
OT3bIB
o0urlr4an6Horo ofirroHegTa Marpoconofr Anxelu Ioprennrr Ha ar,rccepraurrouuyro pa6ory
Aurr'rp6aruena Peuara Zxcanonr.rva <Mero4urca, anropr,rrMbr r.r nporpaMMbr Anr KBrrlr4crarr4qec1oro
aHurv3a neqarHBx nJrar BBFIIlcJII4TenbHoft TexHI4Ku I,I cl4creM yrrpaBneHr.It)) tto cneqr,taJlblrocrlt
05.13.05 - <Snerrlenrrr u ycrpoficrna B6FrncJrureJrrHofi TexHr.rKr.r rr c[creM yflpalneHr{rD Ha
coucKanne yqenoft creneur,r xau.4uAara rexHr.rqecKr{x Ha}x.

Arcryarbnosrb. lnccepraquonuax pa6ora AmupiaxuesaP.LI. nocBrrrlega
coBepIIIeHcrBOBaHtIO 9reKlpuqecKofo MoAenr,(poBa[trft, a r.rMeHHo KBa3r4oTarrrqec(oMy aH{urr,r3y.
Tanofi auanlas no3BoJlter 6et npone4eur,rr Aoporocrorqrx HarypHbrx sKcrrepuMeHToB BbrrBJrrrb
HeAocrarKlr pa-:ne4euIrofi finarbl, Hanpl4Mep, 3HaqI4Ten6HBre flapa3r,rrurre eMKocrrr ra r.rHA].KTr.rBHocrn,
Bnlrtloql{e na xoe0rpuqrenr fiepeAarl]I, B pa3H6rx .qrana3ouax qacrot. Baxuocrb npoBeAeHrdr srofo
anafl-rga o6ocHoBblBaerct He[pepbIBHBM pocroM [norHocrr,r MoHTarr(a u cropocrr o6pa6orxr.r 4aanrx
B COBpeMeHHbX IIerIaTHBD( nJIaTax.

Hayvnar rroBn3rra.
l.flpeAnoNena ueroAkxa MoAenl4poBaHr4r qenefi nevarurx [Jrar Ha ocuone rpa$onofi rr.ro4enr.r

c Hc[oJrb3oBaHr{errl roueouop$noro npeo6pasoranu.r rpatf or.
2.Pa-:pa6oraH MeroA npoBepKr.r Ha usouop$uocrr r'cxoAnoii fieqar'otr qe,, Lr

MoAenl4plrolqero ee rpa(pa c [cnoJIb3oBarI]IeM aJrropr.rrMa noucKa MaKcr4MaJrbqoro florora.
, 3.Paspa6orau anropl{TM ans aflnpoKclMarlufi flepexoAnbrx orrepcrraft u [oJrr,rroHoB Ha ocHoBe

PA:6UEUT,T-T NA PA-:JIHIIHbIE OPTO|OHAJIbHBIE NP'MOYTOJIbHI,IKI{ C AAAAHHOfr TO'IHOCTBIO.
Teoperuvecxar 3uaqrrMocrb
1 'A;lropr'rrurr reopuu rpa(fon s(f$errrarno rpt4MeHeHbr Arq KBa3r,rcrarrrcrr4rrecxoro alaur 3a

[EqATHbIX UJIAT.

2.IlpeA:roNen aJIropr4TM par6uenur rpranonranefinlx nonepxnocrefi, pacmuprroqufi o6:racrl
rrpfi MeHeHLIt MeTOAa MOMeHTOB.

Ilparruvecxan 3HaqrrMocrb
l.Pa:pa6orannue B .qr4 ccepraqraonuofi pa6o:re reoMerpuqecKr4e MoAeJr[, anropr4TMhr r4

[po{ptlMMbl 6rFrr ncnonrgoBaubl An-f, alruru3a pei}nbHbrx neqarHbrx nnar 6oproaofi un.raputypu,
KOCMr4qecKr.rx a[[apaToB

2.cosAaHHlre nporpaMMbr r,IcnoJrE3oBir.jrr,rcb fipn MoAenr,IpoBar{[rr rroBbrx ycrpoficrB,
ocHoBaHHbtX Ha IICIIOJIb3OBaHI,IU MOAajIbHOfO pa3JroxeEr.r, cIlrHaJIa.

.{ocroaepnocrr pe3yJr6TaroB

.{ocronepnocrr uonr{e'HbD( B rrccepraqr4r.r pe3yn'TaroB noATBep44e'a MHofoKparHbM
TecrxpoBaHl4eM uo4eleft, cofiocraBr4Mocrbrc pe3ynbraroB MoAeJrr,rpoBarrzr c pByn6TaraMr,r
sKclepI'IMeHToB' CXOIIIMOCTbIO p$ynbTaTOB MOAeJII,IpoBaHLII, [CloJI63OBaHI4eu paSpa6O:rannrx
asTOpOM [porpilMM Ha [paKTr,r(e.

AHaJrH3 coAepxaH[s AncceprarlflIl
.{uccepraqrar cocrollT I,I3 BBeAeHr,(r,4-x r:ran, 3axJrroqeurzr, cflr,rcra Jrr.rreparyD6r r43 gg

HaE {euogaHufi, npfinoxeHHl na 24-x c'rpauuuax, B KoropoM Merorcr ra6ruqrr a *-"*"aanr""
MOAeJrrMr4' KOIIIIfi aKTOB BHgApeHfir [r cBr.rAereJrbcrB o rocygapcrrennoft pefr4crparrr[
paspa60rauurx nporpzlMM Aflfl 3BM, ceprzrpur<aru, fpaMora r4 Ar4rrJroM6r. B paccrua1pr.rnaeuon
AI'ICCepraqloHHofi pa60rc perueH prA Ba,(Hbrx 3aAaq, fio3Borrloq[x rocrr.rqb rlenu pa60Tur.

Bo sse.{eHr'rz o6ocnonana aKTyaJrbtocrb, yKa3aubr npo6enr,r, *orop"ra B Ar.rccepraqr4r,(
pemarorcr, u orrr4caHa xapaKreprncrr,rra pa6orbr B rlenoM.

flepnar rnara cocrorrr r'rs o6aopa cyulecrByroflIr4 x alropr4TMoB 14 MeroroB, npe4ueruoi
o6nacrr, ycoBeprueHcrBoBar{Hofo rtlrcJreHHoro MeroAa MoMeHToB r.I [ocraHoBKI4 3aAaq LlccneaoBarlg.

Bropa.e rnara cocror.rr r43 orrucaHr.rr MeroAr4rr.r Morenr{poBaHr4, fieqarHori qenn Ar.sKBa3l'Icrarl'IqecKoro aHzlnla3a. Mero4ura l4crlonb3yer aJrroprirM roueouop(fnoro npeo6pa-:ouanux
rpa(pon. !n' pa6orrr eroro anfopl.ITMa pa:pa6orana MareMarr4rrecKa{ MoreJrb ro[onoruqecKoro
usor'roprprsrraa r'rcxoAnofi qenu u pe3yn6Tr4plrorrlefo rpa$a. llo.nyrennrrfi amopr,nu flporecrr.rpoBaH
Ha npr'rMepe peanBHofi ne'rarEofi nnarrr. Ha ocuore pa-:pa60rannofi Meroar4Kr,r pa-rrouuru
nporpaMMa' IIO3BonsrcIIIzu 3aMeHr{Tb py.rHyro pa60ry, sar-nrovarcqyncr B nor.rcKe peryn pHbD(



yqacTKoB IIenI4, 3aAaHI4Ir IIOIIepeqHoro ceg.elJfi'j pacrreTa [oroHHbrx napaMeTpoB r4 cocT{lBJreHr4rr
lprzurlr4nuzurbuofi cxerr.tr.

TpeT rr uana nocBturena pa-:pa6orre anropr4TMoB aJUr ycoBeprrreHcrBoBaxuoro qrrcJreHHoro
Merola MoMeHTos. BaxHrI}nI[I SJreMeHTaMI,I fieqarHrrx firar qBrfiorct flepexoAHble orBepcrl4ll r.I
rloJrr.rroHbr, srfir\a o6rercraM flocBrrrleno MHoxecrBo nccle4onanufi. o4naxo np.rulx anropr,rrMoB,
rlo3BoJulroug'rx BbInoJIHrrrb pas6r.renrae noBepxnocrl{ fiepexoAuoro orBepcrrrr Ha oproronzrJrbgbre
loA[nouIaAKI4 He cyqecrBylor. Tarxe, cyqecrB]'Ior I4TepaqlroHHrre aJrroprrrMbr rrocrpoegr,rr cerKr,r,
o6naAaroque yHr,rBepcanbHocrbro, Ho raKr,re anropr.rrMbr cy'ulecrBeHHo norpe6:rrroi pecypc6r, a
norytlllBllr ect cerKl{ He Bceraa y,EoBnerBoprror rpe6onauurrra npu6:ruxennrx uo4elefi.
Anropr'rrrrlrr, peilnrl3oBiluHrre B .ql,rccepraur4 oHuofi pa6ore, rapaHTr4pyror rrocrpoenl4e 3aMKHyrED(
loBepxHocrefi annpoKcl4 Mlipylotuux noAnnorqaaor, KoropLre BnnorH).ro crbrK),rorcr uex4y co6ofi.
Kopperrnocrr nonyr{eHHhrx uoAerefi AorG3aHa Ha prAe npnMepoB, no Koropb' 6ruu s'qficaeHrr
EMKOCTI,I. B PA6OTE NPUBCAEHbI TAKXC I,I HATYPHbIE SKCNEPI,IMEHTbI, XOPOIIIO COBIIAAAIOqIC C
pe3yrbraraMr'(, nony{eHHBMI,I no npu6lr.rNenuBm Mo.qeJrsM. Eonrurzu Aocror,rgcrBoM rarrx lroaeneft
tBJrterct ro' qro MoAeru uorl"r 6rrm mo6ofi cloxuocrr.r (pasnoe KoJr qecrBo cJroeB, oBilJrEurre
$oprrlu, crpyKTypbr c npono4nrarauu). oro o3Haqaer, qro rpa'rrrlbr r.rcloJrb3oBar{E
ycoBepuer{crBoBaHHoro Mero.4a MoMeHToB Moryr 6rru pacrur.rpenrr.

B vereeproft rnaBe Aerarnb'o o[[caHEr nporpaMMbr, parpa6orannrre no pe3ynbraraM
npeAElAyrqfix rnan' flpzne4enbl ux AI.IafpaMMEI, crpyKTypHbre cxeMbr r4 Ar.raJroroBEre oxna. Bce
IIporpaIMMbr r{afillcaHrr C r.rc[oJrr3oBaHr4eM O6rqenpuuarrx [arrepHoB [poe1Tr,rpoBar{}H,
fipe'qcraBntrolq[x o[rr.IMtul;Hoe perneHr4e rr.rloBbDr 3aAarr n o6serrHo-opr4eHTr,rpoBaHqoM
lporpaMMI'IpoBaHI'M. flpe4crannenrr raKxe BclloMorareJr;Hbre nporpaMMrr, rro3BoJrrrorqv e
ycoBeprrreHcrBoBarL r{ ynpocrr{TL KBa3r4oTarr.rqecrcuft auarus. Hanpuuep, c noMorqbro DHTML-
alranoroB [oJrb3oBareJllo [peAocraBneHa Bo3MoxHocrb co3.4aHrrr co6crgennrrx nporpauu. Teu
9TT: rueuee xlanut[uq[poBiurHhle noJrb3oBarenr4 rrporpaMMhr Moryr r4clongoBar6 roroBBre
DHTML-4r'Ia;rorur AJr.f, [poBeAeHut cJIoxHErx Br-rpryalnbulrx gKcrlepr4 MerrroB. llporparr.rrrra 4:rr
6Hcrporo npeo6pa:orarrraa @yple (BII<D) na rpa$r,rvecroM rrpoqeccope rro3BoJrrer yc1opr4r6 gro
upeo6pasoraurze ao 56 pa:, EII(D csn-f,ercs HeorBeMJreMbrM rrraroM npr4 BBFrr,rcJreHr4r,r orKJrrzKa B
qacrotsofi o6nacru. BII(D exo.4lrr B KBa3l{crarrcrraqecxufi aua,rr:, nooiooly ycKopeHne BII@ 4aer
ycKopeHEe allaJrfi3a B rlenoM. flpe4crar:reurr raKxe rrporpaMMbr Anq oro6paxeuu.n rpa$r.IKon u
BrITILIC.UeHI.II MaTeMaTLFIeCKI,IX BBlpaNenuft .

B verneproft rnaBe IlpeAnoxen Hosrrft Meror afinpoKcvMarlnrr MoHorouHbrx saBzc1rr\4ocrefi
MHoroMepHhIX TaHHED< {arnrd uero4 paspa6oraH B cBr3ri c neo6xo4nuocr6ro nocrpoeHr,rt
aHaJll'rrlrqecKr{x uoAenefi gr5. Ha6opa aaqHbrx, npeacralJrrroqr4x co6ofi BbFrr4cJreHHEre rroronnbre
3a.4epxKlr ocHoBHbD( creKoB neqarHbD< [nar IIp]I pa3Hbrx 3HaqeHI4.f,X He3aBI,ICLiMBD( nepeMeHHbrx,
lpeAcraBJrtlorq[x napaMerpbl crerca. AnalurzqecKl,re MoAeJrr.r rro3BoJrrror xpaHrrrb rr,renr1rr,rfi o6rerr.r
AaHH6rx (uanpruep, HcxoAHbIe AaHHBre - or:o rura6aftrrr, a auarrr,rrr{qecKarr MoAeJrb - sro $oprr,ryna,
o6teu roe$rfuq[eHToB xoropofi cocraBJlter rrzno6afirrr), a cJroxHocrL BbFrr4creHr4s rroroqgbrx
3a'{epxeK no @opuyne cocrzlBJlter O(1). Maxclrua,rbuiur cpeAHrr ouu.r6ra MeroAa anr tsoex creKoB
cocraBr.f,er 11,2 V:o.. Hecuorpr na pa:pa60raHurrfi HosHfi Meroa annpoKcrrMarlu14, AJUr co3,uaHr.rs
aHarlITI'IqecKI'IX Moaenefr EcIIoJIr3oBiIJIct Apyrofi MeroA, ocnorauurrfi Ha rroJrqHoMrr4JrbHoM
npr'r6nr'rxenr'ru ntopofi creuenr.r. Ono nognomnno norr,Br,rrb MaKcnMir.JrlHyro florperrrHocrB MoAerefi ,qo
6,20/o, a raKxe rroHr.r3r,rr; o6reu roe$(fuqueqron. B KoHrIe qerBepruofi rnanrr AeriInEHo o11ncago
r4c[on63oBaur4e pesylrraror pa6orrr.

3aMeqaurls.
1. Tecruponarrue MeroAr,rKu npoBoAr4Jrocb nrrrrrb Anr AByxc:roftnoft neqarnoi nnarrr.
2. rrpu B6moJrHeHr,r[ roueouop(fnoro npeo6pasoranr,rr rpa(fon rz flocrpoeulrrr rpa(ponoi uo4enu

tononoruqecrr'rfi usorraopQuoft ucxo4uofi qeIII4 r4c[onb3oBaJrcr anropurM MaKcuMaJrbHoro rroroKa,
oAHaKo IIoroK onpe'4eJreH m'rIIIb Qopualrno 6es pacrcprrrrzr ero rpusr.rvecKoro cM6rcJra B
KOHKpeTHOM nprrMeHeHrzH.

3' orcyrcrnlror peKoMenAarl[fi no noBoAy rnupraHbr nonepeqHbrx cerreur.rtr, r.r Her orrpeaenegr.rr u
prrc)'HKoB nolepeqHoro ceqeHr4r.



4. B pa6ore ne o6rscuflerc ., [oqeMy HeJrb3r r4cnoJrb3oBarb AtrcKperr{3arlrlro rpeyronbHr,rKaMr4 Anrr
ycoBeprrreHcTBoBaHHoro qucreHHoro MeToAa MoMeHToB.

3arc.nroqeHne
B qenoru Alaccepralll{oHHa-f, paiotaArnup6aruesaP.I4. <<MeroAuxa, aJrroprlTMbr 14 rrporpilMMbr

Anq KBit3llcraruqecKoro aHilJILI3a rreqarnblx ulrar BbrrII,IcJIIrreJIbHofi rexnuxv u cLIcreM ynpaBneHl,Ifl),
tBJlterct 3aKoHqeuHofi rna-nr,rSr4KarlnouHofi pa6orofi, pe3ynbrarrr roropofi Bnocrr cyrqecrneuurrfi
BKna,q B pa3BLITI,Ie KBa3rlcrarilqecKoro anaJrvaa [eqarHbrx rrJrar. fluccepraqkronmar pa6ora
yAoBnerBopaer rpe6oBaHI,ItM n. 9 <flo.noxeHr,rs o nplrcpnAeHrrr4 freHbrx crerreHefi>, yrnepx,qeHHoro
rIocraHoBJIeHlIeM flpanrnrenrcrna PO or 24.09.2013 J\b842 (pea. or 30.07.2014), a ee aBrop
Amup6axuen Penar Irlxcanosu-r 3acnyxr.rBaer npr.rcyx(AeHr4r yueHofi crerreHkr KaHAr.rAara
TexHI{rIecKI{x HayK no cleqplaJlbHocrrr 05.13.05 - 3nerrlenrrr ra ycrpoficrBa BbrquclzrenrHofi TexHrrKr,r
I4 CLICTeM yIIpaBneHI{t.

.{or<rop rexHrdrrecKr4x HayK, npo(f eccop,
3aBeAyroqax ra(f e4pofi nporparraMr{poBanr,rs
Haqr.roua-nbrroro Hccne.rloBareJrbcKofo Torracroro
rocyAapcrBeHHofo yHr,rBepcr{Tera Li

np. JIeHuna,36, Tonrcr, 634050, e-mail: maul1@yandex.ru, ren.
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