
















Orssrs Ha aBTope$epal Aucceprauuu H.B. Kynunmooofi

<<CeailHbre SyuaaMeHTbr c yurHpeHrIflMH [I MeroAoJlorlrr Lrx pacudra>>

Ha colrcKaHr.re cTerreHr{ AoKTopa rexHr.rqecKl{x HayI(

no c[equaJrbnocrlr 2.1,2. * Ocnonalu.lr'fl tr SyngarueHTbl, rIoA3eMHbIe

AeropeSepar

coopyxeHlrfl

npeAcTaBJrfler co5ofr r4ccneAoBat:ae, nocsflueuHoe

pa:pa6orxe HayLrHo-oSocHosaHHofi MeroAonorpu4 npoeKTI,IpoBaHVfl ceafiHEtx

SyH4anaeHroB c ytxr4peHvrflMkl An, cna6brx 14 crpyKlypHo-HeycrofiLluBblx rpyHroB

u corleraer s ceSe 3KCIIepI,IMeHTaJIbHbre, aqarvruqecKr4e 14 qLICJIeHHbre MeroAbr,

r,rro llo3Borqer [lonyqarb BcecropoHHee npeAc'faBJreHpre o pa60re raK[x

Syn4ave HTo B n pr4 craru.-lec Kax v ilt4HaMVrIecKI4x nos4e fi cr Buflx.

Hayunar HoBrr3Ha Ar4ccepraqraouuofi pa6oru 3aKlroqaercs B nocrpoeHlzl4

Hayr-rHbrx ocHoB Teopr4r4 KoHcrpyr4poBaHr,r, u pacudra $yn4aveHToB uz csait c

KOHrIeBbrMr4 14 nOBepXHOCTHbI M rI ytII ApeH Vfll'{Vr.

fiocronepHocrb pe3ynbraroB Ar4ccepraur4oHHoro r4ccJIeAoBaHI4.fl oSocHoeaHa

r4crro,'rb3oBaHueM $yn4anaeuraJrbHbrx npr4Hrlr4non cpyn4anaeHTocrpoeHl4, vt reopr4r4

$opHaooSpa3oBaHzfl crpor4reJrbHbrx rcouc'rpyrcqrzfi; BbrBepeHHbrx KoHeLIHo-

3JreMeHTHrtx MoAenei.t u sepurprzqrapoeaHHr,rx pacuerHsrx rrporpaMMHbrx KoM[neKcoB;

Ha frocJreAoBaTeJlbHoM nofr4l{ecKoM cpaBHr4TenbHoM aHaJlr43e nonyqeHHblx

pe3ynbraroB 3KcnepvMeHTarbHbrx 14 aHailvrvLtecr(r4x r4ccneAoBasuit c pe3ynbraraMvt

anpoSr.rpoBaHHbrx MeroAI4K E. H. KypSaqrcoro, H. 3. fotuau, A. II. fotnaaua,

A.I4.CanoNHuKosa v Ap., r4crroJrb3oBaHr,reM rr4rrore3 Buurnepa Lr Xeiraovrcuua;

yAoBnerBopurenruofi cxoAr4Mocrbro pe3yn[,TaroB aHaJVTr4rtecKI4x perueHIafi c

flpone4eulr vacrura6urre

oAuHoqHbrx csafi. w ktx rpyflr

cryneHr4, c$epuuecxae Ll

v HaTypHbre ucrTbrTaHafl.

Aar-rHbrMr,l,raSoparopHbrx 14 HarypHbrx gKcnepr4MeHTaJrbHbrx HccneAor,aH,uk.

Anpo6rapoBaHbr coBpeMeHHbre lexHoJrorur4 ycrpoficrBa yrul4peuufr: r4anlrvBaHlae,

pacKa'rbrBaHVe rpyHTa, Su:r,rrco-xr,rM14qecKoe zH'L,eqLIpoBaHI,te, TepMI4.Iecxzfi

o6xlrr, rlySunuoe nrpav6oBbrBaHr4e u{e5nq. l[oryueur,r HoBLIe AaHHEte o

BlvflHvtu rexuoJrorur4 ycrpoficrna yur4peHr4fr Ha uecyuyro cnoco6uocrb I4 ocaAKy

$yu4atreHroB. Hanpranaep, AoKa3aHo cHr4xeHr4e ocaAKu e 3-6 pa3 ro cpaBHeHI4Io c

npH3MaTI4LIeCKU M 14 QBAflIJII,I.

Paspa6orauu pacuerHbre cxeMbr H MeroluKr,r, ocHoBaHHF,re Ha rrpuMeueHvrw

npeo6pa:osaunia @ypre 4nn rfr,rnzrr{brx $yurcqrzfi. 3ro noseoJrr.rJro yqecrb Kycot{Ho-

nocrorHHbre napaMerpbr >r<ijctcocrv v Hatpy3Kr4, qro ocodeHso Bax(Ho gtt cnait c

'1.

na6oparopHbre

c pa3nr4lrHbrMu T:arraMV ymupeuvk (xruura,

L\ktilvrHilpr4qecKr4e KoHqeBbre yurapenar).



yuvpeHr4rMr4 cJroxHofi reoMerpr,rv. flpe4loxeHsl I4HxeHepHble MeroAbI

onpeAeneH4fl, oaaLKLt A Hecyu1eil crocoSHootu cBait c yqdToM 3oH ynnorHeHl4q

rpyHTa BoKpyr ytxapeHr4fi. llocrpoeHbr MoAeilv Lnfl crart4qecKrx 14 Ar4HaMI4i{ecKI4x

eo:4efic'reufr, nxlrc,7as ceiacMr,rqeeKr4e Harpy3KpI, c IactloJIb3oBaHI4eM MarpI4r-IHbIx

MeroAoB vr reopvvt ynpyrocru. Bepra$r4rlr4poBaHHble KoHeqHo-3neMeHTHbIe MoAenH B

ilK MIDAS GTS NX noArsep1ilnv aAeKBarHocrb aHailvruqecKux peureurail.

I4ccle4oeaHo uanprNenno-4eSopMIzpoBaHHoe cocroflHLIe cHcreMbI

((ocHoBaHrae-Syu4aMeHr-coopyxetlHe) npH pa3x(l4xeHI{I{ rpyHroB Lt

ceficM14.{ecKr4x no:4eficrBHflx. BstqereHrt 3oHbt oSpaaonaHltr IIJIacTI4LIecKl,lx

ruapHupoB LI nepepacnpeAereHl4e Harpy3oK s ceafiurtx Kycrax.

3aMeqaHuq:

1. Crour orMerr4Tb cJroxHocrb aHanrlTvtlrecKl4x MeroAoB B I4ccJleAoBaHwflx

aBTopa. Mero4aru, ocHoBaHHbre Ha npeoSpasoBaHnflx @ypre v Marpl4r{Hblx

BbrqprcJreHr4rx, rpeSyror elrcorofi xnaru$urcawv I4HxeHepoB v Moryr Surr

TpyAHoBHeApfleMbrMr,r B MaccoByro npal<rHKy 6es ctreIII4aJII43l4poBaHHoro

nporpaMMHofo o6ecneqeHHq.

2. Xors pacxoxAeHr4q Melr(Ay gKcnepHMeHTaJIbHbIMI4 vt pacudrultult

AaHH6TMH cocraBJrqlor 2-100 , ueo6xo4rzuo pacul4pl4Tb Sazy Banv4aL\t4kt Ar,fl

6olee cJroxHbrx rpyHToBbrx ycnoBr4fi (uanprarraep, BeqHovtdp:nslx rpyHroe).

3. B aeropeQepare B oilvcaHtvr pa:paSorasHofi HayqHo-o6ocuoeaHuofi

MeroAoJrorzr,r ilpoeKTapoBaHHq sSSer<rrannux xoucrpyxqufi v rexHonorl414

ycrpoficrna $yu4anaeHroB v3 csafi c KoHIIeBbIMt4 u (uru) [oBepxHocrHbIMI4

yrxr4peHlr flM:a Ha c.na6rrx, crpyKTypHo-Heycrofi.{zsslx rpyHTax rrpn crarl4qecKplx I4

Ar.rHaMHqecKux eo:4eficrBlflx, CocroflUIaq V3 [Iecrl4 3TaIIoB, [oApoSHoe

coAepxaH[e rrpeAcraBreHo roJrbKo III v IV 3TaIIoB, croLIJIo pacul4pl4Tb llo

aHaJrofr4l4 coAepxaHue u ocraJlbHblx.

flpa rcru uecKaq 3 Haq u Mocrl, : TexHr4 Ko- gKoHoMI4qeQKue pacueru noKa3aJII4

cHgrl<eHue cror4Mocru ceailuux nolefr c yut4peHVfll'r^u na 11-51o/o no cpaBHeHl4ro

c rpaArzrlrroHHbrMr4 pe[reHHflMa 3a c.Ier yMeHbtueHI4, KoJII4qecTBa csafi v\

Marepr4anoB; pe3ynbrarbr BHeApeHbr B npoeKTbl SeperoyxpenneHplfl p. Bolru,

crpor4TeJrberBa BbrcorHbrx z1anuit e Mocxee n o6rexroe e PecnySluxe [arecrau.

3ro noATBeplKAaer npaKTHqecKyro LIeHHocrb pa:pa6orox; Mero.qonorl4q u

pe3ynbrarbr r4ccJreAoeaHuia licnonb3yrorcq n yueSuoM rlpollecce PYT (}IWVIT) u

AfACy, qro croco6creyer rroAroroBKe cileqLIaJIHcroB s o6racrl4 reorexHl4Kl4.



3arcnroqeuue

CoAepxtaHl4e aBTope$epara Jlorr4qecxr.r BrrcrpoeHo r.{ rroJrHocrrio pacxprrBaer

TeMy LICCneAoBaHVfl. SxclepzveHTarrbHbre v alarvrv.uecKr4e HccJreAoBaH:,i^fl

BbInoJIHeHbl c [pl,IMeHeHI4eM COBpeMer]HbIX MeTOAOB r.r [OATBepXAeHbr r{r4CIeHHbrM

MOAenr,rpoBaH14eM.

IIpoeKTr.{poBaH14e

Pa:paSoraHHafl MeroAonorH, rl03Bonqer onrr4Mu3r4poBarb

CBAIZHbIX (ryu4anaenroe c yruvpeHnflMll) cHI'IlKaf

Mareplranoeuxocft, h noBbr[ra, HaAexcHocrb xoucrpyxqail. Pesylilarsr

Al4ccepraul4u I4Melor 3Halrr4Tersuufi noreHrlr4an Anr BHeApeHI4fl B crpor4TenbHylo

npaKTI4Ky, ocodeuHo B ycnoBvtsx ctaSsrx n cefrcur4r{ecKu aKTr.rBHbrx rpyHToB.

[1o aerope$epary Mo)Ker Ssrrs cAenaH BbrBoA, r{To Ar4cceprar]r.rfl Kynuuxoeofi

Haralru BuxropoeHbl flBrqercq 3aKoHqeHHbrM HayqHbrM r,rccJreAoBaHr4eM, o6la4aer

nayunofi uoerasFlofi, ruuuufi BKnaA aBTopa He Bbr3brBaer coMHeunfi.TarcuLra odpasona,

cqt4Tato, LITo AucceprauuoHHoe accneAoBaHVe <CeailHbre cpyu4aMeHTbr c

yLuvperrflMt4 v MeroAoron4, Lrx pac.rdra> BbrrroJrHeHo Ha BbtcoKoM HayqHo-

TexHI4qecKoM ypoBHe, a ee aBTop Kynuurona Haralr,l BumopoBHa, 3acny)r(r4Baer

[pucyr(AeHl4q yueHoil creneHl4 Aor(Topa rexHr,rqecKr4x HayK rro cneuuarbHocrlr

2.1 .2 <<OcHoeaHut u $yagaMeHrbr, noA3eMrrbre coopyxeHHr)).

Mapuuraues Marczu Bopucoeuu,

AOKTOp TeXHr.rqeCKr4X HayK rro CnerIVaJrbHocTH

2.1.2. - Ocuoea:arfl kt $yu4arvreHrbr, rroA3eMHbre coopyxeHr4s,

3acnyxeHnrrfi crpor4reJr b Ky 6auw,

reHepanburrfi 4rapeKrop OOO (|EOTSK>

A4pec: 350002, Poccun, r. Kpacuo4ap,

yn. EepesaHcKafl) 41, ret.: +79184152

rnarinichev@list.ru

<< // a"moDst 2025r.>> Mapunuuee

f MapaanrleB Marccuv Bopucoemlr, Aaro corracr4e Ha BKJrroqeHZe cBotlx

nepcoHanbHblx AaHHbIx, coAepxauvxcfl B HacroquleM or3brBe, B AoKyMeHTbr,

cBr3aHHbIe c 3artluroit Al4ccepraqzra Kyn.-ruxosofi Haralrz BuxropoeHbr, t4 r.rx

4a,r ruefi uryro oSpa6orKy.

q rto 7)f o

<<y'y' osrntfog 2025r.>>
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E. MapunuqeB


























