
OT3bIB
Ha aBTopeQepar AuccepTaqI,ru fxoHMaMaA Moxpy Toxup <<rluc.neunoe

MoAeJrr{poBaHrre AnHaMrrqecnux 3aAaq rloJrortlx o6o.noqerc>, rtpeAcrasreuHofi

Ha coflcKaHI,Ie yudHofi cTeIIeHI{ KaHAI,IAaTa TexHIIqecK}Ix HayK rro

creuua,'r L,Hocrl{ 05.23.00- C'r'poureJl bcrBa u a pxlrreKTypa (05.23.1 7-

C'rponreJl bHar naexa Huxa)

Arcrya;luHocrb reMbl

O6ecneqeHue ueo6xo4nrvrofi uaAdNuocrl4 npocrpaHCTBeHHbIx KoHcrpyxllnfi

cHr,rxeHr4, r4x cToHMocrr4 ocrae'rcq oAHI{M vr3 sa)KHefiIxHx uanpaeleuufi

o6lacru crpor.rrenrHofi rraexauzxlr. B cBr3I4 c 3TI4M pa3BHT:r,e eQQexrunnux

MeroAoB pacuera AprHaMfirrecKprx 3ag.aq crporlTenrnofi MexaHI4KI4, I4Meer BaxHoe

HapoAHoxosrfi creeHHoe 3Har{eHue.

Hayuuau tIoBu3Ha pa6orsr

- ro pa:pa6orauuofi Me'r'oAr4Ke Ha npl4Mepe rloJlorofi o6onoqKl,I [oKa3aHo

[pHMeHeHr4e MeroAa KoHeqHbrx pa:Hocrefi Anfl pelxeHl4q MoMeHTHbIx

Ar4HaMI4r{ecKI4x ypaBHeHr4fi , accle4oBaHbl fpaHrrllbl }l3MeHeHHq urafa no BpeMeHpI

kt Bltr4flH].1re ofyuleHl4t ceTKLI Ha pe3yJI[,TaTbI qI4CJIeHHOTO paCUera;

- pa:pa6oraHa MeToAI4Ka u pelxena 3al.aqa o .{HHaMHr{ecKoM noBe,qeHl'Iu

oSoro.rxr4 c yuerou ilpoAonbH[,rx, flortepeLlHblx rr3 nJlocKocru, noileperlHblx B

rrJroc Kocr kt u Kpy ̂ twJrbHblx xole6aurfi r<oHrypHoro pe6pa';

perueHa 3a1Lalra o xole6anun o6o-to.{xr4 c yue'rou [pocrpaHcrseHHofi

pa6omr KoHrypHoro pe6pa;

peueHa 3a4ar1a o ro,reSauuu o6oloqxa c y.retou I4Hepu]1?1

rroAAepxr4Barourr4x xouc'rpyrcunfi (n cnyqae ct{MMerpl,It{Horo no:4eficreux Ha

orrop Ho ft qaCTI4 cI4 CTeM bI < o6 o,to q ra- n oAAe pxl4Barou1as KoH cTpyKUI4q) ;

V

B

- nonyqeHbr ypaBHetnfl, u paspa6oraH anropI,ITM pacu€ra nocrynareJlbHo-

BparrlarenbHoro AI4cKa o6oro'{xu.

CreneHr AocroBepHocrIr, pe3ynbraroB

ql{C,rIeHHbIX 3KCnepl4 MeHTOB Ll' CpaBHeHHeM

rr3 Be cTHbIMpI peixeHt4flML4.

noATBepxAaeTcf, rlpoBe.ueHueM

IONYIICHHbIX PC3YJIbTATOB C



B rrepBofi tlaBe L{3JroxeH o6sop nr.ITeparypbl rlo reoperl4r{ecxrlM kr

3 KC rI ep I4 M e HT aJr E, H bI M [r c c JI e.q o B aH I{, M l o Jl o f I,Ix o 6 ol o q e r.

Bo nropofi rraBe paccMarpuBaerc, MeroA KoHer{HbIx pasuoctefi Anfl

perxeHur AHHaMlrqecKr,rx 3ailaq no pac.rery rlorlorrrx o6oro.rex, BKJIIoqaf,

[ocrpoeHrze Ma'reMarlrqecKlrx MoAeJrefi , QoplrynupoBKy rpaHur{Hblx H Har{aJrbHblx

ycnoeaa.

Tperun rJraBa [ocBruleHa Lrr4cneHHoMy MoAenI4poBaHI,Iro AuHaMI,IqecKI,Ix

3a1Laq rrolrorux o6oro.rex Ha ocHoBe paapa6orauuofi nporpaMMe Ha f,3blKe

@OPTPAH. 3ro'r rJiaBa .sBrfiercf, rJraBHbrM r.rccJreAoBaHueM aBTopa. 3Aecr

paccMaTpt4BaeTcfl noAa'fJrr4BocTb r(oHTypHofo 3IIeMeHTa, T.€ COHCKaTeJIb

[epexoAr4T or pacuera orAelruofi o6oloqxu K pac.re'ry 6onee cloxHofi

KoHCTpyKr{r.rr4, coBMec'rsofi pa6orrr o6oro.{xu c KoHTypHbIMI4 3JIeMeHTaMrI.

tlere6praa rJIaBa. nocBsIIIeIIa pacvery rpocrpaHc:reeHHofi pa6orsl

o6oro.rxH c pa3n14qHbrr\{H lparruLr}rr-,rM14 ycJloBHflMt{. 3Aecr paccMarpl4Baercfl

3a2.a.u4' KorAa o6oloqrca c yflpyn4Mu KoHTypHbIMH srIeMeHTaMH orll4paercfl IIo

yfnaM Ha y[pyro[oAa'rrr,lBbre olopbr B fop]r3oHTalruofi IIJIocKocTI4 Lt

r4crrbrrbrBaer 4eficrnae pac[pe/Ierdsuofi ropn3oHTalruofi HMrlynbcunuofi

Harpy3KH, rpr.r,qoxeunofi rro KparM. Bueuruqfl Harpy3Ka rlpl4KnaAblBaerct rro oc.f,M

KoHTypHbrx 3JreMeHTOB, Koropbre coBrIaAarcT c epetrHHofi noBepxHocrblo

o5oro.{xt{.

3ameqauuq

1. Zs arropeSepara /{r4cceprawtv Heu3BecrHo, r{ro B naparpa$e 2.3 (ctp. 8)

KaKr4e BaAbr rpaHurlHrIX ycnoBHfi, 6autu paccMorpeHbi.

2. OAuuru r43 BaxHbrM Bo[pocoM petueHr.r, pa3HocrHblx ypaBHeHl4fi no snsofi

cxeMe flBrf,ercq o6ecne.reHlae ycrofiuunocrn. Wz anropeSepra

AI,ICCepTaIIHLI

ycrofiuunocrl,I

naparpaSa 2.4 (crp. 9) HerloH.xrHo KaKaf, Kpllrepl4fl

npr4H{ro Anq npoBepKl4 ycroftuunocru MeroAa.



YKasauHHe 3aMeqaHr4fl HV e rcoefi Mepe He cHlrxalor rleHHocrb rr IroJroxrlTenbHylo

HayqHylo oueHKy Aausofi Al4cceprarlurr.

3arc.nroqeHlre

Cygsn ro anrope$eptry, rrpeAcTaBJTeHHaf, pa6ora ,BJrrercf,

caMocro.sreJrbHofi, gaxouqennofi uayvuofi pa6orofi, B xoropofi perueHa

aKTyanbHafl HayqHo-TexHnr-recKafl 3araqa. Pa6ora orJrnrraercr HayqHofi Honnsnofi,

npaKTr4rrecxofi 3Haqr4Mocrbro r4 roruqsofi crpyKTypofi Hsroxenvrfl. Marepr4aJra.

Cuuraeu, qro pa6ora coorBercrByer BceM 'rpe6onaunxu BAK rtpu

llpesr4eHre Pecny6nraxi.r TaA>rcaxucran, a col4cKareJl[, fixounaarvra4 Moxpy
Toxnp 3acnyxuBaer [pr4cyxretkrfl.
HayK no cilerlr4aJlbHocrr4 05.23.00 -

CrpourerbHar uexaHura)

yv€uofi crerreHr4 KaH4vr4ara rexHr{qecKr{x

CrponrerbcrBa r.r apxr4reKrypa (05.23.17 -

Eo6oxouos O.Iil.

Aapec: farrapuncxuit paffou, yn.Mapxa:x 25

TereQon: +992 883003737
E-mail : dddangara 20 1 3@mail.ru

floAnucr KaHr. TexH.

Ha.ramHax OK trfY

fiara: r, /8 ,,

xorroB O.[1. 3aBepr]o.

Torap:oaa C.T.

//

Aaro corJracue ria o6pa6orKy Moilx lepcoHanbHblx AaHHbIx.

Y.IeHag crereHb: KaHA[Aar rexHl4qecKlax HayK

AoJrxHocrb: 3aBeAyroutrafr xa$egpsr

<CrpoareJr bcrBo u apxr4l'eKTypa)

opraHr.r3au ua: [\arurap uuc xuft
rocyAapcreeH FI sr fi y H 14 Bepc Hrer

flo.rrosrtfi r4HtreKc: 7 3 5320



OT3bIB
Ha aemope$epam duccepma4uu fcrcouuauad M*py Toxup <Vucneuuoe aodenu-
po*qHue duuauuuecKux sadau nonoeux o1onoqerc>, npedcmaeneuuoil He coucKaHue

yuduoti cmene Hu rcau dud ama m exHutte c KuxHayK no cnequclnbHo c mu 0 5 . 2 3. 0 0 -

Cmpoumenbcm*a u qpxumeKmypa (0 5. 2 3. I 7- cmpoumeJtbHefl uexauurca)

,{zcceprallrloHHzur pa6om nocBflrrleHa pa3Br{Turo rrracJreHHoe MoAeJrr{poBaHue

Ar,IH aMlrrr e cKrax 3 aAaq [oJIorI{x o 6or o.Iex.

B nepnofi rJraBe <<O6rop [ccJreAoBanui,r, uo pacv€ry o6o.noqex Ha AuHaMH-

rlecKue nosgeficrBl{fl)> npuae46n o6sop Jrr{Teparypbr no MeroAy pelreHr{fl ALrHa}'/..u-

qecKofi 3aI:aqv reopr{H o6oflo.rer.

Bo nropofi r.nane <<Pac.r€T uo.norofi o6ono.rxn Ha r{MrryJrbcuBHoe nosAefi-

crBl{e MeroAoM KoHeqHbrx pa3Hocrefi>> paccMarpvrBaercfl MoAeJrrzpoBaHr4ro ALrHa-

MurIecKI4x 3aAaq o6oflo.mu u cocror,r't us 6 uaparpaQoB: ocHoBHbre ypaBHeHr4.rr u 3a-

BLICHMOCTII, rII{CJIeHHOe MO/qeJII{pOBaHI{e, lpaH}IrIHbIe U Haq€UIbHbIe yCJIOBHfl,, aHaJIu3

ycrofivunocrr{ perueHr4.fl u nu6op tuara no BpeMeHr.r, rrpuMepbr aH€Lnuza ycroitqr,rBo-

cTr,r peIIIeHLrfl LrktcileHHoro MoAeJrl{poBaHufl,, pe3yJIbTaTbI AHHaMr4rrecKofo pacrreTa

o 6 oro.rrn c p a3nI{rrHbrMLT !p aHr4rr HbrMH ycJr o B LtflMH.

Tperrn ruraBa <<Pacq6r o6oflo.rnrr coBMecrHo c KoHTypHbrMr{ 3JreMeHTaMlr

[prr r{MrryJrbcrrBHoM Bo3Aefi crsull> nocB.rrqeH a Blrvrfllaue geSopnaarr4BHocrr4 KoH-

rypHbrx 3JreMeHToB Ha Harrp{xeHHo - 4eQopMr4poBaHHoe cocrorHr{e rroJrorofio6o-

rorrKr4. flanrr cocror4T ras 5 uaparpaSon - AuHaMuqecKHe ypaBHeHr,r.f, KoHrypHoro

SJreMeHTa, p€BHOCTHa.I a[[pOKCHMarIr4.rr ypaBHeHI,I.fl KOHTypHOTO sJreMeHTa, XOle6a-

su.s o6ororrKrr c yr€rou nHeprluu KoHTypHoro 3JreMeHTa, KoJre6auus, o6oro.rxu c

yqeroM npocrpaHcrseuHofi pa6omr KoHTypHoro gJreMeHTa, rrpr4Mepbr pacqera floJro-

rofi o6oriorrKu c yrreroM pa6omr KoHTypHbrx 3JreMeHToB.

rlernEpraa rJraBa <<CosMecrHarr pa6ora o6oroqrclr c KoHTypHbrMH 3JreMeH-

TaMrr 1r rroAAepxrrBaroulr{Mrr KoHcTpyKrlrrflMrr>> rrocBrrrleHa pacqer [pocrpaH-

crseuuofi pa6 orsr o 6oro.rxu c pa3rr4r{HblMu rp aHHqHbIMu ycroBV.sMI4.

lnaea cocrour uz 4 naparya$a.

Bce uanu u naparpaQrr sarcaHrrraBarorcf, BbIBoAaMH.



fiocronepHocrb pe3yJrbraroB coMHuauit He BbI3bIBaer, TaK KaK flpoBe.(eHbl

I{UCICHHbIC 3KCICPI{MCHTbI, CACJIAHbI MHO|OIIUCJIEHHbIC CPABHCHHtr C APYT}IMH I{I'IC-

JreHHbrMrI peIueHI4f,MH.

Buecte c reM I{Merorc.fi 3aMerraHl{q u [o]KeJraHnfl

OnucaHue MareMarr{rrecKoro anfiapara B aBTopeQepare npercraBJleHo B cxa-

rofi Sopue. XelareJrbHo 6ulo 6u 6onee no4po6Ho npI,IBoAHr SopuyrirapoBKy oc-

HoBHbIx ypanneuufi.

Yxasasue 3aMerraHr{.rr He cH}rxaror Hayrruyro IIeHHocrb Al{ccepraqzonnofi pa-

6orsr.

Kar cneAyer r43 anropeQepara, npeAcraBJIeHHa, AHccepraIIHoHHaf, pa6ora nrt-

rroJIHeHa Ha BbrcoKoM HayrrHoM ypoBHe, 6esycroBHo, aKTyaJIbHo, o6laAaer uayuHofi

HonrasHofi Lr npaKTr{qecrofi 3HarruMocrblo. ,{uccepraltrIaoHH€ul pa6ora aKKyparHo

o$oprraneHo r4 coorBercrByer rpe6onanrasrrr BAK npu fIpesI,IAeHre PT, upe4b.aBJl{e-

MbrM K KaHAr,rAarcKr4M Agcceprarla.rrM, a ed aerop ,{NoHrvraMaA Moxpy Toxup 3acJly-

xr4Baer upr4cyxAe1vrfl, yueHofi crerreHl4 KaHAI4Aara rexHuqecKl4x HayK no cneqllaJlb-

Hocrrr 05.23.00 - Crpor{reJrbcrBakr apxvrreKrypa (05.23.17 - crpoHreJlbHa.r MexaHI4-

Ka).

Aaro couracr4e Ha o6pa6orKy Mor4x nepcoHaJrbHbrx AaHHbrx.

KaHAI4.qaT TeXHI4r{e CKI4X HayK, AOqeHT

3aBeAyloqrafi raSegpofi crpoutemnofi
MexaHHKI{ I4 f I{Ap OTeXHI{rI e C KI{e CO OpyxteHl/I.fl

TaANuxcroro arpapHoro YHusepcuTera

uur. [L[. Illoxrel,ryp
734003,n [yuran6€, trP.Pyaar<u 191 xs26

Tene$ou: +992 934-43-00-0 1
18 .tt .&tpl-

E-mail : ilhom800 0 @email.com

IloAnucr I,kpouoa a VI.I4. 3 aBepflIo

OrAen npaBoBoro o6ecne'IeHu5' u Kyp6onso4a A.X.

TereSoH: +992 37 -224-7 2-07

Ml,Ircpovron vr.vr.

E-mail : www.taj agroun.tj



Ha aBropeoepar'

o'r'ibtI]
;l14cccp'riiltHr.r z[;roll\laN,ltl,'t Moxpr -l'oxup 

<<t'lt'tc;tcttttt'rc

MOIenHpOBaHne ,ttHItaM14LrecKHX taitaq llo,rlo|l4x o6olo.terc), npeAc'taBJletlHou tra

coHCKaHHe yuCrroil ct'errerrH KaHltr.r,rla'r"a lexrrHLrccKI4x nayK IIo crteu14arbuocT'H

05.23.00 - C''rpot4'reilbc'rBa H apxu'rt: Klypa (05.23.17- crpourerbHafl Mexaunl(a)

Arcr.yaLtsuocrr,'t eM[,t uccrelroBaltttg

Karc cJreAyer v: aBl'oped)e para /tHcceprauHH, pa6ora IIocBruletta

pa3pa6orKe v rrpr4MeHerrnro LrucJreuHoe MoAen[poBaHHe AIzHaMI4r{ecKHX 3aAaLI

noJrorux o6oloqex. l4ccleltoBaHHe aKTyaJrbrro B cBere nocroflI{Horo pacuzpe}tml
'ipe6onanrrri x lounoct'r.t t-4 vrrHBepca.rrbr{oc'ru pacudlt{brx MeroAl'tK B HH}KeHepuot"l

rrpaKTrlKe.

Ha1'.1 lrArI r,r il piltir urrecKttrt 3ItArIHMocrb

Ilpel,rox<eHIil,r!"I cor.rcKAT'c-rreNr IIoJlxor,l IIt)3BoJIre'f c BLICoKoh 'totlHoct't)to

qHcIeHHO MOAeIHpoBa',rb llr.ltraMHLIecKUX 3aAaLI [OJ'rO|r4X O6OIO.IeX. B reopHH

noJlorr4x o6o.iroqex oco6oe Mecro 'lallHMaer npo6,reva, cur3aHI:re.fl c peuteriHe\'l

AHHaM14qecKHx'laitart )LurraN,rH.recxL{ri arraJrH: o5o;toqcx o'rtlocH'rcn K tu,tc"'ty

KJIK)Lrerlbrx a nanScxrec ciro)rittt,rx rrpcl6ircN4 B clpon"r'eJlI-,Hofi MexartHKe.

Izlr anlopeSepa'la cJreAyer', u'ro pa6ora HMeel npuKnaAHyto 3HaquMoc'rb,

f,BLf,eTCq qHCJIeHI{Oe MOAe,.II4pOBaIIHe AI{[{aMI4LIeCKUX 3atraq TeopHfi nOJIOTHX

o6oro.teK. a t'aKxe pa:pa6olKa coo'rBelclnyroulHX aJn'opr.{t'MoB LI KoMItbro't'cp}lrt\

rrpofpaNl N4.

(ll:rcpxnuHe H c.r pytfl.ypa pa6or sr

B anrnpeQepale Kpa'r'Ko, no ,'rolr.rLrlro H'l-rroiKer-rbr Ile.rtH. lalla\v rl ocltouubte

IIoJ'ro)Kettur jtHcccp'lalru.rH. ('clr.rcK[.lrcirb IIpoJtc-fraJI ']naLIHleJIrnr,tti o6'r,LtHr

Teope'rHLrecroil Ll Lu.rcJrcruro-')Kcrrcpr.1N,1cri r ilJtt,ttoii paeio'rnr. PacqdttJble ItpI4Mcpbl

noATBepxAaror lr[cfex'rHnHocrb pa:pa6o'ralrHoil MeroAnKr4. B pa6ore roKa3aHbr:

MeroAuKa pacu6'ra [roJror"oii o6olroqru c pa3nuqHbrMr4 rpaHHr{nbrMH

YCJIOBHrtMH l..IA HMIIYJIbC}{OC NO:IEfiC'TBHC MCTO/IOM KOHCLIHbIX PA3I-IOCTCfr;

|paHHtlbr 143MelrcilHfl rua|il ilo BpeMeFrH B 3aBHCHMocTI4 O'I' lUa|a Ilo
rrpocrpaHCTBerrr rbrM KoopAH r{araM ;

BJII4SHHe Cf,YIIle]lHfl CeTKH lra pe3yJlbTaTbl /IHHaMHqeCKOI0 paclle'ra C

ueJrblo nsr6opa orrruMaJrbnolr pa:rtoc'rrlofi cerKll;

alI{)pr{'r'M pacui'ra o6o",ro,rKr.r c t'qC'roN,r IIpo,r'loJlbHbrx, rtotIepeHIl>tX,

Kpy'r'H.rrbur,rx n n'trrr6tto - rrpo;to"rrbrrbrx tt ttrt-n6tto - t(py'rH"ru,Iu>r\

ro:te6auuli rtor lr )/pnrrtX )-rrcNIen'r'()u:

fiocTa]loBKa rlHHaMLrqecKHx 'ralla.t c y.liit ou pa:lJlt4LIHblx ]'HIlou

3aKpenJrerr14rr;



flpeaclae,rreullbre pe3)rJll,l'il-t'bt Ilo'lBo,'tfllo'r I'oBopH'fb o

o6octtogatllloc'll'1 
''l 

,loc'r()BCpltoc.l'14 c;tcrlallllblx Ill)lllorlloB'

I]bICOKOil C]'EI ICII LI

-|anreqan ns

I . Wz aBt'opeOcpat a ,rtHCCCp'rr1rlH14 LrciloFIl'rHo, LI'to npt4 pettte I{H14

AHHaMHqecK[.Ix :]a/,iaq xaroft Mel"oi( atll]poKct'tMaltHH Hctlo,'ll-,3oBaH.

2. I3 auloperpepale orcy'tclByel' yrroMr.{HanHe o npoBepKe Ha ycrofrql4Bocl't,

r{t4cJ'IeHrroe pel]leHlte, Lr'[o xeJ]a]'eJIbHo /lJlfl ttoAo6rtoro poAa pa60rur,

VXaSaHHLte :laMeLIaHH, IIe B KOet.t Mepe He yMOJIItOT AOCTOHI-tC'[Bo

npoeeA6H Hblx Hccrte/tonart ufr .

3ar.nro.rettue

Kax crreAyer H3 an'rope(repa'ra IlucceplaItnu flrcorruauud Moxpy Toxup,

npeACT'aBrelrlras ilHcccp'r'arihounalt pa6ola o-TJIHL{aerc, uayuuofi nosu:ttoi'i.

fIpaK'l'HtlCCXtln 'ltlaLI HI\1()C'l bt() tl tlf(K\r[)tllltl,l]\1 Ilbl tlO"rlllelltlCl\'1 .

l[ncccp'rarlHornroc riccJrc.]tonanilc coo'r'Belclnvct' BCeNi 'rpe6onattusu BAK

rrpu ilpe:lr4Aelt're Peciry6:rurcn 'l'ailircnKHcT'au, a co]4cKa'rem, f,trcott,ttu,'ttttt) Morp.'1:

Toxup 3acJryxnnaer npHcyxAerrH, y.rerrofi creneHu KaI{AI4Aara rexHuqecKl4x HayK

ro cilerluaJIbt{oc'ru 0,5.23.00 - Clpttrt't'eitbct'Ba v apxHreKrypa (05.23.17

cl'por4l'eJl r,lla, MCXatt u ra )

Aaro coruacue rra o6pa6orKy MoHx nepcoHanbublx AaHHbIx.

KaHAHIa',r TeXrr14LIC'CKHX rtayK, itOIlCH'l'

HayLrlrafl cr rer trliurbrioc'l't): 05.23. I 7- c'r'ptlrll 0ilbttas MexallHi(a

nelyrunH rrayurrl,rr.t co |pyiUl Hli

I4ucrulyla rcoJ ro I'H lt. cc l1 c r,t oc lot t lco t'it

C'Ipot{l'eit I)C1'Ba H C e t"'l C N4 Oi I o I't'l t1 I I A I I"l'

734024, r-. /[iLuarr6e. \-rl. Ar.irur" 146. r<s. l0]
Te,.rerfon t99293 441 0l 27

E-mail: tenea I 7@gpail.com

floAnucs I lerualona'l'.O. gaBC

Cr. urrcneKlop ilo yilpaBireuHro K

Alpec : 7 34042, Pecnv6"uuxa

r. llg,zrrrarr6c, \',rrHrta Al"rul.r. I

Terrerf on 2251116

E-mail: igees_asrt(u,traiI,t'ur

Hernalou 'l'crvyp

(huvosuq
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