orpax{aerc{ Ha nu6ope [puopl{TeroB B

opraHrr3aur4u yre6uofi AesreJrbHocru o6ylaror{uxcr. [nr rexuuqecKofo, couI4aJIbHo-3KoHoMI'IqecKoro

npotfuneii upo$eccuoHaJrbnofo o6pa:onanua nu6op qe:reft cMeilIaercs B rlparMarllqecKoM

HanpaBJreHrrr{, [peAycMaTprrBaroqeM ycr{neHhe v pacn]LrpeHl4e npI,IKnaAHoIO xapaKTepa II3r{eHI'It

MareMartrKr.r; nper{MyrrlecreeHHofi opr4eHTauLIIr Ha anfopurMl4r{ecKnft crulr uognaeareruHofi

AerreJlbHocru. filt ryManrrrapHoro u ecrecrBeHHoHayr{Horo npo(fuleii npotpeccuoHaJlbHofo

o6pasonanrls 6oree xapaKTepHbrM rBrsercs.ycvlreHzre o6uercynrrypuoft cocraBJrtlorqefi yve6nofi

Ar.rcq[[nr{Hr,r c oprreHTauzefi Ha Br{3yanbno-o6pasHrrft lr .norraqecxufi crvrlwr yue6noft pa6orlr.

tr{:y.reulre MareMarrrKr.r KaK npo(framHofi o6ureo6pa3oBareJlbHofi yre6Hofi 4rEcqunrlrlHrr,

yr{r4rbrBaroqefi cnequ$rrKy ocBarrBaeMblx cryAenraMu npo$eccufi CIIO unu cileIIHaJIbHocrIr CIIO,

o6ecneqfleaercs:
- nu6opou pa3nlrqHblx rIoAXoAoB K BBereHI{Io ocHoBHbrx nouxrnfi;
- SopuupoBaHrleM cr.rcreMbr yue6nrx zagauuit, o6ecne.Iunarcufix sQ(perrunnoe ocyluecrBJleHlle

err6panHux IIeneBbIX ycraHoBoK;
- o6orauleHr4eM crreKrpa crulefi yue6nofi Aetrenbuocrlr 3a cqer cornacoBaHuq c BeAyIrIIrMIr

Aerrenr,HocrnbrMn xapaKTepr4crr{KaMr.r nu6pauuoft upo$eccnu/ cnequalrHocrlr.

flpo$unrnaJr cocraBJr.trrcular orpalKaerca n rpe6ona:nuflx K rloAroroBxe o6yuarolrluxc.f, B rlacrl{:

- o6qefi cr{crervrr,r gHanufi: coAep}KareJrrHble npuMepbl I{crIoJIb3oBaHI4s MareMarI{r{ecKLIX u!.efi. u

MeroAoB n npo$eccnonaltnofi AesrenbHocru;
- yueuufi: pa3n[que B ypoBHe rpe6onaHufi x croNnocrlr rIpI{MeHseMbIX anropllTMoB;
- [paKT[r{ecKoro ucrroJrb3oB a:aufl. npvo6pereunrx guasltit u y'v.euuit'. trnrrrBuryanbHoro yue6noro

orrr,rra B rrocrpoeHr,rrr MareMarurrecKux lto4eneft, BIIIIoJIHeHHI4 I4ccneAoBareJlbcKlrx [poeKToB.

Tarulr o6pa:orvr, peanrr3arlr4s coAeplxanur yue6nofi AlrcqunJrl4Hbl oplreHTupyer Ha npnopl'ITerHylo

ponb npoqeccyaJrbHbrx xapaKTeprrcrnr yie6uofi pa6oru, 3aBlrc.f,ulux or npoSu:rx upoQecclIoHaJlbHoro

o6p*ouutt"r, rroJrfreHr4r orrbrra rrcrroJrb3oBaHll{ MareMuruKu B coAepxareJlbHblx u upo$eccuoHaJlbHo

3Har{r.rMbrx cr{Tyarrr4rx rro cpaBHeHuro c (fopuaJrLHo-ypoBHeBbIMIr pe3ynbrarrrBHblMu

xapaKTepI{crI{KaMIr o6yuenlta.
Co4epxaHue yue6Hoft ArrcqunnuHrr paspa6oraHo B coorBercrBl4l4 c ocHoBHbIMI'I coAepxareJIbHbIMI'I

JrrrHlltMr{ o6yreuux MareMarLIKe :
- a,'rre6pauqecKar Irr4HLrs, BKrroqaroqas crrcreMarlr3allurc cne4enufi o qlrcJlax; I'I3f{eHI4e HoBbIX H

o6o6ueuue paHee u3yrreHHF,rx onepaqufi (no:ne4eHue B crerleHb, Ir3BJIerIeHIre KopHt,

norapu$urapoBaHl4e, clrHyc, Kocr{Hyc, TaHreHc, KoranreHc u o6parHble r Hzlt); Ir3f{eHlre HoBbIX BITA0B

r{r.rcroBbrx nrrparxenufi u $opuy:r; coBeprxeHcrBoBaHrre [paKTL{qecKLIx HaBbIKoB !I Bblr{[c.nurelrnofi

Kynbrypbr, pacurlpeHr{e u coBeprleHcrBoBauue arre6pauqecKoro anilapura, c(fopullponaHnoro B

ocnogHofi rrrKotre, Li ero nprrMeHeHr.re K perlreHl{Io MareMarlrrlecKlrx Ir [pIrKnaAHbIx 3aAaq;
- Teoperr.rKo-$yHxquoHaJrblas. rrzrHLrs, BKnroqarcrlat cucreMarll3allurc u pacuupeuile cne.4euufi o

Synrquax, coBeprxeHcrBoBaHr{e rpa$uuecxux yuennft; 3HaKoMcrBo c ocHoBHbIMIr u[eflMvru

Mero.[aMr.r MareMarrrrrecKoro aHaJwgan o6rene, rro3Bon.f,rolqeM I{ccneAoBarb 3JreMeHTapHbIe SyuKIIuu

u perxarb upocrefinne reoMerprrqecKne, $u:nvecrue LI Apyrfie npI{KnaAHbIe 3a!.arrv;



- IrrlIJLIg. ypaBHeHHLI II HepaBeHCTB, OCHOBaHHaT Ha IIOCTpOeHI{LI 11 r4CCneAOBaHI,I[ MaTeMaTI4[IeCKLIX

MoAeneii, [epeceKarorJ\ascs. c anre6pauqecKoit rr reoperr.rKo-$ynxqllonamnofi rrrlnrrflv,tt v
BKrroqarcuras,pa3Bvrrue r.r coBeprleHcrBoBaHrre rexHrrKr4 ame6pauuecKlrx npeo6pasoyauuit 4lt
perrreHr4r ypanneHrafi, HepaBeHcrB rr crrcrena; SopurlpoBaHue cnoco6socrlr crpol4Tb I{ IrccJleAoBarb

npocreftruue MareMarr{r{ecKr4e Mo.4enrr rrpu perxeHrrrr npr,rKnaAHbrx 3aAaq, 3a4aq I,I3 cMexHbIX I,I
cIIeuuiIJIbHbx Arrcrll,Innr{H ;
- feoMerprrqecKarr rrtrHyrs, BKJrroqaroulas,Har:rflrlabre npeAcraBJIeHI{t o npocrpaHcrBeHHblx (furypax ra
Lr3f{eHrre ux ceoficre, $opuupoBaHrre v pa3Burne rrpocrpaHcrBeHHoro noo6paNenufl, pa3BrTtre

cnoco6oe reoMerpuqecKrrx uslrepeirufi, Koop.4r{HarHoro r,r BeKTopHoro MeroAoB Anf, pelrreHl{t

MareMarlrqecKr.lx a [pI{KJIaAHbIX 3aAarl;
- croxacrrrr{ecKarr Irrrqqrs., ocHoBaHHaq Ha pa3Br.rrrrn rou6unaropHbrx f ir,tenufi, [peAcraBnenufi o
BeporTHocTHo-cTaTr{cTHr{ecKux 3aKoHoMepHocT.flx oKpyxalouero MHpa.

PagAe:mr (reltlr), BKJrrorreHHbre B coAeplrauue y.re6uofi AucIILrnJIIrHbI, sBrtrorcq o6qurt{.4nt Bcex

npoSllleit uporfeccuoHaJrbHoro o6pa:onauufl.unpn ecex o6reNaax yre6noro BpeMeHLI He3aBLIcI{Mo or
Toro, qBJrrercfl. rru yue6uax ArrcqrznJruHa <Marelraruxa> 6a:oeoi'tunu upo$nmuoft.

B reMaru.recKoM rrJraHe npofpaMMr,r yve6Hsrfi Marepuan rrpeAcraBneu n Soprvre qepeA)'Iorqerocq

pa3BeprbrBaH[s ocHoBHbrx coAep)KareJrbHbrx ttuuuit (anre6pauuecK€r.rr, Teoperr{Ko-SyurIluon aJrbHas,
ypanneHufi rr HepaBeHcrB, feoMerpr.rqecKair, croxacrlrqecxar), qro rro3BoJlser ru6xo ucrloJlb3oBarb I4x
paclonox(eHne v B3arrMocB{3b, cocraBJrrtrs pa6ouufi raneu4apuufi nrau, [o-pa3HoMy qepeAyt

yue6urre reMbr (uanu yve6nurca) , yrrurbrBas, upo$unr npoSeccuoHaJllHoro o6pasonanux, cneqlt$alcy
ocBarrBaeMofi npofreccuu CIIO unu cnequalrbHocrr.r CIIO, rny6uuy u3yqeHat Marepirana, ypoBeHb

noAforoBKr{ cryIeHToB rlo MareMarl{Ke.
I4:yueuue o6rqeo6pa:oBareJrr,Hofi yre6nofi Aprcur{nJllrHu <Marerr.tarlrKa) 3aBeplxaerct

rroABeAeHpreM r{ToroB e $oplre gK3aMeHa B paMKax rrpoMe}r(yroqHofi amecrallrlu cryAeHToB B npoqecce

ocBoeHufi ocronuofi OfIOn CIIO c ronyqeHrreM cpeAHero o6rqero o6pa:onauux (|I|IKPC, illICC3).

MECTO TTqEEHOI4 trKICIIUIIJII,IHbI B YqEEHOM TIJIAHE

Yqe6sas ArrcqunJrr.rHa <Mareuarlma: a:rre6pav Haqura MareMarur{ecKoro ananv3a; reoMerpus)

flBJrrercr yue6utrrr,r rpeAMeroM o6sgarenrnofi npe4lreurofi o6racrn <MareMarLIKa u nuSopltaruxa>

OfOC cperHero o6qero o6pa:onanur.
B npo$eccrronaJrbHbrx o6pa^aonareJrbHbrx opraHrr3arlkrflx, peaJrLr3yloulix o6pa:onarenbHylo

rporpaMMy cpeAHero o6ruero o6pa:onaurrr B rpeAeJlax ocBoeHus OIIOI CIIO na 6a:e ocHoeHoro

o6rqero o6pa:onanux,yue6:natArrcqr{[nrrHa <Marerr,raurKa)) Ir3yqaerc.f, B o6rqeo6pa:oBareJrbHoM

urrKne yre6uoro rrJraHa O|IO[ CIIO na 6ase ocHossoro o6rqero o6pa:onannfl c ilonyrleHueM cpeAHefo

o6qero o6pasonauus 09.01.03<Macrep no o6pa6orKe qrrcrronofi uH(popMaulrl4)).

B yue6uorr,r rrJraHe 09.01.03(Macrep uo o6pa6orKe rrrrcJroBofi uu$opuaquu> yue6Has ructIurIJIIrHa
<MareuaruKa)) BXoAr{T B cocraB o6uux o6ueo6pa3oBareJlbHblx yre6uux ALIcqIrlnI4H, Sopuupyeuttx
uz olszareJrbHbrx npeAMerHbrx o6racreft @fOC cpeAHero o6qero o6pasonaHr4s., AIrfl npo$eccafi CIIO

r{Jrrr cileuuiuurocreit CIIO coornercrByroilIero npo$unx npoSeccuoHarrbHofo o6pasonanua.



P E 3 YIb TATbI O C B O E HVIfl , YITEE H O I{ AIT C U I/IIIJIII HbI

OcsoeHue coAepxanr.rx yue6Hofi ArzcqurrJrr4nsr <Marenaaruxa> o6ecneqr.rBaer.4ocrrrxeHlre
cTyAeHTirMLr cne.4yroqvx p %yJxb nurmo 6 :
naqHocmHbm:

o c0opMl.IpoBaHHocrb npelcraereHuft o MareMarHKe KaK ynr4BepcanbHoM q3brKe HayKr,r,
cpeAcrBe MorennpoBaHr,rr.sBreHr.rft lr npoqeccon, o6 rrAe.f,x H MeroAax MareMarrrKl4;

. IIOHITMAHT4E 3HAIIIjMOCTI4 MATCMATI,IKU ENfl, HAYqHO-TCXHI4qCCKOIO NPOIPCCCA,

c$opuupoeaHHocrb orHorrreHr4s K MareMarlrKe KaK K rracrr,r o6rqeuelone.{ecxofi Kynbrypbr
qepe3 3HaKoMcrBo c rrcropr4efi,paznutur MareMarr.IKr.r, gBoJrroquefi lrareuarr,rqecKux u3.efi;

. pa3BI4TIre JIorl4qecKoro MbrrrrJreHrar, rrpocrpaHcrBeHHoro noo6paxeHrrr, anfopuTMr{qecxofi
Kynbrypbr, Kpr4Tr.rr{Hocrrr MbrrrrJrenilfl. Ha ypoBHe, Heo6xoAlrlroM .{nr 6yayruefi
npo$eccuona:rssofi AerrenbHocrL\ p'rs. rpoAolrrtceHrax o6pa-aona:eLrs.vt cauoo6pa:oBaHus.;

. oBJIa.4eHLIe MareMarl4qecKr4Mr4 3HaHHtMukr w,eHrrfli.rur, ueo6xoAIrMbIMIr n nonce4uenuofi
)r{II3Hrr, AnS OCBOeHI{' CMeiI{HbIX eCTeCTBeHHOHayT{HbrX ArICqrIlnIIH II ALICqUIIIIH

npocpecczoHilJrbHoro urrKJra, An-s nonyqeHur o6pasoBaHu.f, n o6;racrgx, ue rpe6yrorqux
yuy6.rreunoii uareuaruqecxofi rroAroroBKLr ;

. roroBHocrb I4 cnoco6Hocrr r o6pa:oBaHr{ro, B ToM qncJre calroo6paroBanrrrro, Ha nporffKeur.ru
ecefi xzgHu; co3HarenbHoe orHorleHrre K HenpepbrBHorr,ry o6pa:oBaHrrro KaK ycJroBrrro
ycueruuoft npo$eccnonalruofi u o6ruecreessofi .4errenbHocrrr;

. roroBHocrb 14 cnoco6nocrb K caMocro.rrremHofi, TBopqecKoft u orsercreeuHoit Ae.srerbHocrr4;

o foroBHocrb K KoJUreKTr.{Buofi pa60re, corpyAHrrqecrBy co cBepcrHVKaMH n o6paaonaremuofi,
o6uecrseHHo rroJre3Hoft, yue6no-uccJreAoBareJrrcxofi, npoexrnofi u lpyrr.rx Bvplax

AerTenbHocTr4;

. orHorrreHrre K npo$eccrzoua;nuofi AesrerbHocru KaK Bo3MoxHocrv llracrrrs. B perxeHrrrr
Jrrrr{Hbx, o6urecrneuHbrx, rocy.uapcrBeHHbrx, o6ureuauuoHarTbHbx npo6nent;

nemunpednentHbtx:
r yMeHHe caMocTorTeJrbHo orrpeAenrTb uenu AerTenbHocTpr L\ cocTaBJUrTb rrJraHbr AerTenbHocTr4;
caMocTo-sTenbHo ocyuecTBJr.rrTb, KoHTponupoBaTb rr KoppeKTr{poBaTb Ae.f,TenbHocTb; rrcnonb3oBaTb Bce
Bo3Mor{Hbre pecypcbr An.s.{ocrrrxeHr{r rocraBJreHHbrx qerefi r4 peanpr3arlr4r.r uIaHoB AetreJlbHocrl{;
nrr6uparr ycilerxHbre crp arerr,rn B pa3nnr{Hbrx crrry arr4flx;

r yMeHHe rrpoAyKTr{Bso o6ulamcflrrB3auuoAeficrsoearb B npoqecce coBMecrHofi AerreJrbHocrrr,
yr{HTbrBarb [o3rdrlrru Apyrrdx fracrHrzKoB AesrerbHocru, e(f$eKTrrBHo pa3perxarb nouQruxrrr;
r BJra.4eHr,re HaBbrKaMrr rro3HaBarerluofi, yve6no-nccneAoBarenrcxoft u rrpoeKTHofi 4exrelruocrr'r,
HaBbrKaMr{ pa3perrreHr4x npo6leu; cnoco6Hocrb 14 roroBHocrb K caMocrorrenbHoMy rror{cry Mero,{oB
peIxeHLI{ npaKTr,rqecKr{x 3aAar{, frpvMeHeHr,rrc pa3nurrHbrx MeToAoB no3HaHr{.f,;
I roroBHocrb r,r crroco6nocrr K caMocro.f,remnofi uu$opuaqr4oHHo-Iro3HaBareJlr,Hofi 4ememHocrlr,
BKrroqaq yMeHlie oprreHTrrpoBarbc.fl B pa3nflr{Hblx r4croqHr.rxax unQopMar\r4tr, KpururrecKr,r oueHrrBarb rr
rlHTeprrperr{poBarb uu(fopuaqrrro, rroJrf{aeMyro H3 pa3nur{Hbrx ucror{HrrKoB;

r BJTaAeHLIe S3brKOBbrMr4 CpeACTBaMT{ - yMeHr{e .rrcHo, JrofLIr{Ho r.r Tor{Ho rr3JrafaTb cBoro Tor{Ky 3peHlj'g,
ncrronb3oBaTb aAeKBaTHbre r3brKoBbre cpeAcTBa;
r BJrareHrre HaBbrKaMrr rro3HaBare:msofi pelprexcun KaK oco3HaHrrr coBeprlaeMbrx.4eficrnuft u
Mbrcrrr{TeJrbHbrx rrpoqeccoB, rrx pe3ynr,TaroB r4 ocHoBauufi,rpannu cBoero 3Hanlas.I{ He3HaHI{t, HoBbIX
rro3HaBaTeJrbHr,rx 3aAaq rr cpeAcTB rrx AocTr{xeHufl;



O C{POPMAPOBAHHOCTI, IIPEACTABNEHI.Ifi O MATEMATI,IKC KAK .c.LAATVI

MATCMATHKI,I B COBPCMEHHOft IIIIBI{NII3AIIITI{, O CTOCO6AX ONTTCAU],,Ifl HA
peanbHofo Mr4pa;

I qeneycTpeMJreHHOCTb B froHcKax H frpvr:ts^flTurr
pa3BnTOCTr, npocTpaHcTBeuHbrx rrpe.4cTaBn euuft;
Mrrpa;
npednemnox:

p enreuufi , co o 6p a:ureJrbHocrb rr vtHTyur\prx,
cuoco6nocrb BocnprrHrrMarb Kpacory rr rapMoHrrro

nauponoft Kynbrypbr u o Mecre
MaTeMaTI{r{ecKoM .f,3bIKe .f,n.lteuufi

KI TIX

' cQoplvl[poBaHHocrb [peAcran.lrenufi o MareMarr{KetrecKr.rx rroH{Tu.trx KaK o Ba}r(Hefiuprx
MaTeMaTUrIeCKr.rx MoAeJI.gX, Ilo3Bontrctur4x olllrcblBaTb r.I v3yrlaTb pa3Hble IIpOUeccbI LI flBneil]ag;
TIoHITMaHI{e BO3MO}ItHocrlr aKcL{OMarur{ecKofo nocrpoeHrl,f, MareMarlrr{ecKllx reOprafi;
' Bra.{eHI'Ie MeTOIaMI'I IOKa3areJIbcrB rr anfopprrMoB perxeHr.rr, yMeHr.re rrx nprrMeHflTb,
npoBoAr4Tb roKa3arenbHbre paccyi(AeHr4.f, B xOAe perxeHr.rs 3allaq.;
' BraAeHr{e craHIaprHbIMI4 Upilelrarrarz pemeHu.f, parlrroHirnbHr,rx u upparluoHanbHbrx,
noKa3aTeJlbHbx, cTefIeHHbIX, Tpl'IroHoMerpuqecKux ypanneriufi Ir HepaBeHcTB, Ilx c1acTeM;
HC[IOJIb3OBaHIZe fOTOBbIX KOMIIbIOTepHbTx nporpaMM, B TOM rrr4cne Ans novcKa nyrr.r perreHru t4
unnrocrpauu[ perreHrrr ypaBHeHr{fi n uepaneucrn;

' c0opMlrpoBaHHocrb rlpeAcrasreHafi o6 ocnosHux roH-rrrusx MareMaruqecKoro a*aJrv*a

Ant onrrcaHvrs. u auanv3a peanbHbrx

crerreHr4 u3 rrvcna u I4x csoficrea. creneHrr c parl[oHaJrbHbMrr
4efi crnurelbHbrMlr rroKa3areJrrwru. Cs oiicmn o cmeneHu c

cnofi creax, BnaAeHHe yMeHrreM xapaKTepr43oBarb
o noBeAeHr4e$yuxqufi,r{crroJrb3oBaHrrenonrreHHr,rxsuauufi
:anncuuocreft;

' BJIa,4eHI4e OCHOBHbIMIT fIOHtrIr{MIr o nJrocKr{x u [pocrpaHcrBeHHbrx reoMerpuqecKrrx $lrrypax,I4x ocHoBHbrx cnoficrnax; c4opur'rponaHHocrb yMeHrlr pacno3HaBarb Ha qeprexax, MoAensx r4 B
peanbHoM Mr.pe reoMerpuqecKue Suryprr; ilpr4MeHeHrre n3yr{eHHbrx ceoficrs reoMerp[trecKr.rx Suryp u
Qopuy.n rnr pelrreHl,s reoMerparlecKlrx 3aAarr u 3a1artc [paKrr.rqecK'M coAep)KaHrleM;
' c0opMrrpoBaHHocrb npercrasreH[fi o npoqeccax rz sBreHusx, nMeroruux BeposrHocrnsrfi
xapaKTep' o cTaTrIcTIrrIecKHX 3aKoHoMepHocT{x B peanbHoM Mlrpe, o6 ocnonsbrx rroHrTr.rrx
sneMeHTapnofi reopua Bepo{rHocrefi; yueunfi uaxo4urb rr orleHr{Barb Bepo{THocrrz HacrynneHrrt
co6rrrufi n upocrefiuux [paKTur{ecKlrx curyarJr4flxl4 ocHoBubre xapaKTep vcrlrKuclyrafrHrx BerrdrraH;

Bna.4eHI'Ie HaBbIKaMI'I UCrIOJrb3OBaHr,rr roroBbrx KoMrrbrorepHbrx rrpofpaMM rrp[ perxeHprv 3a/ia!^,

C OAE P}ITAHUE )rqE EH O trT TI/:CTI I4IIJII,IHbI

Bnegeuue
Mareuaruxa B HayKe, TexHLIKe, 3KoHoMLIKe, uu$opntaulroHHblx TexHoJrofl4tx rI npaKTu.Iecxofr
AetrenbHocDr. I{elu H 3a\aqv r4sYleHLrfl MareMarrrKLr npu ocBoeHr.ru npo$eccafi CIIO u
creqr{aJrbHocrefi CIIO.

AJIfEEPA
PagsHrne [oHqrfiq o qllclrle
I-{elue II palluoHanbHble qucra. .{eiicreureJlbHbre r{rzcna. Ilpu1nucrceHHbte Bbrltucr,teHu,fl. Koannerccuute
qucra.

Koplllr, crerreurr rr,rorapn{trlr
Kopnu rr crerreHr4. KopHu narypa,rrnofi
IloKa3areJr.f,Mr{, ux cnoftcrna. Creneuu c
d e il c meumenb Hbtxt n 0K a3 am e r eM.
Jlorapu0nr. Jlorapu0rrl rrt4cJla. ocnoeHoe norapu$uuqecKoe roxAecrBo. .{ecarnvn6re rr HarypaJrbHbre
noraptlSlGr. flpanula Aeiicrezfr c norapr.r0nralra. flepexo.4 K HoBoMy ocHoBaHaro.



llpeo6pasoBaHI.Ie zutre6pauuecKr,rx BbrpaxeHufi. llpeo6pasoBaHrre pa{uoHnnbHbrx, r4ppaurzoHaJrbHbrx
cren euHbrx, rloKuBareJrbHbrx a lo rapra$Mr4r{ecKlrx nrrp axeuufi .

flp anrn.recKrre 3 aHfl Trrrr :
ApufilreruqecKl{e 4eficreux HaA r{I4cnaMH, Haxo}KAenrae npu6llrxeHHbrx gHa.{euufi BeJrrrqr.{H rr

rrorpellrHocrefi err.rucleunii (a6conroruofi u ouiocurenruofi), cpaBHeHr{e qrrcJroBbrx nupaxrenufi.
Brr.IucreHl4e I4 cpaBHeHrre KopHeii. BuuolHeHue pacqeroB c paAr{KaJraMr.r.
Peuresue uppaIIHoHanbHbIX ypanHeuzii. Haxox4eHr{e 3HaqeHufi crenenefi c parlrroHirnbHbrMrr

IloKa3areJltuu. CpanneHl4e crerreuefi. llpeo6pa3oBanr{s Bbrpax{eHr.rfi, cogepxarrlux crerrenu. PeureHue
IIo Ka3areJrbHbrx yp aBH uoufr .

Peuresae [puKnaAubrx 3a4a.u.
HaxoN4eHlde 3HarleHltfi norapu$Ma rro ilpor.r3BonbHoMy ocHoBaHriro. llepexog or oAHoro

ocHoBaHI4t K ApytoMy. BrrqucneHlle u cpaBHeHrre Jrorapu$uon. Jlorapu(fuupoBaHr.re r
rroreHrlr4po BaHue nrrpaxeHufi .

flpu6nzNeHHbre Bbrrrrrc JreHr{{ rr perreHr4s [p[KnaAHbrx 3a.qaq.
Penreuue norapli$nanqecKnx ypanneHufi .

O CHOBbI TPI4TOHOMETPI4I4
OcuosHr,re ttoHqruq
Paruavle^as, Mepa yrna. BpaqaremHoe ABr{)Kenne. Cuuyc, KocrrHyc, TaHreHc rr KoraHfeHc qrrcna.

Ocnonunre rprrrouoMerpuqecKue rolr(AecrBa.
@oplrynrr [pLIBeAeHLrr. @opuynbr cJroxeHr.{x. @opuynbr yABoeHr.rx @opnynw no]tozuHHozo yzna.
Ilpeo6pa:oBaH[q npocreiiurux rprrroHoMerpuqecKrrx Bbrpa]ftenuii.
flpeo6pa:oBaHI4e cyMMbI TpllroHoMerputrecKux $yuxqnit B nporr3BeAeHLre yr ilpor.r3BeAeHtrfl.B cyMMy.
Butpacrceuue mpuzoHoMempuqecKux Qyurctluit qep% maHzeHc nonoruHHozo apzyMeHma.
TpurououerpuqecK[e ypaBHeH vfl rr, H ep a6 e HcmB a.
flpocrefiuu4e rplrroHoMerpnqecKlre ypaBHeHux. Ilpocmeiiurue mpuzoHoMempuqecKue HepqseHcmsa.
O6parurre rprrroHoMerpr4trecKue QyHxqun. ApxczHyc, apKKocr4Hyc, apKTaHreHc.
Ilparcrn.recKue 3aHqrufl :

PaAuaunrrfi MeroA r.r3MepeHr.r{ yfnoB BpatueHr{-{ rr cB.f,3b c rpaAycHoft lrepofi.
OcuoenrIe rpl{roHoMerp[qecKue roxrecrBa, Soplrynrr cJroxeHrrr, yABoeur.rr, npeo6pasoBaHrre

cyMMbI TpIrroHoMerp[qecKux (fyHrcrlufi B nporr3BeAeHrre, upeo6pa:oBaHLre [pou3BereHr.rs
rpuroHoMerpuqecKux $ynxqufi B cyMMy llpocrefirurre rpufoHoMerprqecKr.re ypaBneHr4{ rr
HepaBeHcrBa.

O6parHue rpr{roHoMerpuqecKr.re (fyurquu: apKcuHyc, apKKocr4Hyc, apKTaHreHc.

oyHKul{rt, rtx cB ofr CTBA rr f PA<DI4KI{
(Dyuxquu. O6nacm olpe.4eneHr.rr rr MHoxecrBo snaueHuft; rpaQrarc QyHxquu, nocrpoeHr4e

rpa$ uron Q yurqnii, 3 aAaHHbrx pa3,rr[r{HbrMu cnoco 6alu.r.
Cnol:icrea Qyunquu: MoHoroHHocrb, qerHocrb, HerrerHocrb, orpaur{r{eHHocrb, nepuoAuqHocrb.

flpouexyrKlz Bo3pacraHtrrvty6stnauux, nau6onrruee r.r Har4MeHbruee 3HaqeHvrs., TorrKr.r 3KcrpeMyMa.
fpa(fu.recra;I LlHTeplperarlrr"f,. flpnuepu $yurqraoua-nbHbx 3aBr{cnMocrefi n peanbHbrx [poueccax r4
.tBJIeHIrtx. ApuQueruqecKue orepaur4r4 na4 (fyuKrlprflMrr. CroNHas (fynrqux (xolruornqux).Ifounmue
o HenpepbtcHocmu $yu xtluu.

O6parur,re {yunquu. O6nacmu onpedeneuun u o6nacmu sua,teuuil o6pamuoil (tyuxtluu. fpaQurc
o6pamuou Qyuxtluu.

Creneunue, rloKa3areJr[,Hbre, ,rorapuQnruqecKrre rr rprrroHoNrerp[qecKue $yunqun.
O6paruue rpuroHoMerp[qecKre Syuxquu.

Onpe4enenur $yurquft, ux ceoficrBav rpaQuxu.
flpeo6pa:oBa:uLrs. rpaSurcon. flapa,r:remHrrfi uepeHoc, cr{MMerpru oruocr.rreJrbHo ocefi xoop.uuHar rt

cIrNIMeTpIrt OTHOCLITeJILHO HaqarTa KOOp.4rrHaT, CrrMMeTprrr OTHOCr.rTenbHO rrprMOit y : x, paoTrx{e[Lre u

cxarr4e BAonb oceft xoop.4krmar.
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flpanurvecKue 3aHqrrrq :
flpuueprr 3aBlrcllMocrefi rr,rex4y nepeMeuHbrMr4 B peanbHbrx npoqeccax r43 cMexHbrx ArrcqunnrrH.

Onpe4eleuue $yurqrzfi. flocrpoeHlle z r{reHr.re rpa$uxon Oylrxqufi. I4ccre4onauue (fynxquu.
Ceoftcrea nunefiuofi, KBaAparutlHofi, rycouno-nunefinofi u apo6uo - rulnefinofi $ynrqlrfi.
Henpeptinuble H rlepuoruqecKae Synxquu. Ceoficrsa u rpaSuxrz ctrryca, Kocr4Hyca, TaHreHca rr
KoraHfeHca. O6paruue Qynxqnll u ux rpa$nr<u. O6parubre rpr{foHoMerpr4r{ecrue $ynxqr.rra.
flpeo6pasoBanLrs. rpa$nrca $ynxqur.r. fapnounuecxue rore6aHvs,. flpnxla4ulre 3a1arrv.

floxasarerbHble, norapn$rruqecKrre , Tpr4roHoMerpuqecKue ypaBHeHu s. u HepaleHcmna.

HAqAJIA MATEMATIIIIECKOTO AHAJIII3A
flocreAoeareJrlgocrrr. Cnoco6sr ga/la:c^lrs. u ceoficrsa qurcJroBr,rx [ocne.[oBarelrnocrefi. Ilounmue

o npedene nocnedoeamenbHocmu. CyttqecmaoraHue npedena MoHomoHHoit ozpauuueuuou
nocnedoe amerbHocmu. CynrlruponaHr.re rocJreAoBarenbHocrefi. Eecxonequo y6trnarorqa-r
feoMeTpr.rqecKa.fl npofpeccufl rr ee cyMMa.

flporr:nognaq. lloHsrlre o npoLI3BoAHofi $ynxquu, ed reonrerpnuecrufi u $u:u.recrr.rft crrarrcn.
YpaaHeHne KacareJlbHoit x rpa(fzxy $yHrquu. flpozsno4Hbre cyMMbr, pa3Hocrn, npoa3Bereavrs.,
r{acrHoro. flpou:eo4nble ocHoBHbIX sJIeMeHTapHbrx Syuxqufi. flpnlreueuue [porr3Bo.Unofi r
rccne.4oBanuro fryurcqnfi u nocrpoeHlrlo rpaSuxon. Ilpouseoduute o1pamuo{t Qyuxquu u Kowno3utluu
$ymt1utr.

flpulreprr ucrloJlb3oBaHLrArtpotrgnornofi An.f, Haxox(AeHufl Har{nf{uero perxeHr{r B rrpr.rKnarHbrx
3aAarrax. Bropal [poLI3BoAHan, eE feoMerpr]qecxufi u $u:uvecrr.rfi clmrcn. HaxoN4eurre cKopocru Ans.
npoqecca, 3aAaHHoro Sopl,aylofi u rpa$nrou.

Ilepnoo6pa3Haq Ir lrHTerpa.n. llpulreneHrre o[peAeJreHHoro r4HTerpana AJlf, HaxoxAeurr.f, rrnoqaArr
Kpl4BonlrHeftnofi rpanequu. (Dopuyra Hrrorona-JIefi6Huqa. flpuuepbr nprrMeHeHrrr raHrerpana B
(frasuxe u reoMerprru.

flpaxrlruecKue 3aHqrrrfl :
Vncrosat [ocneAoBareJlbHocrb, cnoco6sr ee 3a$aqrrs' BbITII{cJreHrIg rrJIeHoB nocneAoBareJlbHocrl{.

flpe4el rocneAoBareJrbHocrlr. Becxosequo y6rmaroqas feoMerpr{qecKar nporpeccur.
flpousno4n as., Mexanlrqecxuit r.r reoMerprrqecxufi cMbrcJr npou:eo4nofi .
Ypanueune KacareJlbHofi e o6rieN{ Br{Ae. flpaeura u $oplrynu an$QepenuupoBaHirs, ra6nuqa

rIpoIr3BoAHbx oJIeMeHTapHbIX QyHxrluft. I4ccre4onanne $yHrqrzr4 c rroMolubro nporr3BoAnofi.
HaxoN4euue s.au6omtlero, HalrMeHbrrrero 3Haqeurrs r.i oKcrpeMirJrbHbrx gna.{eHufi $yur<qulr.

I,Inrerpa-la u nepnoo6pa3nas.. Teoperra Hrrcrona-Jlefi6sllua. flpnnrenenue rrHrerpana K
Bbrrrrr cJreHrto Q il:uuecKrrx B eJrrrquH n n:ro rqa4efi .

YPABHEHIIfl II HEPABEHCTBA
Ypanueuufl rr clrcreNrbl ypaBHeHnii. Paquou€trbHbre, r4pparllroHanbHble, rroKa3areJlbHbre rr

TprrfoHoMeTpr.rqecKue ypaBHeHVr H cr{cTeMbr.
PasHoc[mHocrb ypanireunfi, HepaBeucrB, crrcreM.
OcHoeHrre [pIreMbI Lix peilreHlrr (pa:noNeHrre Ha MHoxrrreJrr4, BBeAeHrre HoBbrx Her43BecrHbrx,

rroAcraHoBxa, rpa$uuecxufi lrero4).
Hepaneucrna. PaqltoHulrlbHble, I{pparl}roHanbHbre, rroKa3areJlbHbre H mpuzoHoMempuqecKue

HepaBeHcrBa. OcnosHHe rrprreMbr rax perueHrls.
I{cuo,rr:osauue csolicrB rr rpaQurcon {ynrcqnfi fiprr pe[reHrrrr ypaBHenuii u HepaBeHcrn. Mero4
I{HrepBanon. I4so6poreHlle Ha KoopAr{Harsofi nrocrocrr{ MHorrecrBa perueHrafi ypanneHrafi u
HepaBeHcTB c AByMr nepeMeHHbrMu U UX CrrCTeM.

flpur,ragHble 3aAaqrr. flpltneHeHne MareMarr.rqecKax MeroAoB Anr perxeHrrfl coAep)KaretrbHbrx
3aAaq I{3 pa3nlrqHsrx o6nacrefi uayru I{ rlpaKTrrKr4. Irlnrepnperar\Hs. pe3ynbrara, yqer peirnbHbrx
orpanuueuuii.

i lpaxruvecKue 3aHqrus:
Kopuz ypanneHuii. Panuocu:rbHocrb ypannenufi. llpeo6pa:oBaHr.{e ypanuenufi.
OcHoeHrre npueMbr perxeHr{r ypanHeuufi. Peruenue crrcreM ypaeneHufi.
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I4cuo.nr:oeanue cnoficre u rpa(furon 1pyHrqufi, p.l,ts pelxeHl4f, ypaBHeHufr rI HepaBeHcrB.

KOMEI4HATOPI4KA, CTATI4CTIIKA VI TF;OPVIfl, BEPOqTHOCTEIZ
Srelrenrrr rconr6nnaroprlKtr
OcHosHHe rroHrrr{r xou6uHaropr{Krr. 3ala,rn Ha [oAcr{er rl,rrcra pa3MexleHlrfi, nepecraHoBoK,

co.{eraHufi. Peuesue 3alLaq ua nepe6op BaprraHToB. (Dopuyna 6unolta Hrrorona. Csoficrea

6uHorr,rznamnrx rosSSzqueuron. Tpeyronrnur llacKa,rs.

3,relrenrsl Teoplrlr Bep oqrHo cret"I

Co6trrr.re, BeposrHocrr co6rrrus, cJroxeHr4e I4 yMHoxeHue BeposrHocrefi. Ilounmue o

He3q7ucu.rytocmu co6utmuil. fiucrcpemHatt cnyuailuaa BerLtqLtHe, s(tKoH ee pacnpedereHufl. Vucnoearc

xapaKmepucmuKu ducrcpemuo{t cnyvailuoil eenuquuut. Ilounmue o 3aKoHe 6onawux ttucett.

3renrenru NrareMaruqecnoii crarrlcrrrKrr

flpegcranleHrre AaHHbrx (ra6:ruqu, ArrarpaMMtr, rpaQuxn), zeuepanuHafl coloKynHocmb, eut6oprca,

cp e d u e e apufuu e muq e cKo e, u e duau a. II o unmue o s ad aq ax M ame.r4amuq e c xo it c mamu c muKu.

Peuteuue npzKntuqecxux SAdaq C npuveHeHueil GepozmHocmHblx Memoooc.

flparrnuecKue 3aHsruq:
klcropux pa3BrTrrfl. rolr6unaroprrKrr, Teoprru BepotrHocreit u cranucrlrKu Ir Irx ponb B pa3rurlHblx

c$epax r{eroBeqecKofi Nu:ue4eflTeJrbHocru. Ilpannra r<olt6nnaroprrKu. Peuenue rou6t'IsaropHbrx

3aAaq. Pa:ueulenuq, coqeraHr{r u nepecraHoBKll. Buuou Htrorosa rr rpeyronbuur flacxa,rs'

flpzxla4urre 3a4aqu.
Kracc[.recKoe olpeAeJreHrre Bepo.rrrHocru, cnofictBa BepoflTHocteii, TeopeMa o cyMMe

Beposrgocreft. BH.rucreHue Beposrnocrefi. llpuxla4uue 3a[aqr4. flpe4craeleHue qncroBblx ,4aHHbIX.

flpurra4uue 3aAaqu.

fEOMETPI4'I
flpnnrue u rlJrocKocrrr B rlpocrpaHcrBe
Bgauunoe pacnono)Keur,re ABlx rp-sMbrx B npocrpaHcree. llapalJreJlbHocrb upruofi u IIJIocKocrI{'

flapa,uelrHocrb rrJrocKocrefi. flepnen4r{Kyn{pHocm upxtrtofi u IIJIocKocru. flepnen4rlKyntp u

HaKroHHaq. Vron MexAy npxrraofi 14 rrnocKocrlro. [nyrpaHuufi yrol. Vro:r uexAy nJIocKocr{MI'I.

llepnen4uxyntpHocrb AByx rlnocKocrefi .

feollerpu.recKrre npeo6pasoBannfl. npocrpaucrBa: [apan:reruHrtit nepeuoc, cuMMerpus

OTHOCI4TCJIbHO TIJIOCKOCTPI.

flapa,uelrHoe rpoeKrprpoBaHr.re. Ilnouladu opmozoHaruuoil npoerc4uu. VIzo6paxeHLIe

rrpocrpaHcrBeHHbrx SuryP.
MuororpaHHrrKlr
Bepnrr.rntr, pe6pa, fpaHrr MHororpaHHrrKa. Pasaepmxa. MuozozpaHHbre yznbt. Burnyrcaute

.ltHozozpaHuuxu. Te op eua Simep a.
flpu:ua. flpxlrar u HctKqoHHatr rprr3Ma. flpanumua.a nplr3Ma. flapzuuelenuneA.

flupanru4a. flpaeulrn afl nvrp av.:aAa. Yc eqenHarr rlrpaMr.r4a. Terp aeap.

Cuuuerpuu e xy6e, B napaJIJIenelLIrIeAe, B rIpI'I3Me I'{ nnpaMlrAe.

CeqeHIas xy6a, npuaMbl I4 nvpaMlrAbl.

Kv6.

flpe4crauegrre o ilpaBr4JrbHbrx NrHororpaHHrrKax (rerpaegp, xy6, oxrasAp, AoAeKaeAP H urocas4p).

Te,ra u rroBepxHocru BparrleHuq
IJunuu4p r{ KoHyc. Yceqesusrfi rconyc. Ocnonanple, Bblcora, 6oKoeas floBepxHocrr, o6pa:yroIqa.a,

pa3BepTra. OCeerre CeqeHI4s H CeqeHHt napaJlnenbHble OCHoBaHI{IO.

UIap u c$epa, ux cer{eHus. KacarelrHa{ nnocKocrr r c(fepe.

I{:uepenufl B reoMerpl{u
O6reu 14 ero Ir3MepeHI4e. I'Inrerpalrnax $opuy;ia o6r,elra.
(Dopuynsr o6seua ry6a,nprMoyfonbHoro napannenerrlrleAa, [pIr3MbI, uunlrHApa. (Dopuylu

o6rerua rurpaMr4Aa r4 KoHyca. (Dopnry:nr [norqaAlr rloBepxHocrefi qunznilpa:a KoHyca. Ooprrly:rlt

o6seN{a xtapav rnoqaAlr c$ePrr.

floao6ue rel. Oruoureur4s nroruagefi uonepxuocrefi u o6relaoe noAo6Hux rel.
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KoopAunarr,r rr BeKTopbr
flpxuoyro.nrnax (4exaproea) cl4creMa Koop.4rrHar B rrpocrpaHcrne. @opuyna paccroqHu{ Mex{Ay

IByMq rorrKaMr{. Ypanueuux c$epu, nr,rocKocmu u npnuoit.
Bexroprr. Mo4ym BeKTopa. PaeeHcrso BeKTopoB. CroNenne BeKTopoB. YusoNesrae BeKTopa Ha

r{Iacro. PasroxeHlae BeKTopa rlo HarrpaBJreHrrrM. Yrol ueNAy AByMr BeKTopaMrl. llpoerqur BeKTopa Ha
ocr. Koop.4rrHarbr BeKTopa. CralxpHoe nporr3BeAeHr.re BeKTopoB.

Zcno:rrsoeaHl4e KoopAtrlua'I n BeKTopoB npr4 perxeHr.rr.r MareMarr4qecKr4x rr npr.rKnarHbrx 3aAaq.
flpaxruuecKue 3aHqrrrs :
llpu:naru B3aHMHoro paclonox(eHu{ [pqMbrx. Vror Me]KAy np{MbrMr4. Bgauuuoe pacnonoxeHrre

npsMbIX Il rlJlocKocrefi. llepneHAl4Kyntp 14 HaKJroHHar K rrnocKocrn. Yrol Mexly npxuofi u
IIJIocKocrbIo. Teopenarr o B3aL{MHoM pacnono)r(eHr.r[ upnrofi rz nJrocKocrll. Teopeua o rpex
neprreHArlKyn.f,pax.

flpusuaxn u csoficrea [apannenbHbrx r.{ nepireHArrKynrpHbrx nnocxocrefi .
PaccrosHile or rotIKIr .{o [nocKocrr{, or nprlrofi Ao nnocKocrr4, pacc"roflHue MexAy rrJrocrocr.rrMrr,

Me)Kry cKpeilIr{BaloqllMrr rlptMblMlr, MeiKAy rrporr3BonbHbrMrr $urypauu B npocrpaHcrBe.
flapa,uenrHoe [poeKTrrpoBaHrre r.r ero csoitctya. Teopeua o nnotqadu opmozoHanuuoit npoeKlpu

i.tH o zoyzonbHuKa. Bgauuuoe pacronoxeHr.re [pocrpaHcrBeHHbrx $nryp.
Pasru'{urte BITAII MHorofpaHHI,IKoB. I4xuzo6paxeHrr{. Ceueurra, pa3BeprKr4 MHoforpaHHr4KoB.

fllorqa.ul IloBepxHocru. Bu4sr cuuuerpufi B npocrpaHcrBe. Czlruerpur ren Bparqe:rttrs.vl
MHofofpaHHrrKoB. Buqucreur4e rrnoua.qeit u o6reNroe.

Bexroprt. leficrwrx c BeKTopaMu. [exaproBa crrcreMa Kooprr{Har B npocrpaHcrBe.
Ypanuerule oKpyxHocrn, c$epu, nJrocKocrr.r. PaccrorHrae MexAy rorrKilMrr. fiefiwrlunc BerTopaMr.r,

3aIaHHbIMI4 KoopAlrHaraMu. CxalrspHoe npol{3BeleHr.re BeKTopoB. Bexropuoe ypaBHeHVe npxuofi u
nJlocKocrrl. I4cnomsoBaHl{e BeKTopoB rrpr{ AoKa3areJrbcrBe reopeM crepeoMerprrr4.

[ru eueayal{TopHblx zartsluit cry.4eHTaM , :r.aps.[y c peureHneM 3aAarr H BbrrroJrHeHr.rr ilpaKTr,rqecKr4x
zagauufr., Mo)I{Ho rlpeAno)KLITb reMbl rrccne.4oBareJrbcKrrx u pe$eparuBHbrx pa6or, B Koropbrx BMecro
cepuit orAeJlbHbrx MeJIKITx 3a.4arl u ynpoxHennii upe4rafarorc.fl crox(erHbre ga1atvrs, rpe6yrorque
AnlrrenlHofi pa6oru B paMKax oAuofi MareMarrrqecxofi crrryarJuu.3ru relmr uoryr 6um
uHItlBUIyaJrbHbIMI4 3AIAHprflMVr, HO MOfyT rrpeAnafarbcs Lr fpyIIIIe cry.4eHToB An[. coBMecrHoro
BblrronHeHlr.fl LrccneAoB aHrrs..

flpunrepuue reNr6I pe{eparon (Aorc,ra4on), r'rccnegoBareJrr,cxrrx rrpoeKToB
Henpepueurre 4po6u

flpulreHeurre cJroxHbrx [porIeHToB B 3KouoMrrqecKr4x pacrrerax

flapalre:nHoe npoeKTr{poBaHrre

Cpe4ulre 3HaqeHH{ r.r rrx nprlMeHeHr.re B crarrlcrrrKe

Bercropnoe 3aAaHVe rrp{Mbrx rr rrJrocKocrefi e npocrpaHcrBe

CroNeHue rapMoHarrecrux xole6aHufi

fpaQri.recrcoe perueHrre ypaBHeHHfi r.r Hepanencrn

flpanumHue rr ilonylpaBr.rnbHbre MHoforpaHHrrKrr

KoHn.recxue ceLIeHIrt u rIX [pIrMeHeHI,Ie B TexHLIKe

flo n-srue 4u Q @ epenrlr4aJra rr ero nptrnoxeHrrt

Cxeurr EepHyruu rroBTopHbrx ucn:';rc auui,t

Irlccle4oeaHne ypaBHesuit u HepaBeHcrB c rrapaMerpoM

I 2



TEMATI4IIE CKOE IIJIAHI4P OBAHI4E

flpn pea;rusarrytu coAepxaHr.rx o6rueo6pa3oBareJrbHofi yre6nofi Arrcrlr4nnr4Hu <Mareuarura:
a,rre6pa vr.luartara MareMar[rrecKoro a:,:.zullsa; reoMerpr4.f,> B rrpeAenax ocBoeHr4s O|IOII CIIO ua 6a:e
ocHoBHoro o6rqero o6pasonauu-s c non) {eHr.reM cpeAHefo o6rqero o6pasonanus 09.01.03<Macrep no
o6pa6orre qr.rcrosofi un$opnaqr4r4)) MaKcprMalrbHarr yue6nax Harpy3Ka o6yuarorquxcr cocraBJrrer:
uo npo$eccrsN{ CIIO coqlranbHo-sKouoMlrqecKofo npo$uu upo$eccuoHaJrbHoro o6pasonanus - 432
,aac. Ws Hrrx - ayArrropHarr (o6xsare:muax) uarpysxa o6yuarorrr4xcs, BKJrroqarr nparTr.rqecKr4e 3ansrurfl,
- 288 Lrac.; BHeayrr,rropHiur caMocrorreJrbHiur pa6ora cryAeHToB - 144 uac.;

TE MATI4IIE C KI,Ifr U;TAT

Bng yue6uori padoru
Konu.recrBo qacoB

IIpoQlrns npoQeccrroHaJrbHoro
o6rra:oeaHus

TEXHIIIIECKTIII

Aydumopnue 3aHnmu.fl.
Codeptrcanue o6vqeuun,

npotpeccua CnO

Bneaeulre 4
Passurue fioHflTus o qrrcJre t2
Ocuoesr rolrroHoMerDrru 3 5
flpnrrsre ll [,'rocKocru B rrpocrparrcrBe Z J

Koourrnarbl Ir BeKToDr,l 2 l
Koolur. crerreHu u,rorapndlrur 3 0
@yunuurr u rpa$urcu ZJ

MnororpaHHunrr rr reJra BparrleHrlfl 22

I{:uepeurrs B reoMerpuu 1 a
I J

Haqa,ra NrareMarrrrrecKoro aHaJrrr3a 53
Vpanuerurfl rr HepaBeHcrBa z+

Kou6rruaroprrKa, Teoprrfl Bepoqrlrocreii u
MATEMATTIqECKAq CTATUCTIIKA

28

llroro 288

Bu euy d untop Han c otto cnronmer b H &n p a6 o ma :
rroAroroBKa BbrcryrlneHuft no 3aAaHHbIM TeMaM,

,qo KJraIoB, pe$ eparon, gc c e, vH AprBrr4y anbuoro
npoeKTa c rrclonb3oBaurreM uu$opltaqrloHHbx
TexHoJrorrr6v [p.

t44

Bcero 432
Ilpouexyroqgaq arrecrallus s doplte aK3aMeHa

I J



v

E t r

O ( )

\ c )

c'l

6 n
F -

\ O G
a.l N +

(\l c\| tr) a..l ca c\ ca

€ l
+ i =
rn l
. a l

l u

l F  E l
l -  e r
1 5  x

b 9
\9 cq
c q +

o \ g
; o
- c q

- \ o

\ O G

E A

6 F

E 9

c ) 9

E c

\0 ir

> . 9

r \

IY

9 l
r-< |

: l
A I
v l

^ l
v l

A I

( J l

>,t
I( ) l

n l

(.) |
H I
^ tx l

I
I X

t f *

t v

l x  ! 4
t a  s
I t s  h
l x  S
I ' t  a
I H  9

l o  >
t r y q
t , - t s

t >  H

x  > . 4
# m -

* H F r

. + F r
0 ) A + i
E ; + x
! ; ; F

A r A
Y N *

v  E  6 i
o  o  t r l

4 l

a i !  F l
v  .  H l

H  P  V I
B  L  A I
*  ( J  t s l
x  o  E l
u  T  ! l
'  s  c g l

e 0 + l
F.  F  9 I
F  I  5 l- n l

C 0  : F  9 l
i  ^  ! l

v  v  o l
F  o  S d l
tr (.) Fql
!  r  A lg  F  i l
F E S Is x x l

z . = l l

F
tn

A

tn
j

v l

X I

(Y !  { '

r r  c )  |

c )  : i l

r  = l
s  E l

R I

6 l

o l
= l
> l

I
^ l
v l

^ l
v l

A I

q . ) l

>.1
o l
s l
E I

al
o l
H I

A I
: l

l d
t v

I X  E

I t s H

t 9  a

l f r v

t b  E
I O  H

l E { d
. ! l

X Q
! O  H l

E  r A l

: v  - l

I
v  i l
F  ( g l

=  o l
-  H l

X  H I' t  x l

R  - - l
! J  > l

I( )  o l

( )  o l
o  d l
3  3 t

D  d i
F  F I

l F '

|  > *
l c d ; ;

v (v)

F x
t s 4

e u
H .r{g : Y

F : v

U *

< . l F
) 5 9
o t
L . t c )
x O -
f r *

()

E E i l ( )

: o Eg o r a
C J D g
v x F
( . ) ! l E
o s a )

5 ( ) Q

c -3LA
E B . B .

l 4

l *

l 4
I n

0)-

C)

o()

F
c.)

l( ) l
s  . l
4 . ,  ^ l

o  E l
F  H I

-  ; t l

r O  * l
E  > t
-  E l

i 9 l

L  F I
i  o t

9 /  Y l

I
X

: l
ro l

F I

\ o l

l r l
F I

F I
( J I

a l

r'\ |

o

tn

F

a

4

!Y

-

j l

> l
9 l- l
^ l
v l
F I

: l
: A l
H I

: o l

a l
6 l

o l

A l
v t
- l

r < l

t ^

l > {
I V

t ;
I H

I

t v

l c )
| 0.)

t t
t t . -

t >
t 9 ?
I r i

t a
I
I Ht x
t v
I H

l a )
t >
t v

o
> l
9 2 1
- l

^ l
v l
F I

I

E I
H I
R _ l

. , I

X I

F I
F l I

( ) l
F t l

(.) |
- l

6 t
- l

t l

6 l
(.) |
t-- I

> l
I

A l
v l

a . ) l

>J
I

( ) l

6 l
C ) l
x l

r ) l

c.)
F

o
3

c.)
lal

a.)

>'

(.)
r
CJ
v

F

r )

t i

O

H

!

O

C)

E A
t+

( . ) X
t s -

o c )q v
q ) O

0 ) F

c v

i

o
F

ts

fa't

(.)
F

Ha
Fr

= til

r  D l
c  d l
I  i r l
o  s l

5  C ) l
F  > lv .3t
E . a l
tr  <l

I
X

>J
\ o l

F I

\ o l

9 I

C , l

t 1 l

i \ l

u

F

O

F

(Y)

C)

-
F
o

tl

rr

+

F
:o)

c)

()

Y
F

* l
I

H

ct
X

F

c.)

o
F-
C)

li
Y )
ri- i

> l
I

F r l
^ l

( ) I

>.1
o l

6 l
C ) l
H I

X I
v l

I

2

t

f't

o

2

0)

ts
q)
H

C)

F

3

o ) v
x E
ai ci

o

F

ts

o

F

q)
c-

O

0)

C)

t-

oi

(.)
t4

F

2

I

(.t

0)
{
ft

(.)
F

(.)

^i

()
L



tl

X

q)
H

Fr
C)

A

6

F
X
ts-
()
F
C)

r

o l

a l
r A l

o l
6 t

l - l

m
A

F A C '

i  c r 9> '  E d
x  * ! rq  > .  : 4 . *

>r Ce i! ra

g H M -

- F H i <

9  8  F  e *
c0 E !: !- '15

h  *  ? c o  x
U  n X , s  E
n F v s , \
v H ! F v

5  E t g F
a g f * H

5  F  3 8 3
R  t 5 ;  g
u  3 t r 5 9
J ! F - g
a * : a O ^

x  9  3 ( )  -
H 2 5 +

a  F  3 E _ +
9  H  -  d )  U
F  A  . .  :  t s

o  o - f  E-  9 F : t s 3
T  A - X F  E  Et r -  F  9 :  E g

O  t _  =  = z
=  o  O  * - o  7 .
e  v . = : c o :
d C t r
5  5  E  E  ? C:q  z . 'E{  > = a
i l  = * > . a o
o  F : i  o  i i

C ) Y * v -
o  -  ? P : c  F
-  ) , s  ! E  x  c o
g  S  E . g  E  E ;
i : 9 = Y g l Y
Qi) i r ._c_ _ : j  r l  -

! 9 ; = d - 9 c . ,
d r q g U e E i l
i  g  =  i  ? u  i  L- - - -
E J + q  = 5 o -
T \ E C . r  C ) -  -  F

l v

t q )
I F

I E
t -
I

l c )
|  . \
I X

l F -
t -

I O
l > '

l c >

l r

l c )
l > '
I F

l ( )

A>,

c.)

ts

H

d-

C)

ts
c)
C)
H

O

^i
F
tn
()
A

L
6

A

F

F

,

()

' d g  E  E
6 s F -

c . ) H
> H

A
\ts f * I

o ?  x  x{
9 x  q  c (
a > .  > '  > ,
a{ ca cz) 01

6 - !
- - H
! A A

Y
v - ! !
^ O ( ) C )

* ts F H
C . H B A
t(
q . i 1 J l , *

v A * A

r H * *
o c )

E l v s l t z
< . A A

? , X X X
i * * *
u 7 :
- H I g
- m

P . x  x  !
C O t s F i <

B
4 v v

- C ) O o
; i o ( ) ( j
t + ! H

! f  q :  :^ F  i r  x  x
! * - * *

: F ( ) F 3r a . ) ( ) ( ) ( . )

B E S E  E
A Y A V

o x y x x
> Y - Y Y
- F C ) F  :
H - H B
* - E a

r r t r X F  t r
9 o d c . . r ( . )
H < H ! E

v + ! H
g * B g g
z  ( t  Q . c O  .  c d

i H H - H q P. 4  A  f \
i v 'g v I vg n > 9 E 9
H i i g & 9 H ,
E 9  5 9  D e
+ 6 : 6 H U
1 A E

A -  F  F F  5 FH - r - ! -

F

aY)

o

?

F

t

C)
"3
C)

H H
L 1

E c )
l t s

t- c)
3 4

l e
I X

\9

F

\c

F

F
I

2

r )

,

\o(.)
F

()

r )

F
F

o

(.)
ts

X

()(.)

ti
o

,

F
X

E

I
!:

- l

r l

. . 1

F I
t / l
- l

0 ) l

l d
I F

l o . . j

l u  I

t H  > .
t E  5

.v (J

-.,i ()

> . x
| a r i +

r 0 )
R >

i ' x
o F
14 )s
9 . 9
-_ c)

H c.>
a-t E
( ) c )

A ^ -

;
F()
tn
o

6

c)

X

C)

6

F
o

I

F

C)
H-
C)

o
ts

o-
-
C)

/

-
(.)

Fi
cd

X .*i

s 9
6 c 0

s 4 x
!

o > .o X

i o

(.) F
F X

- v

(.) E
H /

;^
F

t s t

o t l c )
E F E
5 €  ^ o

F

(Yt

c)

I

F

I

l c )

I r a
l ^
I X
t v

l c )
l c )

t i -
l -
l 0 )
t a
I A
t v

l A
I -

I t-r
I F

I c.i
l E
6

C)

o
Fr

-

F

\o

F

r

Ha
cl
o
|ir

C)
-
0.)

l 9
l x

>->
\o

F
\0

()
F

F
q)

2

r )

F

(.)

X

c)
F

Fq)

e
g
F

. l r r
r b
> 9

: q )

N F
o t 9

> G
. q . ) q
l- >'



(\t

+
ta(\

v ca |.r)

d

0)
Fi
;l

A

lTr

t -

C)
H

o
F

6

o
H

r )

C)

(.)
()
fr

C)

F

(.)
F(.)
ts

o x i
Q E i J
9 < ^
- 1 -
H l l i q
m - c )

F V
X - H 1

4 X r-i 'ti

E E s H
F  H  a ),  g  a ' x  -

> i  t C l : i <
S  v  E  Z  O l

3 F b 5. gl
v  s  -  !  ! l

> n P l
5  o  i  o  o l
i  d  H  H  H I
u  B  a )  a  * l

I  *  r  q  ! l
o  C )  F  C )  o l
F  t 4  F  t d  v t
. \  n  s  A  A l
v  A  t s  ^  ^ l

Z  h  !  b  h l
A  A  A  A  A I
v  v  v  v t
H  -  F  F I

C J  O  Q  O  c ) I

E  3  H  X  F I
I V F H - - I

o o.l tr q..1 a.r I
!  A  !  A  A l
!  v  i i  v  v l
!  H  V  H  H I
{  H  H  H  H I

o  >  F  >  > l
5  . <  J  F  F l

a s  * s  s l
\r rii ;: di ^.i I
-  -  -  H  H l

s

t-.!

) , . :
L I F

x o )
C ) -

> !
r C )

Y H
a\ c)

!-' ,* -

> > 6
F F F

E (  g  g  g l
<  t  I  a l
: r  H  +  H l
!  H  +  H l
X  V  U  U Iq  v  v  v l

E  n  F  F l
c E  v  v  9 l
6  +  4  H l

A  A  A I

v H - ! l
E  !  H  ! I

i .  O  O  O I
;E  CB CB (d I
:.i pt a. ql
H ar  c . r  o i
t  ^  ^  ^ l
!  v  v  v t
t s  H  H  H I
[ r  *  *  s l
i i  >  >  > l
F  H  H  * l

r -  ;  !  ; l

-  m  m  m l

F ; i ^ . i ; l
- H H H I

I
x *

l r H
t , B

- r v
r A  H

^  H l

^ l

F  t s I
* l

: -  l r l
v  - t

r -  G J I

c  i  E l
^  :  a l- x  i i lq  r ; t
G ; ,  X l
F  9  B I

:  ( )  s l
t - l
r =  -  o l
€ i  F  s l
L  T  F I

t r i ( ) t
^  H  r l
Y  ^  ? l
-  ;  H l

e  x  Q l
A  V  ! l

<  a  o l
z  {  t - l
cq o c ' ) l

R I

o l
F I
> l
^ l
Y I
E l

| ^ l,u l
>.1
G ) l
N l

v l

^ l

o t
4 l
^ _ l

r X I\-/ I

()
F
O

C)

F

X

H

F
C)

ts

>'

3

F

F

q)
-

t l
a l

I

, ' I

a ) l
o l
H I

d t
6 l

H I

v l

A

f

lTt

t-
>.
H

F
c)

O

-
X N
F , s
t d e
H >
>r E(

* x
o i >
Qi C)
C ) >

X ; :
C . ) t s
f + > r Z

^ o n
v  < : ,

E 6 V
F ? ?
: i o  I
( ) e -
Fr E ,-l' 4

x * x
i l 6 r c )

? X >

R  C . ) \
x  F d r l

E  8 . e
Rt \, >,

I t r
t ! :
I A
t v

t v

I E

>) cg

t r E (
o , t r
d) >,

v c )
> t r
c( Q.
Q ( . )

() C.)

C . ) c )

o c )
J 3
C . ) 0 )

I O
t v

l E  e
l ( ) :

, 4 U
:-- ()

C g H

Q c.>
- H

F c )
o F

x i *
- l v
F l -
o !

q o

c d O

H o
6 fTr

o ! )
o - F
F S

e s
g 5

F i t s
c) a.)

o >
. a ) F
l-< o

>'
A

X

0.)

F

F

F

C)

r

f = l

F
O
O

F

-
4

F

F

H

X ) 5  F( g 0 ) o
- L A

E  R  X l
>,  F l  o l
bd o El l
:  -  i l
A  Y  ! I

H -  F  9 l

( ) o * l

o. o s4 I
-  H  A I

" -  o -  F l
o  5  F l

F  ? o l

o  H  E l
>  F  A Iq  H  F I
x F  o l
v  : :  ( J l

.u j i  s l

ti
C)

F

>'

0)

A

E 5
! 9
9 :

H F

Fl .u

g >
* E (

l ( ^ H i

F V . a

F C E a X

:'t >, >\

u 6 6
F F F
+ o  o

F
I

I

q)

2
t r q )

fi c)

d F
0 ) F
E r 9
ra' O

tr

.H

()

Q a >

t : -

: ! d

c . +
> 5

,o 9r- -

F
o
ts

>,

H

r
o
f ' !

Q o
O T Q

t -

' r x
.o er- -



t-r

c.l

c\ +
t\

v (r) v

>.
J

a)

E
E
A*

z 6

A - ,
l-+i H
F H

. B

N  ) i s

! d / A t s
i i - A E

v  : ,  m  H
*  I  E  n )

S E O E
E C g - F r
F  ^  v : ,* - * ! v
F F ( ) ! d

E S s g
U q o  F
C ) ! | \ X

- T V
> , s  R  o
F { s d t r
X E Q a rg  F  : l 5
a  * i i  E^ i \ u  a . r
E A 8  5q  "  o . H
- t s H ^
v * F

9 € 9 6
E A V fr
.)  i - . i  F X
- + 7 *
v  q  F  - .

E t s E U

H A e g
? c 4  H  >
u - F = I

5  8 ,  H 'S
< ! - a
z r - H

I F
I OI A
I Y

l 6

t *
I F

t *
t -

rli

q-
C)
F

F()
|ar.

o
F

ri

C)

q)
3

-

F
\o

E  

E c )

: r -

H ( )

V 5

I

X N
F Y

Q <

E ' :: ;
. r F) : :

cll a)

c ! i

! 1 +
E ( ) F i

i E E i
F E ( g

9 F q >
; .  -  -
E b 9
z t - 4
c g c ' ) f i

r t  r =  ^ -

C)
F
CB
a

/
+r

l -

!)

>.
C)
N l

o l

6 l
Q I

l ( )  o

l o
I t z

t r  \  H
t v  v  :  a
I  ( )  o c a x
| . m ^ ^ H
t d F v v a

t A  -  a . E
t A + v v

I d 9  :  U  R
u  +  & 6  s
6 6  9 p a l
a  V  F  , \  r v* E  1 4 t s >

e ( ) = d J
O E M * F
A 6 V *

i c d  r ( E f E

P o i  * g :
E ^  q E i

l v : l  x x og + * - l

. E  i ; E
H . ' ,  5  ! ;
e  i E a
t  s  d . 9 t r
c ) * 9 F o
m H - ^

V C S Y
- ( €  6 X : l
q A M V Y

E l l i ^ F
>,Y t (  cs  t<( s  F  * g
V  9  ? X  *
A P = ( / B{ 6 1

> r C q  O
o E { : c

F H  X E E
F U  g  H  +
9 A  o X E f
o  F  E  t l s z  c c
m E r 9 4- g n

, 5  E  f  v  H  s
E  H E E E :
H F ' g H U 8 5g E E g a S  E '
R I  H .e  H  s i  p
F k  =  r e  5  x

-  Y ; ; ^ i ^ t s a  F
v H g v H - !

l A

l -

t 9
I F F
t v

l o :
t m g

l a r d
N
T A
d U
- 6

X Y
c l o

o z
a . g

A
xx v /

E s
h H H

F F 3
V v !

r  \  v  . i\ - / g Y
. o F

i Y c l

E F 9x - x
o * E {
- J i H
V ^ B
- v A

9 > H
g ; F

E  F  > , q F
x > F l t r x

E Fg HTI
cg t  -  q)  C) l
-  E  \ v  H  m l

; g E E ; I
E  -  > .  X  S l
v  ' - {  . -  + r  ts l
6  S  H  > . E l
c) *  F ()  FQI
I  h  , r  v  v  I

5  S  F r  E  q l
h t r  s l  q  Hl
s  ! :  A  9  : l
-  Y  Y  F  Y l
:  ) N  X  g  t r l

. + o  s  0 . )  o l
F  H t s  m  t s a l
-  F - \ -  -  t s i l

6

F
()
H

F(.)
C)

d

0)

(.)
F

F

F

\o

q / l

C.)
X

\0

F

\0

c{ -al

q )  F l

r r  v lu  x l
.  F{ l

F

P
-
> l
^ l
- l

v l

t ^ l

o l

>, 1
I

O I

Y I
A I

a . ) l
4 l

v l
r )  |

l c )
F
C)

g x
P g
: i c )

P

c a F
. t -
: ! w
+ z
! - n
4 . \

! v
6 i s
F <  A
a a
9 ! v

Y , V  N
r

F l l f .
E Y U

r F H

s . t  x ' 6  6
6 F > s
F n l f H
- m ^ Ho + ! f Q .

^ R l - . i F

' E  b s  c q
Y D F Ox r q - o ,
x 9 i i a
P : 9  !
r ( E Q g
C J ; 9 F
H H F !

.n  t l  3  i r
- - L r .

) S  f r  n l {

o Q E E
! E  e  O - F

P E.g R
g  E  5  b " ,
> ' 5 , 5  Y  Hq  9 i l ;  F
F  ^  ; i  H  r v

t F * q a c a
 A F H

t r a n  g  a
6 )  , )  ^  ^  !  l

F  X  X ;  H I
| r . ' l t s l Q a ' l
; l  n  F {  i  = l
<  <  9  o  P l
H  g  H  E  F I

/ta rY'\ .a\ ia Fl
E  ! l

3
ql

F

t

q)

(t

c)

F

ir.

3
o

F

d

F

o

*;
$

2

t-

F
C)
RI

q c 0

v -
F T
> r o

- r!

> d
. 0 ' ) o



oo
d

ra)
rn
-r

ra

\r (a) ra) ca ra)

l v *
t - P

|  > g
I  t r =
t k o a

I  q x
t 3 4
t { H
I A ts
l * H
t ^ 1
I A \ w
I v F

I  E O
t -

I A H

I  > g
l F l !
I H
l * F
l * -

I  E x
I w F
I H E
I \ V

|  . ,_ :  ' '  o
I ' J ' F
I  F P
I I - r

I  > > F
I  . r  q * E
t : t r v ( )
I  1 4 i E b

H F 9 >
A 9 V -

t r X  x  F
f )  v  -  g

. o i c )
; < E i F =
i- Fi F i-t
E I O C )

r F 6
6 ^ ' - -

- V !
t i g H *

cd O.'-{ O.
E 9 * t r
t s * E .
F f O e d

E * , s  g  e
i S H E *
5 E 6 F g
H  S  E  n E' o P u -
( )  F  3 F  ( )
F  9  - , 9  5
x i o a E
9 v N n r S
( ) d + i i o
t E d H o

;  E F  P  H
-  l V  -  , \  v

: E O X E i
, - C . ,  O  F  o
l - . ! - r r i - F < r
-  N V  H  -

l l : i l l l
l l s l l l l
l l j l l l l
1 l ; l r r rl l r ' F . l l l l
|  |  V  q l  1 6  |  |
I  |  +  X  C r l  I  c ,  |  |

I  l =  + ; l  , * 1 3  |  I
HlE,;g1'EgiFl*l
fliiiil,riflElfl
, I l + g  S s l E  F  E  X l s  l , ! l
i l  :  H $ s l  s  Ss=l  E. lE lsrx '5 I sr I * E fl E iii Hlqe tEilEiEFls Flsl,

I
itt,

F

= o
bt -o-

: ( )
=  * A
q, !'T EJ

: f t :
) H ^ -

d i F
- F

. . 9  d

! 1  X 9
) S c ) o

o 0 ) ;

I  s , H
> 9

A i F X

F 0 c r
H i > ,
O C ) l a

a v t s

V - ( )

I  e . * i
€ H N

e a x
( S i i 6

E H F
^ - g

5 ) S  X
F 9 E* { E
o c..r ts
F F c )

d U E
u o , ,
: i F Y j
) q ) i
u o . r H

i l 6 8
D C ) O .{  < r o
R 9 e

I t s l
t B l
t H l
t H l
t C ) l
t H l
t H l

l o l
t F l
l o l
|  5  l F

H  t x
l t Hg  t +
5 , i  l =  |
o s  l :  I
3 d  l ;  I
O  E  I > .  I
^  t q  l \ g  . l

\ H  H  .  I  A  + l' 3  X  l r  t -  : lE  x s t E  x t
E (  ! ?  x  d l b  H l
F  X  E  e .  l \ o  _ l

E S E E IE HI
f i  H  E  *  I F  F I
: ;  I  b  g  ; =  F t

E E g glE +l
I  I  t r  t r  I E E  € l
i  d  o  o  1 9  o l
H  ^  F  F  I  i  F l

F , X * F F l t r F l

i s H g t = g l
F?'?^F ^F 1.1 ̂01
-  -  H  E i  

l v  t + r l

q)

q)
F
I

! / a
. 2ln €F

n E

: * : '

()
F
q)
F

I-

(.)

\/
-i
ar;

(.)
t-

o

li

F ;

\-/ E(.)
^i  3

t r ) c Q
. ?

u c )
. 6 ' ,E



ts

()
H

r )

| .Fi
| , 4
I H B
I ^ * t s
t q * H

l o  <  ! 2
I t s t 9 E
t - * A
l -  2  d
I t - . r r X
l. i i  F F
t . - ;
l d S H

l F  i l  x
t =  -  F
t v F v

I C O  U
l F > s  t
t ^ * i

I E  F  >
I ' H A

l ^  o :
t v i F i

t  t - ' t  6
I 9  H  F

l x  =  o
l 5 F  8 . "
l ! - d ' +
t t u r r v H
I H J <  C 0  *

l !  e  3  B
t ^  H  x  4
l X  B q H
I  H  !  a )  H

l :  v  X  a
l i  6 f l x
I F - J

l x  ^  A  s z
I O  Y ; (  O

V A I U

1 V 4 l
- ! H

c ; i a c o
> F o o .
^ ! H l ^

i - r i ^ r x
F < V V

t s = o 3
! v F n ( g

5  A E  a " '
E ' g Y N
o 6 6 H l
=  h  r .  t Q l

U P E 9 I
H  E  E J  d Io _ x o q l
q  H  X  L O I
I  A  o  o l
L4 X O_ (J t
- , \ U 9 l

-  X  F  F I
v  v  H  - l

x v

x B U
F I X c o
O E C d
C ) E o
i r o > .
t r  C )  . .
< ! J < X

q | o  I
t s 9 L
; i ! a
b re FQi

a r o F
t t H S- - 4 r v

6 A ^

v  v  h l

H H q r l
\o \o :El
o  o  o l
o  C )  E l

f +  F  ^ - l

F

rt

I

F.

t ^

l ^

t >
l ^

l -

l 9

l -
l o
l A

l /  \

l v
I
I H
I A

t 6 t
t d l

t H lt A l
t v l

t - l
- l

I

o l
> i
9 l
F I

^ l
v l
- l

\0 1

: l

F I

< /  l t

l e
I X

:
\c

3
\0

: c )eY c,

E  - A
q ) F r J

9 : ;

: L ( )
z F{. rl

\ J L i  O .

C)-

Fr

n

C)

F

C)
J

r )

c)
F
ir.

()

r

nt

>.
C.)+-
O ]

6 l. , 1

6 l
9 l
- l

q l

d I

. , I
A I
v l

d l
- l

€ l

o l
> l

I P l

I U
I H F
t 9

l s
l i J r  < !  ^  a )
t mt - v H
I A  Q H

I F  I ?  H
t - v v
|  . r  !  F  V
l d  5  i  r o
l x  ' :  e  5
I ^ H J

l ;  5  o . r  E
I E ! F

l a  H  ^  x
l * ) - H

l u <  E  q  E
I E  A  H  g
1 9  H . E  \ 6
l O  ; 4  F
t F {  i  ^ -  N
I U H -
t 6 * r q
t B t v l
l - R ^
I A Q
I V H H

l B d H a

l F r  ( v )  ^  ^  C )

l 3  , d  i  E  8 .
15 S E E il
I O  E  =  H :
l 8  t r i S
l - # ! 1 H- t - L

i  c q H X X
j - l v t s F 4 !

5  ,  E  X E  g
! .  r  -arFQi ^ =

3 5 8 : F X. E - U  g H  ! 1  F
a ) H H O X . ,
f H r \ . H v q

F  > , H ' , i  ! q  s
6 e E  E  F  ^ E
F o o o . i < . l H S ?
H E ? p ! $
d n | i 9 E A
3 H  ?  H  I  X

A  * -  ! v  -  *

-  -  l , t  9  -

I F
l 5
l *  E
I l( rai

I t s  -

. l o - i  N  r s
t - - !
t ; q aI H t s H
l q  t s  v

.l S a) E

. l  x  tsE
t \ w H v

l d  9 : 5t ( )  * o
I H - H

l o  o  F ;
l ^ d )

I t  F , i f €
l x  Q X :
l ' i  t r  "  *
I E 6  g  !

, I  g A H F
l i v * -

l 3  o . r A h
t u > r u v

l a E  P r r
l o  9  i  s
l > s  D  H  4
I  n r  A  -  \ F

I L V * !

l o  x  I  +
l o  6 r  ! ?  =
l > E  t ' . d .

E : o O
9 ) S  o  t r ;
E  S F  O  r (
C O  H -  t s
c a u X F i
. ,  H  *  H  H
. ,  *  H  V  *

H E S T g
4 x E E !
F  T  > \ N  F
- * ^ - Vg  F ' r r E  v
F F r F Z -

s  8 . 0 g F
J 9  H  t s - 3
! d , - x r e t
a N \ o  Y  > 1

# H A I ^

b  9 , s  U  I
g d l * * l v

C J F E H E

E  & s  I  X
^ - C g r = :
- H r g !

F  A  *  i A  r i l
r- \-/ ea +l L/ |

4

o +
5 g
Fl >'

F C )

- V

n ! ?
x i l

X E J- ^ _

c d c ) i
3 F Y

(t 'i >l
^ n ) *

r ! E v

t s s X

} 1  E E
| - l r g F i

> . * F-9, 5-,li
-  F ' X

v f i  Y
= -  a
; . d i :
= = : :
i i  V  i l . :
r H

c " t € F  I '
* ! v v v
! n E -
* F t s T
. r  L  B  r
Y -or >i
L v d *

N E f 9
E H e E
- v H l u
F A ts A

9 3 9 9
X r F X  a
F r =  l +  v
F \ J F E

? 9 ? ?v * v v
I <  F  F  F ]
-  -  -  P l

C)
F

cy)

F
o

l -

c.)
O

o
f-,1

F

C)

F

J

X
?r

F

q)

I
q)

F.

t -
t -

C)

O

,
G)

/
ts

{(r)

o,-.

\o

I

t t -
| !--
l v

X

n

>'

()
,-.



c\l

cr.l tr- 6l +
(.I
(\l

+

(,
X

>.\o

F

\o

r g

E€.
4 X ' r t
F d

( , i I F J

F - Sq , X F

: 3 9
u L l , i

f ) F a -

0)
F
d

t4

o

>.
c.)
F

C)
J

r )

q.)

c)
F

3
c)

n

/

F
C.)

?

'a,

L

F
c)

X

4

H

>.

RI

C) !.:

a 4

o v

|rr

9 N L :

x a E d
i > q

r d  . u
?i in )S
- i :  c )
i i E 9
> E { v
>  * g
O Y E

. F : $
O d H
o E c >

x f =
9 E X- ^ O
) 5 E s
f , i 4 " -
;Jr i- <

F - *

D F 9
H X X
H X 5
6 F O
( s v x

E E ( *
; i X
A H I I

v b "
F > > ,

E  A ' }
C 6 N U
9 r o  >
TF

; * -
= - f | |
v a ' E

I  > + c )
x x F

( ) ' i  x
o - } <  l i

\
*
F

+r
CJ
F

m

-
>'
o
F

r F V

s 9 ?
F U

H

9 [
a ) S  F
L s i
F *

F E I  c )
- 1 4
A F

h x  ;
Y A !

v

, A X s. x 7 6
v -
F F

E { X C )
F r A F
t s v v

a ) Y O
E 9 c . )
O > , F
H : r t s

9 *  g >
5  F ' t ' , i  S g
- \ J . ^ ' < =

F S B F X F '
: E ! : t < x : !
e = s E 5 g
e n : . 3 h H H
e r t o  F U H  a i
5  O  3 ( )  F < : i
V n ' H S S F r r

I  X  I  E  s E  5
v F t l e ! - d

i R q 0 s H !
' X E . d F f i P
= o F E : q J 6 x
d  ! 2  ; \  . - '  -  V  V

; A X Y F X S
- l V V v a ) v ^ \

F t s F F a - F  Y

I
X

\c

3
\o

I y

9 E {
F C g

O F

: 9
A N

t!
v '

r0
N

tr

A

lT..

\o(.)

(.)

C)
3

r )

,*
d-

F *
! - #

f *
v i i c )-
Y ; C )
, r ; i o

6

i 1  X f  +
= 6r  \J  F-
! v -

. 8 , 3 ;  E
c Q  i a  s  x
o  6 r ' '  =  ! f
Q F H 6 *

l : i t t a i l F
* v ! B

( )  C )  z  O .  6 3 . F
>  a  I  t r  \ o ' A
() ,a ! i .-  >'  ; i
H i 4  Y ' i  X ;
r i 9 / v =-  

.  F  ! E  1 L r
x c o . . F ( g s
i ; v F H -
^ u < - n H

H ! ! F
H  . '  !  -  F  6

x  > . s J : i  s  t r
V J - Y

E  X  > - E  H  i
O F l c i * : 1 4
^ - H * H H-  I q A . -  o  ]
^ H / A l t

:  H z < o  =  5
; ] x o = = R-  F ' r  e  x  x
! - H q * -
* A H A ' F

U E H I - . r i r r
i X : c . l  c . > c )
- F * H H H

A Z 4 4 H H
+ d *
: - : ' ; i ( ) o o
\ W > - A A A

- E - a - 6 d

E T " i F ; F F GY  * :  C ) :  o  C 2  E {
^ 9 ' o O z O O o

- m - F S

= c 1  z - i F - -

>  *  5 s  a s  s  FE -
c J E ( ) L ( . ) ( ) I
S O . 5 1 5 S 5 -
F  :  6 T  F  -  F  T

9 = 5 9 = E 9 9
D 3 5 t s f o o R
< = - 4 - < - _ H

d * = ' d : D D =
- ) i ! - = 6 - "- - - - A= -
! v - - 6 - r s

-  t -  ; ! . -  - -  -  F
v  !  v v  -  v  v  -

E E
> E'3 >.

r-i ;- !

E 9 X
a)  ^  ts
i 9 i l

r r  i  F
v 5 ( )

c . i  ! r =

: g !
. O O O ,

q)

F

?

q c )
( ) _ 5

3 ' c

?r

,
A

-
tr-

(.)
t-



Ct.lc\ N

oo v \r C.l n
F-
+
cn c.) v

c.)
J

-

o

ct

6

F

o
J

a)

F

0)

()
F

-

o

>'

o-
U
> l

O I

4

F

co
F

f ' !

>.

ts
o
q)
o l
, ' I

i l

o l

r-l
F I

O I
v l

i - l

H

6_

-

l -

>.

H

o

--
o
F

X

tn
F

6

L

,
ts

X

a C )

9 F l

c ) *
l i a

f Y c D
- d

C ) U
:1 (.)

- {

H

C)

H
o 6
E *, : ( ) *

H F I

> F >
m J d
F X X* * -
^ d F

F F F
: H - H

F o o c a
- A A  
F : - Y
F H H H / t
x H H E !
r 0 ) ( ) c ) ig > > > F' '  o  a . )  o  g
q ) H H H ? -
s o o o H
v . - - - v
5  H  H  H  o l
V  H  H  H  B I
r  H  H  H  H I

i & R R Q I
!  v  v  v  v l
i / F ? t t \ O - l
j  v  v  v  - l
: !  X  X  X  O I
1 1 1 6 3  c d  ( €  o l

l -  T i  H  +  - l
l-l r+r +r +r l+ |

9 =
X ; I
! ;

o a

E , :
> ) *

\o g:

t o  F E
c E o r -

F  F g ,

c , i i l r t l

F  ' )  A  J

: E c q !
E c i  9 i I
e Q X ! E

E F = H
6 6 0 X ]

r )  t s 3  F  = l
v  F r  l -  H l

F

C)-

rr
F

0)
tn
>.
C)

tr

o
3

r )

F i  ̂ , =
v v ^

a : : ^ -

H E F
x 3 H
E H C )

E H q

X E 5
s x v

c d  c g -
9  t r . * ;

l Z r t C )

o F 9 - ?
! _ q "
Y V X

E , ; 9
i . a H

C g X F
o - c )
> , x  o
i d ' r -^ = -
! 6 ;
: O X

C d  " Y
E { I 1 O
i E F v
: 6 r
B  F ^  ( )
- d ! 9
F  F  r V  / \

H  Q  i r . t t
C )  g r o  ( )

N 0 ) E V
H H H
H B H

9 F 9 F
R  I  R  3 l
u  !  u  , i l
a  ; -  A  v l
*  I  -  A l
t s  ^  -  Y l

-  F  ^  l l
v  -  v  ! l

j

n-

>'

H

m

ts

I

;  F . J

r c ) i

: z x' o Y
a ) H ' -
s o Y
6 H o . t

s i + c )

! : X C )
Ilr cB O

()
H

a-

H

c)
F

v

L

A

Y
q)

o
F

\o

= l

9r. I

e F i
X ; I
! 5

d ) S

e x

Y A

cq ol

r ( 9
c q f

- 0 a H
F ( ) f t
q i F i '
l - E c d

9 F a >

: b 9
z L 4
C€ cr :1

r )  x 3  ^ -

6

F1

/

\o
tn
>.
q)

F

C){
U

o

ts
C)

H ( B
r O -(s ;r

> t
C ) F

\ O F

x =
> c . )
A , N
A 6

6 -
. * J

g H l

( g E

f 4 l J  ( 6
i t c )
x 9 > ,
i c E x

o ! : - t

F ^ H

" Y A

d . i  x

* > . ( c
! : > c )
a E ( 4
0J .i r^

u ) - -
o d o l
o  t O  E i
s  > .  E l
' r  l<  0 ) l
g s S l
F  Z  r a l
S l  o  i : I
a  t sa  a l
C )  r A  r A lx a  X . d l

! 0 )

E O -
F E O
F Z F

= > >
i ; 9 q
q ) l o \ o

X a r q ,

a o o
i t r q l
F  O  O I

F

,n
X
()

F

()
c-

N Ns E
a-) ;

F
o
2
q)
?

q)

c)
2
ft

Rr

€

c)
fv)

()
\o

-'
i

C)
L4



c.]
ol

v N ca

\o(\
+
?a
ia

v N c'l oo

I
X

\o c'
e ;i-- = }
F c t

\ O F

q !

rt ,<

q i o
F F

o c )
gJ t0
o t 9
2 < )

(.) o

C)
F1

li

t -

C)
F
>,

H

3

r \

FI C)
6 -

[ i x
O T I

g :
{ =g x
: -

b . i A
H Y

>. \o
A "

. - o

H A

N X- -
t\i c)
R M

9 . *

X E
o - =

X F

. . . :
s ! ?
t s -
(.) o
E t s
o r E
F . x
F =a x
H V

c.)

F

F

IJ

ti

f

X

C)

- ; :
( t v

c )  F l

1 S ) l

X  X I
+  ( g l

 
F

F
o

o
A

Ni

()
6

()
cv)

tss

>'
F

0)-
(!

F

F

\o

F I
i l

F I

s / l

I
x

\ O F
o g
- ! *
F . a

\ 0 t r
H C )

E g

c q o

j < .

o i o
F S

o c )
( J e

t1 <)

f  \  r  , l

H

cg

q)

I

a
ln

(.)
lTr

>'
a)

-
c.)
H

r \

\ F t'0 
E(

- t s
X < ' l
Y ( )
H 9
9 ; :  o
b g )  H
: c J c )
H g * q
\ ! H d

o r - i : u
: I N c 0 C )
X E o g
Y H  !
F H * !

! E s +
4 ; > i )
x  F  > . >
E : . i Q  P
C J ; + Y
: - r -
A H FF . T 5  F
M V A H
- v i
H . H -
> \  !  x  A

) S F E H
o ? C I 8
c 0 v t i E
, \  -  >  4

:  E  H ^ t o* - ^ ^
s E g X o
F A r d : l E
q t E d i F

E f t g 5 Hg  S  e . : 9
9  F a  3 ' : 5
c a , X  Y  E r X
m v ! - -

6  R  c  d . - :
H v ! r r *

d 9 b k 9
5 5 B H R
A t A ^ Y

I V H T H

H  F  H . *  i l
*  a )  *  , B  :
q F ! v >

I  e ! . '  E  H ; l
ts  E b 5 I  = l
F  x  X  r  d  F l
; X X Y t r a . l
= ! f , F *  o  e t

5 >i 5 3 I 'gl

F

E

C)

-
()

> F
t Q O

a 0

X OU E :
F n ^
- F U
l i . E F

E ! . ) :
- - H
i H A

6 d x
f t  A  i l

v _ V l

v n + l
5  C )  5 l

U  Q  s lq ,  Y  F I
F ! H I

v l

t r  S J  H l
F  >  O l
V F H I
- E A I

L Y : v , ! l
^ - : l
- d \ ! o l

f-'t ,X ^,\ |
-  t ' /  H  I

()
X

\o

F

\o

q)

F

2 E

U V

Cg

C)
F

A

t ^

F

c.)
F

0 ) l
4 l

A I
. : l

l ^ j
t i w
I F

t -  t
l i  x  X
l i ?  E  ;
I H  E  F  O
t ;  o  ! #  A
t - l u Y

l E  I  E  0
t &  g  5  H
I t r  c4  ( )  ; i
|  , \  F

t * ^ A
l *  . t s l r  c )
I ;  X  E

! * . : - o -
a H v

a e H s
Y X E A
! V Y Y
! v F !

H B s g, -
X X R H
v r F

, 5  g  g E P
c d  A  o + i )
E  E  3 g E
s { r + E S ?
f r )  : o  H  h U
t  a ' r  d 6 " r
l T l 6 - . ! X

a  F  E ' , d - ^
' { e ! / a

H  U  f 7 : S Y
s  E  t r - ? t t
s  x  R H : $
a  - g  s i E
i < i H H O c a
E  ' , X  > , q 5
> '  x  > t r o- B  F +  e " ,  Q

A V F H
m * H \ :
m

F  H  N X X
( ) O = < j F
- 6 ! . : t s ; - .
+ t - -

- ts m
B '

c , l  o  F E o . l
H  H  * A  H

H q *t s  ts  H H]
() -.: O C) --.: C)l
E  i i  E  .  s  , | r  H l
9 E 9 E E E 9 I
\ F.l { Lt 0i ;-l H,lg  E  g  I  r  5  R l
= a  5 t s q  - r i r i  5 j

X  h A  > , E  h J i i

F

F

F

F

X

f+

o d E

.o ii

ft

d u

a z{ ( )
ai F.
cg cq

F

ln

F

c)
?

!L
c.)
()

fi

o P
> D

.o 9r- -

3

(t

F

-
a { :
d *

o > l
t r . F <



ca
Nc! c.l

a.l rn oo c.l

\ts

t̂s
{

. 9
F

- c t-
O X
^ v
r
Fr -

9 H
/i C)

n
v
/ )  2
6 ! i C )
@  ,  E : s

d q H s

; q H E x
! : E Y-  x  > , : l

-  d )  H  ^ ,

:  g  Q E F
F  E  g , X  3
t r - : J X c )
F ' ! E <
- A f V Z
c q H o 4 o
c !  s  * g  g
I  * . H . 3 :
E  E € n , i
Y F ! * Hq ) - . d + E
l s . t d O
i ' E E l c o c )
i g s P E
a c i * : = ;
; x x x i i
r * 9 9 -

F F F F , A
- - H - V

I

ts
>l

4

cr)

a.)
3
O

-

c)
a
C)
3

F

F

\0

F

I
X

\o

F

\o

H A .

E € .
- A + X
E ! d

a i F J F

< r + !
: 9 3
z F.l H.

f \ ^- ts

:

C)
ti

A

l -

|1r

C.)

v

C)
H

r )

-
h>,

a
ts
ts

H Ag  E X
c r  l F- *

* do ! ; +
U d

v * m

E  9 5- + - c )
! r.

^ ! !

E  > . o
; F -

F < F

X  i : c (
+ i - E
t r  E ( d
U B F

H B
= : t F
! i Y o
A J { - )
+ r l , ; <
6  A X
N  c 3 O
9 . * a )

F o - t r
, v - H

) S H F d o
O  i . *  f l
E  Y ' :  N

A ! V Y A- A r v
t r t l l i x
9 :  e s
( s t d F x
x C ) o c g

^ ^ H

h ^ - d

t i 3
!  -  , \  {

U g H S
H Y H -

H t r : X . . :
I = H t s ; Z
I V B H H A

* . :  v  *  v
>, 'H  q  F{  F
F g : \ v -

H H 9 g X
H H N -

4  > . O  o - l . i
m -OrF i i  F

i
ln
F

F

(J
m

X
lat 
F=
()
6

F
o
v.
o
r

d x
^ F
9 H

bl Et
s ;

* -
Y -

P >' - r
! 4 o c 0
{ F F

H C ) X
: - t s
a x ! :
( J  - H
J  ; r  n
t v -

r A - E

o  t r , X
a * Y

5 , s  , s  G
- - H q
! v *
X H ! U

n 4 l z s
E - H H
t . i H *
: :  )u  > , (s' ' - ^ . V

o : \ - o
I H q

s g s F
E e H ?
F i r C O r v

i F g E
F H A S
U * U H
E d H H

E E . 8  F
- L H ! e

li z- ;> C'O

I
x

rc)

F-
\o

4 +

9 {
F C g

< . l F

: 9
2 t i ,

-.: ()
\ J 0 .

(d

c.)
l4

li

C)

>'
F

v

c)
3

r )

F=
,(.)
F

>, ir

i ^

J i

o = i i
o - r i  E
t r  F \ o
s  i g

A - )
^ v l
v x l
- d ! )
^ : Y ! 9 :

r * !
r - * l

: E C ( Y F

e = 5 6
b a * E

o - , o a
H ! Y - -

d 5 " r . d
q X  c g  1 -
F - F !
- ! - J

O  C )  > . - -
( ) f r > y
r T  B_ * H

i * 9 M
1 5  ! 1

o Y v =
F Y N *
d * t s -

, * U F E
) i H H c d
5 9 A F
A A A H

9 . X  F  t s
V ! . H H
F ! / A E
- A A F

I  r . E  t
F < J * <

H * q H
. t  *  H  H

; i o g c )
f H N Hg 6 F 6
o i > x >
A E - H
* * H *
H ^ B ^
- * A *

9 !  l < !

d
F
- d

F a b
H - d

* d * =
- F H F
* H V H
H H ! H

> ) B  E  c )
* V A H

\ ! A ^ -, B v v -

A q v r F

E E  c l  C )  E ' A
F X F F E
F r F l i H > S
S E d D g
* ^ - H !
d X F : : { F
i ; H H X E
9  g E  F S
E - H V !

Y c..r o.r o.r i
? 5 8 5 U
v F H H -

i R 9 9 R
h K o o g
E x S S - l
- Y H H -
: x a a q ,Hicd  ' o  ' 0  E

F t s ^ . r ^ A F
- H H H -

e
0)
F
I

lc)

o
li

(.)
ti

-

F
\0

F

4

c/)

9 =
I

H > r
ts 

'!t

C . ) -
E F

$ O
< ( J
c ) *

A v

,o
3

t -

(.)
l+

n

O)



v
c{

l N
I Fc{ l+
I r \

ta) .<r AI t -\o

I
X

\0

F

\0

j ! r

9 <
F ( g

i r F
: ! l
2 t s {

,.: c)
\ J 0 .

F

()
Fi

A l
v l

^ l

(.) |
F I

>'l
o l

v l

6 l

c ) I
H I

. Y l
J l

l s
l x P
t F l *

l v H

l o ; 1 6 3
I  I  F  F { r -
|  *  5  S e
|  >  E  x ; .
I  e  E  3 ;
I F l : F
l ! v = 4 f i
|  !  A 4 9 , a

i  X  E F E = .
l l t s F x c o

I  =  9 9 3 8 .
l ! A J

l * o ) S X q
t H i l v s

I J  H  =  D  O  q
1 3 I  t  5  x  G
l " a  =  O . A  S  F
l a E : :  v f  + r  ( )

l E  H  , E  E  0  g
t ; + x  s 9 ! :
I ; E  E i . E E
E ;  E a x E
F r \ * d ! -

€  *  H . H  - i :
R  E  } 9  3  E
5 E  s E X E
H X  F t r : V
E i , i E X g F
o i ! 1  s : ' i F a H
* c d + X - v H
. : g d * f G F, l  r f r ! g -  m  :  V  *

S N E 6 E Q i
6 t ' i i F F l H h '
5  =  x 3 I  F  E ' :
q  5  a  = q ]  6 ) s : E l
3 = i = F > e 9 l
a  d  n  x  H  g  b  { l
;  c  t  f  *  s .E  F l
* g + o F . r 6 i l
6 E U 5 ! F x o l
t C.) E 5 or d E xl
ts  < I  -  = i  = El
E U - E i l E = E I
l {  I  s  ;  D  A  3  e l58 +< E tr ii. iil

tl

o
F

a)

t s t s
, n  t  H

E  X H
- H V

: Y ! ! g
- q * ;

^ S a . ) :
t r F ; ( E : i
F 3 9 n x
E E. E F gI
F  6  L !  n  B l
x  *  A  v l

s  E  X 9  Q l' ,  N  t  s l l
e ,  _ .  C i )  i i  r l

F  H  E  U  F I
X H E F f , I
Y  *  r a  N  h r l

!  H  F : . E I
r r  H  =  :  X l
v 9 n g 9 l
4F .E ,d ,[l
- tri t+ -r t-l

o
|7!

>'

H

C)
ts

o

H I
H I

A I
- l
- l
o l
> l
v lv l

o l
> l
a ) I
F i l
^ l
v l
F I

\ O l

: l

F I

c)
X

\o

F
\0

T 5 l

9 E {
F < g

- Y v

z i ( t r
- . Y e o
\ J > 4 o .

:
- l

9 l
.1 |

> l
^ l
- l

v l

r A l

G ) I

>J
I

o l
E l
r l

v l

al
C. ) l
H I

A I
. x l

t >
l  
I V
I H

I A
t -
t -
l ( )
l > t s

I O t r
l o ( )
l a F
I H

t A d

I U
l ( : d > .
t y v *
I O F t s

I H B
l H ( . ) c )
l * H - l

t a  H  =  i l
1 7  ( )  C )  ( )
l F - g *

E 6  ;  s
:.Y :Y l1 *a L x O t r

9 E  F  ) s
U H

H I H *
f : X C g F l

i t s v +
F] rA rri ?
5 H  E (  

- t J .

E S  S  c a
d 4 F A

c g e i c ) u
^ F H - !* + t  i  i
F q = ! ) ( ) 6

A H * r V

F  l l t a  c a  ,
O * C g -
l E  r Q E  i \
o X ( . ) f ; c o
A E E F  F
E E x 6 .  . P
- 4 t s H

E E X x  E
o r E d b  o
F o l '  l d  o
H - H ; F

R r y ^ ^ H

t  & b  H  a  E  i
* o E 6 X 9 5
x s o a c s ' X i d

\ o F H E X H 9

E H  !  F  gF  8 .
FA^. g]7 = ts g
- - F \ * - !

> E

F q )
ai lo

c! c)

ts
(.)-
C)

H

F
o

* O

< c g
ra, pr
F > ,

ts

H-
()

3

F()
Z a

t -
c.l 5
- 0,rl

> &
.o (.;)



n
c{

v

t

+€
N

cn t-- 6l

c|

t r  : * F
d  H g
H s g i X > .
R . <  F  E :
i ) . ,G H q i> ' E  i ]  H  t r, E 9 F P E
- d ^ : b

E  H  i i t y  > ,q ) X X X c .

E  > , -  * X
c ) , . > i Y -q K , s d E
m  ; i  x
- q * H d

: - i v t s !v H T * > \
( ) ( . ) ; ! C Y

X q  6  9  H
O  =  Q !  F
E  0  > . 9  q
z  ! l  >  - =
F  x  e  5 €g  o  3 2  { T
9 5 d E Eg , <  ^ f r s
9 - < ^ - F r
t r s E X h <t r > E e X

) S i : Z F
^ - * HV E F X ,
+ ! d o s r (
l c . i 9 l s
H > H ! ? g=- F E H F's
* F H H - : . * t s

E  s  F : ' E  q
: 9 . F 8  E  E
: Y * t s d t u r

; T l : . 4 9 .
: z e !

! r t r F i x e
9 5 5 U E X
A H H H T . N
! * * H - F

x o 0 ) o F l q* m 6 < t s A
\ i c g c g F t i H
9  g 9 . H  e , i  c d
€  I 9 F F  I
B * A

s
X-
H

E
-
C ) / ,
ii c)
X c )
U r ' r
A

F U
F

t '  g i  i ( ;
E  O > E
! t  E  > . t )
E  g 9 F
h A N U

E  9 O H
O - : i l t r 9 -
H  r  *  H  a )
: r F s b ; i
!  a )  H  -
J Y i *
X E A 0 ) E
g m H d / t

< F 1 X r <-  x  9  * t
* 6 * F q H

: X O ( ) E C )
- E E > < E
L  q  X  F . l  H
+ H ! H ' H A

F H X 9 E ;

I E E E u r
V 4 A ^ ; i ; \

< J  c d  F  o  9 i t
o  o . o  E  > , o
I c - r E o . l c . l c )
I - F Y F F S
F * U H ts F

t 6 p 6 6 6
R - 2t r l !g e  + e  &  e

F
O

()

()
F

lTt

C)
ts-
C)

{
F(.)
a

ai

F

F

\o

3

I
X

\o

F-

\o

T l r
? : v
Fr cd

9 o
( ) F

: 9
2 4

-t: c)
lJ 0.

Fa
c)
I

,
li

l -
a)
tn

6

C)
H

r )

I

; - |
o l
Y I

I
o m l

. L l

a t o l
E r t s l

H ^ l

v c n
E c )
! u s

c) ;r
o t r
C ) T Q
= 4

: :

i i v
Y V
t 7

, * v =

L : Fn  x 0
o > : .

;  T E
c q o X

O c g X
g

t s F E

o E ! :
H C ) i r

a >  H
! : !

o

F

F

r'

L

x l
, l l

) S i { l

E  E E  I
! 9 S H l
a - * l

I  i j E  l
P < !
O . o )
?  E A
t 4  i r F
V : L

H E  , ! 8
E { * . a r E
s ! :  I H
X E  E 9
F q F F q

5 H  5  R
o . * l  * 9
- , E U *
> ts d M
r v  H  -  : f
4 * F -

. F 9 . R x
E ts N 3,X
9 E H P E
o X - " i 9
F  - -  -  J

E  o r -  E  9
C ) F v : X
t r  Y  S  i i E
^ 6 F E H Q
- . ! : : P

, : , : s s
: r t r Y Y 5 2

E  E  g  T E  B
6  + o  q 9 - a
E E t r - x o . i
S E S s F N &

; € R E E g $
U 9 S H X F E
F - - s - : J f l

i  E  g ; i  F  e F
!  E  u  3  s :  E
L 8 . H  F  U  =  X

F F ^ - , F t s -  X  F

t-.

ti

0)

o
F

F

F
\o

I F

l a.r.

i '  H
h 9 i :
E ! : U

o i r U
F 4  : g

'-'r tr F
F E q :
e i F R
; + = F
^ i . F s

F
lT1

o
E s
o g

/T\ F

# F
- H

( t t o

, 0 ) o



c\

ili

C)

()

Y F i t s
A l f
L _ V C )

J J  q C )

c)
X

\O

F

\o

F

I

2

r )

q)
l4
cd

,

l -

fT!

O

()
F
c)

F

F

c.)

(.)
F

o

>,

(.)
H

C)

r )

*.:

3
A

t -

3

F

-
o

F
] A

(.)

C)

()
j

O
6

l-t

c.)
F()

F

( . ) l

a ]
H l t,
) ) o

6 e

? o .
v l -
r -
t4
r ! x^ =

( ) E {

H  x l
! . t  7 l
i J  H I
d o l

d o l
Iv  o l

o  s l

r <  o l
C)  ca l
!  t i lp s l
c d  0 ) l
F  6 l

t f l l

F

(Y)

q)

I

F

rli

G)

(.)

 F
v i

X E

l + F <

I
X

ro

F-
\o

0)
F

F()

2

ir

^

x\ '
U

-

\)
G

U
A

k

Q

-

F ^ l
< :

>< ><

u s
A F
u !

:\T Y
^

Q ) a

\-

Fs D\

X F

l k
l !

| 
(F)

t -
t !

I  A :

l !

I !

t <

l v
t \

l v

l a )
J A
I t f
I U
t *

-
U

()-

(J

|\
Ol

^

6

o
F

ti

(.)
>'
a.)

o
3

r )

3

a)

()

()

b i F
< . )

6 c g
d -

-Q .=

R U
o (

a t -

V do . >
o q

\ o =
.t ru

l a H

v $

x 6
- Q )

O F i

l q

I ( )
l o

l ^

,

!

fr

d*{

F

X

ts

(.)
F

0)

F
O
()
-

I
x

rc)

F

\0

c s 5
: 0 )

q ) i r

l- Y.o x
2 R

r )  H

c.)

X

F()

f-r

C)

F >
U c )

b 9
E o.r
s >
O F

o o
t < *
o ao t Y

F x
F N
F d

* F
i v
F? co
x x F
o c )

c ) ( . )
E H

() c.)

F

(!)

I
o

F
fi

F
at

r

a)
F

F
F

C)

o

O 9 )
F

^i i)

* F

* F

2 6

.o 6l

F

A -

Fi tv

i'i o

> ) F
G ) v

^i C)
! /  c )

c n F

: 9z 3

F >



XAPAKTE PII C TI/TKA O CH O B HbIX BIIAO N AE'ITB JIbH O C TI4
CTYXEHTOB

Codepercanue odyueuun Xap axmep ucm una ocHo sHbN e ud o e
d eameno uo c m u o 6y a an u4ezo cn (na yp o e n e

yvednux deilcmouii)
BBENEHIIE

Paeeurne l loHqrltq o qucle . BrrnorHsrb apuQnrerilvecKr.re 4eficrnux
HaA rII4CnaMII, CoqeTa.f, ycTHbIe I{ IUCbMeHHbIe

npr{eMbr;
. HaxoAlrrrnpu6lulxenHble3HarleHlrg
BeII4r{I4H II IIOrpeIUHOCTT.I BbIr{[C:reHLrft

(a6comornar rr orHocr.rrelruar) ; cpaBHr.rBarb
rII{CJIOBbIe BbIpDKeHIIt ;
r HaxoArrrr, ouru6rcu e npeo6pa:oBaHuqx u
BbrrrHcreHa.flx (oruocurcr Ko BceM rryHKTaM
nporpautmr).

Kopnu, cre[euur,rorapu$lrrr . OgnaKoMrrrbc.f, c [oH-srHeM xopnt n-it
crerreHrz, ceoficreaN{rr paAr,rKanoB r,r c
[paBrrnaMr{ cpaBHeHr4enr xopHefi .
' @opMynr.rpoBarb orrpeAeneHr{e KopH{ r.r
ceofi crea r<opuefi . Btr.rrdcr-srb rr cpaBHrrBarb
KOpHrr, AeJraTb npHKrrAKy 3HarreHrrr KopH_rr.
llpeo 6pasoBbrB ar6 rrrrcJroBbre ra 6yrnenHrre
Br,rpaxeHr.rr, coAepxarrlHe paAprKanbr.
. BurroJrH.f,Tb pacqerbr no Soplry.rralr,
coAepxaqr.rM paAr{Kirnbr, ocytuecTBJrf,fl,
ueoOxo4vnrbre noAcraHoBKr.r u
npeo6paeoBaurrs.
. OnpeAeJurrb paBHocrrnbHocrb
BbrpaKeHrrii c pa4uralalru. Peurarr
upparlr4oHanbHbre )p aBH eHr.rr.
' OgnaKoMlrrbc.[ c rIoHtrHeM crerreHlr c
4efi creurerrbHbrM rroKa3areJreM.
. HaxoAr.ITb 3HarreHlrt crefleHl4,
ucrronb3y{ npu neo6xoArrMocrr4
r.rHcTpyMeHTaJrbHbre cpeAcTBa
. 3alrlcbrBarb KopeHb n-it cteneuun
BrrAe crenenv c 4po6HbrM rroKa3areJleM r4
Hao6opor.
. @opMynrrpoBam ceoftcrea creueneft.
Brr.{ucr-srr crelreHrl c paqrroHanbHbrM
rroKa3aTeJreM, AeJraTb npaKrrAKy 3HaqeHr4.s
cTeIreHII, CpaBHLIBaTb CTe[eHI4.
. llpeo6pasonuBarb qrrcJroBbre rI
6yrcneHuue BbrpaxeHr.{r, coAep}Karqr4e
crerreHl4, rrplrMeHrf, csofi crea. Peurarr
rroKa3 aTeJrbHbre ypaBH eIJIiIs..
. OsnaKoMrrrbcr c npr.rMeHeHrreM
xopneft u crenesefi [pr.i BbrrrucJreHur{ cpeAHr.rx,
npr4 AeneHr.ilr orpe3Ka B ((3oJroToM ceqeHrrrr).
Peurarr nprrKnaAHbre 3a1aqv Ha (cnoxnbre

npoueHTbl.
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IIpeo 6p a: oBaHrre a,rre6p auuecKrrx
nupaxenuii

. BrrnoJrHrrb npeo6pasoBaHnfl.
BbrpaxeHrrfi, npuneuxx (popuymr, cBs3aHHbIe
co ceoficrnaMr.r crerreHeii u .norapn$non.

r Onpe.uersrr oS,racrb AonycrzMbIX
srra.reFruft rorapu(puHqecKofo BblpaxeHl{t.
r Peuram rorapu6uuqecKue ypaBHeHLI.f,.

O CHOBbI TPIII OHOMETPI4II
OcnosHue rroHqruq . Ltsy-utrrb pa4nannrrft MeroA Lr3MepeHlr.u

yrnoB BparueHr{r u ux cBr3b c rpa4ycHofi
nepofi. I4:o6paxarb yrnbl BpaTIIeHLI{ Ha
oKpyxHocrrr, coorHocrrrb BeJII{quHy yfna c ero
paclono)KeHrreM.
r @opMynrrpoBarb onpeAeneHll-tr
TpuroHoMerpr4r{ecKl,Ix (pyHr<Ilrfi An-a yrnoB

noBopora v I'nfl, ocrpbx yfnoB
nprMoyronbHoro rpeyronbH uKa u o6rscH.f,ru
UX B3AI,IMOCBS3b.

OcuosHrre rprrroHoMerprlqecKue
TOTftAeCTBa

. llpnMeH.rrrb ocHoBHbIe
Tpr{roHoMeTpr4rrecKl,Ie ToxAecTBa Anf,
Bbrr*rcJreHrrs gHaqeuufi TpliroHoMerpuqecKux
tbyuxqufi uo oAnofi Ir3 HLIX.

Ilpeo6pa:oBaHrrq upocreirurux
TprrroHonlerpuqecKrrx nrrpaxeunii

. VIzyr{r.rrb ocHoBnrre $opnynu
Tprrf oHoMe rpnu'. $opltym,r cJloxeHvt,
yABoeHVr, npeo6pa:o Banvfl. cyMMbI
rpr{roHoMerpltqecKux $yHxqufi e
rrpor{3BeAeEvre v Ilpolr3BeAeHus. B cwMy 14

npr.rM eHsTb [pI,I BbIqI4CJIeHI,I[ 3HaqeHI{.g

Tpr{f oHoMerplrlrecKofo Bblpax{eHHs Ir
ylpoueHrrt efo.
. OgnaKoMLITbcs co cnoficreaMl4
cr.rMMerpr{u roqeK Ha eAuHuquofi orcpyNuocrl{
14 nprrMenrrb Irx Ans BbIBoAa $opnayn
TIPIIBCAEHII'.

flp o crel"rrurre rpuroHoMerpuqecrcue
ypaBHeHus rr HepaBeHcTBa

' Peurarb no Qopuynau u no
TprrroHoMerpr4qecKoMy Kpyry npocreft urne
Tpr4f oHoMerpr4r{ecKI,Ie ypaBHeHI{s.
. [pr4MeHrrb o6Irlue MeroAbI perrreHllt
ypanireHufi (npune4euue r ru'tuefiHoMy,
KBaAparHoMy, MeroA pa3no)KeHlrf, Ha
MHoxHTeJrH. 3aMeHbI nepeMeHHofi) npu

perrreHrrrr rprrroHoMerpl{qecKlrx ypanueuufi .
r OrMeqarb Ha Kpyre pelxeHlrt

npocreft urirx rpl4roHoMerpllqecKux
HEPABEHCTB.

ApncuHyc, apnKoclrHyc, apnTaHreHc qrrcJla . O:naKoMrrrbct c rIoHtrLIeM o6patrrx
Tprrf oHoMerpaqecKax SyHrcqufi ,
' tr4zyqurb orlpe.4eneHns. ap:rculuyca,
apKKocrrHyca, apKTaHf eHca qI{cJIa,

$opruyrupoBarb r.Ix, uso6paN arb Ha

e4r.trn.rHofi oKpyxHocrlr, rplrMeHtrb rIpI4
perxeHrrr{ ypanueHufi.
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IIX CBOIACTBA 14 TPA@I4KI4

flonsrrre o HerrpepbrBHocrrr Syurcqllz

. OgnaKoMrlTbot c IIoHtrI.reM
nepeMeHHoft , npzuepavu gaer4crzr4ocrefi
MexAy rrepeMeHHbrMpr.
. O:HaKoMr.{Tbc{ c rrourrlreM rpaSura,
onpeAensrb nprrHaAnexHocrb roqKr.r rpa$zry
$yHxqlrra. llo $opuy.rre npocrefi urefi
3aBr{crlMocrr.r onpelenrrb Br.rA ee rpa@ura.
Br,rpaxarr, no Qopuy:re oAHy rrepeMeHHyro
rrepe3 Apyfr,re.
. OguaKoMr.rrbc.f, c onpeAeneHlieM
@yunuz", SopnaynupoBarb ero. Haxo4lrm
oOlaqrr olpeAeneHus. u o6nacrr gna.{eHufi

O6paruue {ynnquu . OgnaKoMrrrbc{ c rrpuMepaMrl

SynxquouanbHbrx 3aBr4 ct4Mocrefi n pealrurx
npoqeccax r13 cMexHbrx Ar4 CUr4rrnHH.
. OggaroMrrrbct c.4oKa3areJIbHbIMI4
pacc yx.4eHrrflMrz. HeKoroprJx cnofi cre
:uruefi nofi r{ KBa4parr{uHofi QyHxqrafi ,
npoBoArrrb nccneAoBanue .nuHefinofi,
KycoqHo-nuHefinofi, .4po6uo - ruruefinoii u
KBalparr,rquo ii syuxqufi , crporarr nx rpa@uxu.
Crpourr v qr.rrarb rpaQnnn Qynrqufi.
I4cc,re4onam Syuxqull.
. Cocraenrrb BrrA $yrixquz no IaHHoMy
ycJroBr.rro, pelraTb 3a4aqv Ha gKCTpeMyM.
I BbrlorHxrrnpeo6pa3oBaHrrrrpa$llxa

O6paruue SyHrcqun . Vlsyrrurb noHflmlte o1pamuoit
eyHKLluu, orpeAenrrb Br{A rr cmpoumb zpafiurc
o6pamuoil Syurct1uu, uaxodumu ee odnacmu
onpedeneuun u o1nacma suaqeuuil. flpuvrerurr
ceofi crea Synxqnfi rrpu uccneAoBaHnr.r
ypanueuufi H rrpr4 perrreHr4tr 3aIar{ Ha
sKCrpeMyM.
' OsHaKoMHTbcr c rroHrrrreu cloNuofi

CreuenHue, rroxa3areJlbH6Ie,
,rorapuSnurqecxrre H TprrroHoMerprrqecKue

Syuxqlru. O6parHrre rpuroHoMerpuqecKue
0YHrculIu

. Brrqncr.f,Tb 3HaqeHprr Syuxqnn no
3HaqeHrrro apryMeHTa. Onpe4elxrr
rroJroxeHr.re rorrKr,r ua rpaSzxe rro ee
KoopAr{Haralr u nao6opor.
. l4crronb3oBarr ceoficrsa Synxqzfi 4n.a
cpaBHeHrrr :uaqeuufi creueuefi u lorapz$uon.
. Crpourr rpaSuKrz crerreHHbx rr
rorapu$lrzqecKr4x Qynxqufi .
. Peruarb rroKa3areJrbHbre r.r
norapuQnrilqecKr.re ypaBHeHr.rr rr HepaBeHcrBa
IIO LI3BeCTH6IM ilJIfopI{TMaM.
. OgHaKoMrrrbcr c noHsrr.IeM
HerrpepbrBHofi uepr.ro4z.recxofi Qynr<qran,

cnoficrsa cnHyca r4 KocHnr.rpoBaTb cBorzcTBa cIlHyCA r4 KOCHHyCa,
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crpolrTb r.rx rpaor.rKt4.
. OgnaKoM[Tbcq c IIOH{TLIeM

rapMoHr.rqecxzx xole6 auuit u rrpvMepaMu
f apMoHr.rqecrnx xo:re6 auuit glt orrucaur,r.f,
rpoqeccoB n Qusuxe r.r Apyrux o6racrsx
3HAH]j[..

' OgnaxoMrrrbc{ c rroHrrr{eM pa-:punuofi
nepu oAur{ecxoft (pyurcquu, QoprrynLrpoBarb
ceoilcrea raHreHca 14 KoraHfeHca. crDor{Tb Lrx
rpaQnru.
. llprrMeH-{rb ceoiicrsa Qynxqufi 4nx
cpaBHeHrrr gnaqeunfi TptrloHoMerpuqecKux
$ynxqzfi , Anr perxeHr.rr rpr.{roHoMerpr4qecKrrx
ypanuenufi.
. Cmpoumb zpa$uxu o6pamuatx
mpu z o H oM e mpwt e c KzN $yuxt4uit u onp e d ennma
no zpa$uxaA4 ux ceoilcmea.
. BrrrroJrHrrb upeo6pa:oBaHrre
rpafruxon.

HAIIAJIA MATEMAT IIIECKO|O AHAJII43A
fIo c,r en os areJrb Ho crrr . OgnaKoMlrrbct c noHtrlreM.Illcrosofi

rro cJreIoB areJrbH ocrr{, cnoco6auu e e 3a4aHyrfl.,
BbIIIIICJIEHI{,'IMI{ EE qJIEHOB.

. OsuaKovumbcfl c noHflmueM npedena
nocneOo6omenbHocmu.
. OgHaKoMlrrbct c BbIrIrIcJIeHI4eM cyMMbI
6ecroHeqHoro quc,rroBoro psra Ha npr.iMepe
Bbrr{ucreHufl cyMMbr 6ecrone.rno y6unaroulefi
f eoMerp[qecroft [porpeccrrrr.
r Peurarb 3aqartu Ha rlprrMeHeHl{e

Soplrymr cyMMlr 6ecxoHe.ruo y6rrearoqefi
reoMerpnqecxofi [porpeccuu.

llpolnnoqHas u ee [prrMeueHrre ' OguaKoMLITbc{ c IIoH-f,TI{eM

upousno4uofi.
. Llsyqrrrb r{ SopnaynzpoBarb ee
MexaHlrqecrcurt u reoMerpr.rqecxufi cMbrcJr,
r.r3rrrrTb aJrropHTM BbrqprcJreHr{x npouse o4uofi
Ha npl4Mepe Br,IquclreHllf, MrHoBeuuofi
cKopocrr4 r4 yfnoBoro rcos@Qrlqnenra
xacare.lrtnofi.
. CocraBJrrrb ypaBHeHHe xacatelrnofi n
o6rqen Bvrne.
. BrryqlrTb rrpaBrina
gu@$epeHrlr.rpoBaHrrr, ra6laqy npor.r3BoAHbx
gneMeHTapHrrx Synxqlrfi , npuueu ATb Ans,
au$$epeuqupoBaHrrf, Syuxqnfi , 4.nx
cocraBneHr4r ypaBHeHrrs xacarelurofi .
. Vlsyqr.rrb reopeMbr o cB.f,3lr ceoficre
Qynxquu r4 rrporr3BoAnofi, SopuynupoBarb rrx.
. llpoBoArrrb c rroMotubro upoueao4nofi
IrccneAoBauue Syurcqvvr, 3alaHnofi @opuylofi .
. YcraHaBJrrrBarb cBr3b ceoficre
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Syurqlru 14 nporr3BoAHofi no nx rpa$uxalr.
t flplrMeHrrb rrporr3BoAHyro Int
perrreHuq 3aAar{ Ha HaxoxAesr.re nan6oJrbrrrero,
HAI{MEHbIIIEIO 3HAIICHTIA V HA HAXO)K.ICHIIE

3KCTDEMVMA.

flepnoo6pa3Has rr rrHTerpaJr r OgnaKoMrrrbc.fl c rroHrrr4eM r{HTerpana
u nepnoo6pasHofi.
. Vlzyqr.rrb rrpaBr.r.[a Bbrtr[creHu.f,
nepnoo6pasnofi u reopeMy Hsroroua-
JIefi6nuua.
. Peruarb ganaqu Ha cBr3b
nepnoo6pasuoft lr ee c npor.r3no4nofi, na
BbrrrrrcJreHr.re nepeoo6pa:uofi 4rx 4aunofi
(pyHxquu.
r Pelrarb 3aAaqu Ha npuMeHeHrre
rrHTerpana An.f, BbrrrncJreHu.rr Qu:uuecxux
BeJIHT{I4H u u:rouaneft .

YPABHEHVTflVI HEPABEHCTBA
Ypannenuq u cucreMrr ypanneunii
HepaneucrBa rr crrcreMbr HepaBeHcrB
AByMfl rrepeMeHHbrMrr

. OguaKoMrrrbcr c npocrefiurulru
cBeAeHrrrMr,r o KopHrx a,rre6pauuecKrrx
ypanHeHuft , c rroH.rrrHrMrr HccneAoBaHrrt
ypanHeuufi u cr4creM ypanueHufi.
. Vlzyqr,rrb reopurc paBHocrrJrbHocrn
ypanueuufi u ee npr4MeHeHr.re. lloeropurr
3arrrrcb perxeHnf, craHAaprHlx ypanueuuii,
nprreMbr npeo6pasoBaHr4fl ypanuenzfi 4rr
cBeAeHrrr K cTaHAaprHoMy ypaBHeHrrro.
. Peruarb parlrroHzurbHbre,
r.rppallrroHanbHbre, noKa3aTeJrbHbre rr
TpuroHoMeTpuqecKue ypaBHeHur t4 cr.rcreMbr.
. VlcrroJrb3oBarr, ceoficrea u rpaQuxz

QyHrcrluft Anr perreHur ypanueHufi.
flonropurr ocHoBHbre nprreMbr perxeHuq
cI{cTeM.
. Pelrarb ypaBHeHr{{, rpr.rMeHsr Bce
npr{eMbr (pasnoxeu rre Ha MHo}KI{TeJILI,
BBCACHIIC HOBbIX HEII3BECTHbIX, IIOACTAHOBKA,

rpa$uvecrcnfi nerog).
r Peurarb cucreMu ypanueuufi,
npr.rMeHrr pa3n[qubre cnoco6rr.
Oguarouurrcq c o6q[Mr.r BonpocaMrr
perxeHirr HepaBeHcTB r4 IrcfIoJIb3oBaHIrt

csoficrn u rpa$rznon Syurcqufi npr perxeHr.rn
HepaBeHcTB.
. Peruarb HepaBeHcrBa r4 crrcreMbl

HepaBeHcTB, [pr.rMeHqt p€l3JluqHble

cnoco6u.
. flpr4MeHrrb MareMarur{ecKfie MeroAbI Ant
perrreHrrr coAepxaTenbHblx 3a4aq vI3
pa3nflqHbrx o6racrefi HayKrr Ir [paKrHKLI.
I4urepnpeurpoBarb pe3ynbrarbl, yql{TblBarb

OEAJIbHbIE O|DAHI,IqCHII',
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K OME IIHAT O PIIKII, TE O PI4I4 B EP OqTHO C TEIZ IA C T,qflNC TIAKN
Ocnosurre rrouflTrrs rcou6nuaropnKr{ . VIzyr{HTr, npaBu.rra r<olr6uuaropr{Kr4 r.r

rrprrMeHrrr npr{ perreHuu xona6nnaropHbrx
3AAaq.
. Peurat rolr6uHaropHbre 3a1aqu
MeroAoM nepe6opa Ia rro [paBr.rny yMHoxeHuq.
. OgnaKoMlrrbct c [oHsrI.{tMI.{
xolr6nnaroprrKr.r: pa3MeuleH[rrMrl,
cor{eTaHIrtMLI U nepecTaHoBKaMlr H

$oplrynana v rrs rrx BbrqrrcJr enux.
' O6b.f,cHrrb rr npLrMeH.f,m Soprraylu
Arr Bbrrr[c reHLrl; p a3Meu{eHr.rft , nep ectanonox
u cor{eraHrlfi npu pe[reHr,r[ 3a.qarr.
. OgnaxoMrrrbcr c 6l.ruouolr Huorona ra
TpeyronbHrzKoM flacxars.
. Peruarb npaKTr.rqecKr.re 3a4aqu c
rrcrroJrb3oBaHr{eM uon_{rfifi pr [paBrrn
rcou6uuaropvKtr.

3,rerrenrr,I Teoplrlr nepoarnocreii . WzyqHTb KJraccr{ecKoe onpeAeneHrre
Beposruocrn, cnoficrBa BeporrHocrrr, TeopeMy
o cyMMe nepotruocreft.
r PaccMorperb rrprrMepbr Bbrr{ucreHut
B epo{THocrefi . Peurar b 3ara.uu H a BbrqrrcJreHr4e
BeporrHocrefi co6urufi.

flpeqcran.ueHrre AaHHrrx (ra6,ruqr,r,
ArrarpaNrlrnr, rpaSruur)

. OgnaKoMurbc.s c npeAcraBJreHrreM
qr.rcJroBbrx AaHHbrx 14 rrx xapaKTepr.rcTrrKaMr.r.
. Peruarb rrpaKTr4gecKr4e 3a1La'tvr Ha
o6pa6orxy qr{cJroBr,rx IaHHbrx, BblrrucreHne v x
xapaKTep14 cTr.iK.

fEOMETPI4fl
flpnnrue u rrJrocnocrrr B rrpocrparrcrBe . @opMynr{poBarb u rrpr{Bo.4r4Tb

AOKa3aTeJrbCTBa npr43HaKOB 83arrMHofo
paclonoxeHrrr nprMbrx Lr rrJrocKocrefi .
Pacnognaearb Ha qepre)Kax H MoAenrx
p a3nur{Hbre cnyqar4 83 ar.rMHof o pacilofloxeHu_f,
rrprMbrx u fino cKo creft , aprylr eHrrrpoBarb cB or.r
cyxAeHr4r.
. QopMynrrpoBarb orrpeAeneHrrr,
npr43HaKr4 r.r ceoficrea napannenbHblx rr
[eprreHAr.rKynspHbrx nnocKocrefi , 4nyrpanHlrx
u:ruueitntrx yrnoB.
. BrrrroJrH{Tb nocrpoeH[r yrnoB MexAy
rrp-BMbrMr4, upxuofi rr nJrocKocrbro, MexAy
rrno cKo cTf Mrr rro oilrrcaHr.rro u pacrro3HaBaTb
IIX HA MOAEISX.
' llprlMeHsrb rrprl3HaKl{ t4 ceoftcrsa
paclonoxeHr.rr ilp_f,Mbrx r{ rrJrocKocrefi npu
perxeHr,rrr 3aAarr. I4:o6paNarb Ha pncyHKax pr
KOHCTpynpoBaTb Ha MoAeJrrx
Ilepll eHAr4Kynrpbl rr HaK,rIoHHbre K rrJrocKocTr4,
rrprMble, lapannenBHbre nJIocKo cTI,I, yfJIbI
MexAy npxlroit Lr rrJrocKocrbro Lr
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ooocHoBbrBaTb nocTpoeHrre.
. Peura'Ib gan:aqv Ha BbIrIrrcJIeHLre
reoMerpuqecKrrx BeJrr,rqrru. Ouucrrsam
paccToqHue oT Tor{KI,I AO IIIOCKOCTI4, OT
npxlrofi Ao rrJrocKocrr.r, MexAy rrJro cKo crrMr/r,
Me)KAy CKpeXIr.rB aroqr{Mr4 np.f, MbrMI{, MeXAy
rpor.r3 B onbHbrMr.r (f uryp auu B npo crpaHcrB e.
. @opMynr.rpoBarb r{ AoKa3brBarb
ocHoBHbre reopeMbr o paccrorHnrx (reopenanr
cyxrecrBoB arprs, cnofi crna).
. I4go6paNarr Ha qeprexax r4 MoAeJrrx
paccrorHl4s u o6ocsoBblBarb cBoH cyxreHvfl.
Onpe4e:rxrb H Bbrr{r4cJr-flTb paccro fl:nvrs. B
npocrpaHcrne. flpurreH{Tb Sopnylu u
TeopeMbr nnaHrrMeTplru I.Jfs peureHr,rr 3alaq.
. O:naKoMlrrbct c IIoHtrI,IeM
lapannenbHoro [poeKTrrpoBaHr,rr u ef o
ceoficrsaN{u. @opuynuposqmb meopevy o
nn o ulad u opmo z o H orxuu o il np o e rcryuu
TtHOzOyzOnbHUKq.
. flpprMeH{Tb reopr.rrc 4lx o6ocnoBal:afl.
nocrpoeHufi r,r nrrqlrcleuuii.
AprynaenrupoBarb cBopr cy)KAeurrs o
B3arzMHOM paononox(eHr{v npocTpaHcTBeHHbrx

0uryp.
MnororpaHHrrKu . OnracbrBarb r4 xapaKTeprr3oBarr,

pa3nlrrrHble BlrAbI MHororpaHHprKoB,
rrepequcn,aTb I4x gJreMeHTbr u csoficrsa.
. Wzo6paxam MHororpaHHrrnrr pr

Bbrrr oJrHrrb n o crpo eHrr x ua nso6paxeHrr.f, x r{
Ha MOIenrx MHOrOfpaHHr4KOB.
. Btrql{cJlrrb nunefiurre 3JIeMeHTbr r.{
yrnr,r B rrp o crpaH crB eHHbrx ron @ lryparlta.sx,
apfyMeHTr{poBaTb cBorz cy}KA ellufl.
. XapaKTepr43oBam u r.rso6paNars
cerleHvfl., pa3B epmKu MH 02 ozpaHHuKO g )
Bbrqr.rcJrrrb nnorlaArr nonepxuocrefi .
. Crpolrrb rrpocrefiurue cevenr.rx xy6a,
rrpr43Mbr, nupaMr4Abr. Ilpuueuxru Saxru z
cBeAeHr4r r{3 rrJraHr.rMeTprru.
. OguaKoMr4Tbcr c Brrp;aMu cuulrerpufi n
npocrpaHcrne, $opnynupoBarb onpeAeneHprt
t,r cs oif crna. Xapaxrepr.r3oBarb cr4MMerpr{r.r reJr
BpaqeHus r.r MHof orpaHHrzKoB.
. llpr.rMeHrrb ceoitcrsa cr4MMerpr{u npu
pelrreHr.ru 3aAarr.
. tr4qronb3oBars npno6pereHHbre 3Han:as.
Anr I4CCneAOBaHrrr a Mo.qenr{poBaHl4s
HCCJIOXHbIX 3A,4Aq.
. tr4go6paxarr ocHoBHbre
MHOrOrpaHH'krKLl n BbrrroJrHrTb pr4cyHKr4 no
ycJroBrrrM 3aAaq.
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Tera rr [oBepxuocru Bpa[reHus . OgnaKoMrrrbcr c BIr.4aMr.r ren
BparrleHr.{r, S opruynupo Barb r4x orrpeAen enr4s. vr
ceoftcrsa.
. (DopMynr.rpoBarr, TeopeMbr o cerreHr{r{
IIIapa rlJlocKocTblo Ir o Il,qocKocTlr,
KacareJrbHofi rc c(pepe.
. XapaKTepr.r3oBarr u uso6paxarb reJra
BpaIIIeHr4g, I{X piBBepTKII, CeqeHIIt.
. Peurarb ga4arryt Ha nocrpoeHr4e
ceueHufi , Ha BbIqI{cJIeHI{e .qnlzH, paccr o n:nufi,,
yf JroB, rlo ruaAefi . flpon ogurb AoKa3 areJrbHbre
paccyxAeHus rrpu peureHrrrr 3a4aq.
. llpurMeHsrb csoficrsa cr4MMerpr{H nplr
perrreHrrr{ 3aAaq Ha TeJra BparrleHrrtr, Ha
xolr6uHaqnro reJr.
' Wzo6paNarr ocHoBHbre Kpyfnbre rena
H BbrrroJrH{Tb prlcyHoK no ycnoBr.rrc 3aIiaqh.

I{:mepeuus B reoMerpun . OsHaKoMHTbclr c [oHsrrirMr,r [rouaAu
u o6reua, aKcr.roMaMrr z ceoficreaN{r.r.
. Petuurb 3aqalril Ha BbrrrlrcreHue
nroula4efi rrJrocKr{x (hraryp, ilpr{MeHrt
coorBercrByrorrlue @opnynu u Sarru us
IIJraHr.rMeTpr{u.
. Vlzyqr,rrb reopeMbr o Bbrqr4cJreHrrrr
o6reNroe npocrpaHcrBeHHbrx reJr, peurarb
3aila,uv H a npr.rM eueuue S opuyn Bbrrrr.rcneHr{t
o6r,eMoe.
. Vlsyuurr $oprraynbr In.s BbrqlrcJreHrrt
nroulaAefi rroBepxHocreii lrHororpaHHr4KoB rr
Ten BparrleHus. OsHaroMr{Tbcr c MeroAoM
BbrrrrrcJreHu r rrnorua4n rroBepxH o cru c S epu.
r Peruarb 3aAaqLI Ha BbIrILIcreHue
nlorqaAeft rroBepxHocrn npocrpaHcrBeHHbrx
TCJI.

Koop4unarbr rr BexTopbr . OgnaKoMIzTbc{ c floH.rrrr.{eM BeKTopa.
. Azyqurb leKaproBy cr.rcreMy
KOOpAr.iHaT B npocTpaHcTBe, cTpor.rTb rro
3 aIaHHbrM KO OpArrHaTaM TOqKrr r.r rrJlocKocTrr,
HaxoArrTb Koop.qrrHaTbr TorreK.
. HaxoAHTb ypaBHeHVs oKpylxHocrr.r,
c$epr,I, nrocKocrrr. Brr.Iucrsrb paccrorHrr.rl
Me)rq{y ToqKaMra.
. Vlzyqzrs ceoficrBa BeKTopHbrx
BeJrr{quH, rrpaBr,rna pa3no}KeHr.I{ B eKTopoB B
TpexMepHoM npocTpaHcTBe, npaBrrna
HaxoxAeHrzs Koop.4uHaT BeKTopa B
npocrpaHcrBe, rrpaBr.rla Aeft crnuii c
BeKTOpaMr,r, 3aAaHHbrMr.r KoopAI{HaTaMu.
. flpuueHrrb reopurc npu perxeHLrkr 3a1;a.r.
ua 4eftcrnur c BexTopawu. Wzy'turb cKanrpHoe
nporr3BeAeHHe BeKTopoB, BeKTOpHOe
ypaBHeHrre npsuofi u nnocKocrra. Ilpunaensrr
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Teopurc [prr perreHvrpr 3a4al] Ha Aer4cTBHr c
BeKTOpaMrr, Ha KOOpAT{HaTHbrfi MeTO.{, Ha
npHMeHeHrre BeKTopoB Anr Bbrrrr4c rreHus.
BeJrr{qr.rH yrnoB rr paccTorHr.rfi .
. OgnaxoMlrrbctc.IloKa3areJrbcrBaMrr
TeopeM cTepeoMeTprrrr o B3arrMHoM
paclonoxeHlrrl nprMbrx r4 rrJrocKocreft c
I4CIIOJIb3OBAHI{EM BCKTO

)^IEEHO-METOAUIIE CKOB U MATEPI4AJIbHO-TEXHNIIECKOE
OE E C IIEIIBHUE TIP OT PAMMbI )TqEEH O fr AIT CqIIIIJIUHbI

<<Mare*rarurca: a.nre6pa Ir HaqaJra MareMarrrqecKoro aHaJrrr3a; reoMerpufl>)
OceoeHue rrporpaMMbr yue6Hoit ArlcuurrnliHrr <Mareltarzxa: a,rre6pavlna'tara MareMarrrr{ecKoro

aHarv3a; reoMerpr4.f,) rrpeAnonaraer Halrrrque n npoQeccuouamsofi o6pasonaremnofi opfaHr{3arlurr,
peanrr3)'roqefi o6pasonarenbu).ro nporpaMMy cpeAHero o6rqero o6pa:oeaurs B npeAeJrax ocBoeHrs OIIOII
CIIO na 6a:e ocHoesoro o6urero o6pa,:oeanprfl., y.re6uoro ra6unera, B KoropoM r{Meercr Bo3Mo)KHocrb
o6ecneqprrr ceo6o.4Hrrfi 4ocryn n LlurepHer Bo BpeMs y.re6uoro 3anflTufl. i.r B rrepuo.q nueyre6nofi
AesrerbHocru o6yraronlr4xcq.

floueurenue xa6unera AonxHo yAoBnerBopxrl rpe6oBaHrrrM CauurapHo-snrrAeMzoJrofrrqecKrrx [paBrrn
r.r HopMarunon (CanlluH2.4.2 J\e 178-02) u ocHaueHo rlrrroBbrM o6opylonaHr4eM, yKa3aHHbrM B
Hacro.f,rrrax rpe6onauu.f,x, B ToM rrr.rcJre cileuuanu3uponannoft yre6Hoft ue6emro u cpeAcrBaMu o6yuenlrx,
Aocraror{HbrMr.r Ans BbrrroJrHeHr{r rpe6onaHr.rfi x yponHro rroAroronxn o6yraroruuxcr'.

B ra6nHere AoJrxrHo 6rnr lryrurvue4ufiuoe o6opy4onaHvre) rrocpeAcrBoM Koropofo yqacrHl.{Ku
o6pa:onareJrbHoro npouecca Moryr rrpocMarpr{Barb Bu3yanr,Hyro raH$opuaquro ilo MareMaruKe, co3raBarb
rrpe3 eHTarlur4, Br.rAeoM aTepr,raJrbr, r4Hbre Ao KyM eHTbr.

B cocrae yve6no-ueroAr{qecKofo r4 MareprraJrbHo-TexHr,rqecKofo o6ecne.{euur nporpaMrrau yve6uofi
Ar{cqunnr{Hrr <Marelrarnra: arre6pa u :r.armna MareMarrrqecKoro anantr3a; feoMerpnq> BXoAtr:

o uHoroOyHKrlrroHanrurrfi KoMTIJIeKc nperloAaBaren.g

o HarrrAsue uoco6ux (rolrnrexmr yue6Hux ra6mrq, rrJraKaroB, noprperoB BblAaloquxct yrIeHbIX-
MaTeMaTr4KOB r.T Ip.);

. uu0opuarlrroHHo-KoMMyHr.rKarLrBHbre cpeAcrBa;

. gKpaHHo-3ByKoBr,Ietoco6ux;

. KoMrrJreKT TexHr4qecxofi 4oxyueHTaurru, B ToM rrr{cJre nacilopra Ha cpeAcrBa o6yuennr, IrHcrpyKIIun rro ux
r4 crro Jrb3o BaHrrro r.r rexHr{Ke 6es o uacHo cru ;

o lu6:r.uore.rHrrft 0oua.

B 6u6nuore.rHHfi 0o"a BXoArr yre6nuru, yre6uo-lreroAr4qecKr,re KoMnneKrur (YMK),

o6ecnequsaroqi{e ocBoeHlre yue6uoft Arrcuulnr.rHrr <Mareir,rarnra: a,rre6paLr:na'uura MareMarl,IqecKoro

aHanvza; reoMerpr{r)), peKoMeHAoBanHbre r.rnrr.4onyueHHbre,4n.f, r{cnoJrb3oBaHlzq n npo$eccuoHaJlbHblx

o6pa:onareJrbHbrx opraHr{3aurrflx, peaJruts yroqux o6pa:onarenbH}'Io nporpaMMy cpeAHero obulero

o6pa:onanu{ B rrpe.qenax ocBoeHrrs OIIOI CIIO na 6age ocuosnoro o6uero o6pa:onanus..
Eu6:ruore.{ulrfi Qou4 Mo)Ker 6rrrr AononHeH 3Hrlr{KroneAuqMr,r, crpaBoqHrrKaMr.r, uayruoft u Hayr{Ho-

nonynrpHoit rnreparypofi, u Ap. no MareMaruKe.
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B npoqecce ocBoeHat lpofpaMMbl yve6Hofi Ar4culrlnr.{Hr,r <Mareu arvrKa:a,rre6pa r,r HaqaJraMareMarvrlecKoro aHaJrhrca; reoMerpl'r-f,)) cryAeHTbr AoJrxHbr r4Merb BO3MOXHOCTb AOCTyna K SJreKTpoHHbrMyue6urru MareplzanaM no MareMarIrKe, LlMeroqr{ec-f, s cno6orHoM rocryrre B crrcreMe IrlHrepuer(enexrpoHubre KHr{rr{, [paKT[rK]Mbr, Tecrbr, Mareprriurbr Ef3 u ap.).

PEK OME HAYE MA'I JII4TE PA TYPA

fna cmyderumoe

Komroropoe A'H. A-rlfe6pa vI Harrara alanvaa l0- 1 1 : yue6Hux - M.: llpoc eeupnue, 2002floropeloa A.B. feolrerprrs.10-11 xn.: yle6nur _ tr,l.:-npocnerueHre, 2009

fna npenodaeumerefi

06 o6pa:onaHl'Il{ B Pocctzficxofi @e4epaqurz. (De4epa,unrrfi 3aKoH pocctrficxoit @e4epaq uu or 29.uexa6px 2012 r, J\ie 273-O3
@egepa;rrnrrfi rocy4apcreeHur,rii o6pa:oearemuufi craHAapr cperHero (norHoro) o6uleroo6pa:onaHz-s. Yre. flp'xasolr Muno6pnayxu poccua or 17 vas20r2r. J\b 413
flpuras Muno6pnayxu Poccau or 29.uer<a6px 2014 r.Ns 1645 < o eHeceHr.rr4 r{3MeHe uuit srpr.rKa3Muuucrepcrna o6pa:o BaH]aA u HayKrr Pocczficxofi @e4epaqurr or 17 mas. 2012 r.l,lb 4 1 3 (06yrBeplKreHua Se4epa'lbHoro rocy.4apcrBeHHoro o6pa:onareJ'rbHoro craHrapra cperHe1.o (nonnoro)o6nlero o6pasonanzx>.
PexolreH4aqnu IIo opfaHv3allzu rtonyqeHlr{ cpeAHero o6rqero o6pasonanu-s B rpeAeJ]ax ocBoeHr'o6pa:onareJlbHblx rlporpaMM cpeAHero npo{eicuoHaJrbHoro o6pasonau vs.Ha6ase oc'onHoroooqero o6pasonanl4t c yrrerou rpe6onauuf,$e4epalbHbrx rocyrapcrBeHHbrx o6pasoeareJrbHbrx
craHAaproB I'i nonr{aeMofi npo0ecQurrvru cneIIHilJIbHocrH cpeAHero npo4eccrroHanbHoro
o6pasonauux (nucruo {enapranreHTa rocyAapcreeHnofi rroJraTr.rKrr n c$epe froAroroBKu pa6o.ruxKarpoB u fillo MrHo6puayxu poccua or 17.03.20i5 ]r'e 06-259).
Arasacss JI'c', Byryson B'@., Karouqen c.E. u.up. feouerpux (oa:onrrfi a npo@u*nrrfi yponHr.r).l 0 - 1 i .  - M . : 2 0 1 2

BalnNtaxoe M'l{. MareMarl'rKa. Kuura An-f, npefioAaBarenr. Mero4uvecxoe noco6 ue. -M.:2013
EaruMaxos M'I4.LII.I4' Ifrrranoe. Mero4nvecroe noco6u e AnflrorroroBKa x EfO. - M.:2011
KorqrrH IO.M., Txaqesa M.B, (Delepona H-.E. r{ Ap. noA peA. xtuNqesxo A.B. Anre6pa pt Ha]{uraMareMarar{ecKoro amaJrvBa (6asonrrri z nposnnrurrfi yponuu). 10 x,r. _ M.: 2011
Arrnaoe IILA. u Ap. A:rre6pau H'"aila a*arru3a.10 (1 1) x,. _M.: 2012
BanrNraros M.I'I. MareMarvKa. y.re6Hr.rx a,rs HrIo u crlo. -M.:2012
EaruMaxos M.tr4. MareMarr{Ka. yqe6Hux a'' HrIo u crlo. - M.: 2013
Baruuaxon M'11' MareMar[Ka. c6opuzx 3araqupo$r.r.nrHofi rianpaueHHocrrr: yve6. noco 6ne. -M : 2 0 1 2
Eauuaxon M.I'I. MareMarrrKa. 3aAa.{Hzx: yre6. noco 6ue. - M.:2012
Bauruaxon M.11. MareMarr{Ka (6aronufi ypoeeHr). 10 xn. - M.: 201r
EaruMaxoe M.tr{. MareN{arr'r*a (6a-:onrd yponenr). r 1 r<n. -M.:2012
BaruMaKos M.14. Anre6pauHarrara aHaJrLr3a,reoMerprrr. r0 xn. - M.: 2013
BauNraxoe M.I'I. c6opHrzK 3a.{as: yre6. uoco6lre (6a:onrrfi yponeur). 1 r<tr. -M.:2012
Ko;rsrlrn FO.M. u Ip. MareMaraxa (Kuura i). _ M.: 2011
KorqruH IO.M. u Ap. MareMarr4Ka (KHura 2). _M:2011
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. MopAKoBr.rqA.f. Anre6pa vrle'artara aHaJrrr3a - MHeMosuna,2}}7

Illurepuer-pecypcbr

. http://school-collection.edu.ru - 3:rexrponurdt yre6uur <Marerr,raruKa B rrrKone, XXI eeK).

. http:llfcior.edu.ru - IaHSopuaqr4oHHbre, rpeHr.rpoBorrHbre r4 KoHTponbHbre Marepr{aJrbr.

. www.school-collection.edu.ru -Egunan KonneKrlr4t4I]ra0ponrx o6pa:onareJrbHbrx pecypcoB
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