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o T3brB B EAyTUE I4 OPrAHr43ArUwt
Ha Aucceprarlzro Paxvanosa Asul,ra A64yrutaeBvv'a Ha reMy:

(PA3BI4ThE TEOP4,I KOH CO LVANWI C JIABbIX
B OAOHACbTTTIEHHbTX I ItutriltC TbrX f pyHTOB

B O CHO B ArJJl|tu| f I4p OTEXHI4TIE C KID( C O Op yXE ffi>>,
rlpeAcraBneHrryrc Ha cokrcKaHvre yreHofi creneHlr AoKTopa rexHLtqecKlrx HayK

rro cnequ€rllbHocrrl 2.1. feonorur, reoAe3ur, rrrApoJrorLrfl,, crpordreJrbcrBo,

apxr,rreKTyp a (2 . l. 8 . f n4porexHr.rqecKoe crporrelrcrno)

Peqen:rapyeMas ALrcceprarlr4oHHiur pa6ora Ha reMy <<PasBurrae reoplrr4

KOHCOnr,rAAr\ULr BOAOHACbIIIICHHbIX fJIIIHLICTbIX rpyHroB OCHOBAHI4IA

rLIAporexHHqecKLIX coopy)KeHnir>> paccMarplrBaer Borrpocbr ae$oprraupyeMocrr4
ocnoeaHr,rfi ruAporexHr4qecKrrx v Apyrrrx LrHxeHepHbrx coopyxenzfi,
Bo3BeAeHHbIX Ha cna6rrx BoAoHacbrrqeHHbrx rJrr4Hrlcrbrx lpyHTax, n
coorBercrByer rraclopry nayrnofi clequuurbHocrr{ 2.I.8. fu4porexnvrrecKoe
cTpor{TenbcTBo:

r. 1. Paspa6oma reopuu, MeroAoB pacqerHoro o6ocnonanu.r,

IIpOeKTLTpOBAHUfl. LI CTpOLTTeJTbCTBa rrJrOTLrH pr3 rpyHTOBhrX MaTepr{€lJrOB;

n. 6. Pa":skrrue reopuu, MeroAoB pacrlera, npoeKTlrpoBaHvrl^, crpovrenbcrBa
v 3KcrlnyaralJvrn rl4AporexHlrqecKux coopyxeHnfi Menvoparr4BHbrx clrcreM vr

cTp o I,ITe JI b Hbrx c r4 c TeM rrplrp oA o oxp aHHo f o H.a3llaLlellufl;

rr. 9. Paspa6orra MeroAoB oIIeHKLT BrrLrtlr.r4r rr4.UporexHraqecKoro

crpozreJlbcrBa Ha rrpr4nefaroqr4e repprrrop[u, co3AaHrre HoBbrx MeroAoB

p acqero B rr up o e KT Lrp oBanr4fl , c o opy)r(e H uit nnxenepn ofi 3 arrltrrbr.

Aucgepmqus coorBercrByer rracropry Hayruoft crequanbHocrLr 2.1.6.

fu4porexHnqecKoe crpol,ITenbcrBo, rr4ApaBnurKa v r{mreHepHar rrlAponorLrrr

(Poccuficrcax @e4epaunt) B qacrr4 n. 2 "leorexHlrqecKne, QunrrpaquoHHbre r4

A}IHaIL.{IlqeCKIIe IICCJIeAOBaHUS fpyHTOBbrX BOAOrrOArrOpHhrX COOpyXeHr4r{, VrX

orKocoB, 6eperonrrx upzuuraHnft n ocuonanufi; KoHc KrIZu lpyHToBbrx



IIJIOTI4H, BO3BOALIMbIX, B TOM

KJILIMATKIqECKOfi 3OHbI II B 3OHAX

Arcrva.rrrHocrb reMbr

rrr,rcJre, B ycnoBlrf,x ceBepHorr cTpouTeJrbHo-

ceft clau.Iecrofi aKTLIBHocrLI".

[ccJreAoBaHufi. B Pecny6rzre TaaxnrzcraH

QyHrquoHupyror 7099 rlrAporexHlrqecKux coopyx(eHufi paar Horo Ha3na'tenvrfl,

BKrlloqalou1r4x 36 KpynHhrx fTC, oKono 350 uppnrarl4oHHbrx no4osa6opHbx

coopyxeHnfi cpe4nefi MorrlHocrrr, Marr4crpurJrbHbre KaHrlrrbr, KoJrJreKTopHo-

ApeHaxHafl. ceTb, HacocHble cTaHrIuLt u Apyrure rLrApoTexHuqecKue coopy)KeHlrr.

3a nepuoA nocneAtux 2540 ner n Pecrry6JrlrKe TaAxurcucraH Ha6moAaercs

npoqecc rloATolrneHu.fl o6rurapnux reppraropzfi, cJrolr(eH brx, B ocHoBHoM,

JleccoBhrMu upoca4oqHbrMkr rpyHTaMpr p nra.rHofi MorrlHocrn. O.qnofi v3 BaKHhrx

npo6nena o6ecne.reHkrr HaAe)KHocrr{ gKcnnyararrpru u crpourenbcrBa
rllAporexHnqecKlfx coopyxenzfi Ha cra6rrx BoAoHacbrrrleHHbrx rJrraHlrcrbrx

fpyHTax flBrr'ercfl nporHo3 4e$oprvraqufi rpyHToB KaK ocHoBaHlrf,, TaK B

coopyx(eHrr.f,x, xapaKTepr43yroquxcr 3H nrelurofi nenuHefinofi ae@opuaquefi z
BoAonpoHrlllaeMocrbro. O4nonperraeHHrrft y.rer B 3aAarrax

r,BMeHqr,rBocrlr yK€BaHHbrx csoficrs, a raKxe noKa3arelefi rpyuron
(ncxo4norr,r) HanprxeHno-4eQopMLrpyeMoM cocroflloLrvr npur

(ynrenrruaroqefics) neproHa.ranrHofi

rrepeMeHHoLr

KOHCOJrLrAarlnr4

B rrplrpoAHoM

r43Merufioruefics

npoqecce KoHconr4Aar1tvrvr, rro3BoJrf,eT cyALtTb o6

Akr cc epTarllroHHoro LT ccneAoB aHkLfl,.

srrcorofi MaccuBa B

aKTy€lJrbHocTLr TeMbr

CreneHr o6ocnonaHHocrn HayqHbrx uo;rornennfi, BbtBoAoB tr
peKoMeHAaqufi. HayrHue rroJro)KeHr.r{, BhrHocr.rMbre Ha 3arrlLtry, BbrBoAhr Lr

peKoMeHAa\nu B ,qocrarovHofi Mepe o6ocnosaHrr vr roruqHo BbrreKaror vrs

coAep)KaHut pa6orst.

Hor[snofi [ccJreAoBannit, [onfreHHhrx pe3ynbraroB, BbrBoAoB u
peKoMeHAaquir., cQoprvrylupoBaHHbrx B Aurccepra\ilu, MoryT cnyxsrrb
TeoperutlecKlle ocHoBbI KoHconLrAa\vu cra6rrx BoAoHacbruleHHbrx rJrLrHtrcrbrx

rpyHToB c 1^rer M Lrx neruHefinofi 4eQoprraupyeMocrr4, uepeueHHofi
lpoHLIIIaeMocrlI kr r4cxoAHoro HarrprlKeHno-4eQopMrrpyeMoro cocrorHtrr B

MaccuBe, MeToAkIKa olrpeAeJleHr4f, BhrcoTbr KarrlrJrJlrpHoro rroAHrrTrrrr noponofi
xorAKocrl4 npLr Kone6anusx ypoBHr rpyHToBbrx BoA B MaccrrBe Ha noATorrJrreMbrx

Teppl4Toplrf,x. flocranolra v qprcJreHHoe perneHlre 3a4a'ru QznrrpaqlroHHofi
KOHCOJILIAAIJLIIa CIA6TTX BOAOHACbIuIEHHbIX |JIITHI,IcTbIX IpyHToB c }^IeToM
nelranefiuofi aeQopMl{pyeMocrl{, flepeuennofi BoAoupoHlrrlaeMocru, ncxo4Horo
HanptxeHHo-4eoopMl4poBaHHoro cocrorHr{s rpyHToB, a rarcKe yMeHbrxaro[Iefics
npn Qnnrrpaqzonnofi KoHconlrAar\krvr [epBoHaqanrnofi Bhrcorhr rpyHToBoro
MaccLIBa. B 4aHnofi rocraHoBKe 3aAarra perutrrracb BrrepBbre. llpz erorvr aBTopoM

paspa6orau MeroA orlpeAeneHr4f, peonou4rrecKr{x napaMerpoB (cropocrefi



HapacraHva u 3aTyxaHLrs. [on3rrecTr{) cra6bD( BoAoHacbrrrleHHbrx fJrlrHrrcTbrx

fpyHroB B rpoqecce BropnqHofi KoHc o nullarlr4r4.

3Ha.ruNlocrb AJIx HayKvr lr [paKTr4K]r [on]qeHHbrx aBTopoM pe3yJrbraroB.

flonyrenurre B pa6ore pe3ynbrarbr pr eror HecoMHeHHyrc TeoperlrrrecKyro vr

rrpaKTr,rqecKyro 3Harrr.rMocTb.

{ocronepHocrb n HoBrr3Ha [ccJreAoBanmir, rroJrfreHHbrx pe3ynbraroB,

BbIBoAoB z peKoMe ugaryuit, c QopuynLrpoBaHHbrx B ALr cceprarlur4.

Ilenr
I4ccnenoBalanit

pa6orrr peanvsa\ut. KoMrrJreKca HafrHbrx n rpaKTLrqecKrrx

IIo pa3paooTKe KoJrr,FrecTBeHHou u KaqecTBeHHoI4 oIIeHKr4

4eQopuaqrafi cra6ux BoAoHacbrrrleHHbrx rJrlrHrrcrhrx rpyHToB 6onrurofi
MolrlHocrtt, o6ecueqLrBaroulr{x gKcrrJlyararlltoHrryro HaAex(Hocrb n 6ezonacHocrb

rtlAporexHzqecKl4x vr Apyrrrx r,rHx(eHepHbrx coopyxenufi, rBnrrculnxc.n
MolrlHocru, o6ecnequBaroqr{x gKcrrJryararluoHHyro HaAe)KHocrb r.r 6esonacHocrr
rklAporexHllrlecKax v Apyrrfx nHxeHepHbrx coopyxeHuft, .sBrrronllrxcf,
aKTyuulbHofi sa4avefi pasnnrur HoBoro HanpaBneHurs,B o6tacru HayK o 3eule.

Ir'fl AocrrDKeHrIt [ocraBJrennofi qenr4 BbrrroJrHrJrr{cb r{ccJreAoBa:nur

4eooprvrarlvrr4 u trpoHlrrlaeMocrr4 cra6ux BoAoHachrrrleHHbrx rJrr4Hr4cTbrx lpyHToB
na npu6opax oAHoocHoro Lr rpexocHoro c>riuwrfl. (cra6nnorvrerpax) c 3aMepoM

BeJILIqLIHbI rropoBoro AaBIreHnA. llpe4rvreroM LrccneAoBattuit 'flBrrfl;rvrcb, B

rracrHocrrl, o6parqu BoAoHacbrrrleHHbrx rrJrLrcrED( IpyHToB, npeAcraBJreHHhrx

LrlraMvr BepxHI{x fopkr3oHToB MrrKorrJracrl{qHofi ra rrJracr}rrrHofi rconcprcrenqzefi,
tITo cr€lro Bo3Mox(HhIM uocne ux or6opa rpyHToor6opHurorvr nosofi
KoHcrpyl(Ilhv, parpa6oraHHbrM npu HerrocpeAcrBeHHoM yracrkrvr aBTopa Lr

rIoJrfIrIBIueM IxLrpoKoe rrprlMeHeHue rrpr{ rIpoI43BoAcrBe Lr3brcKareJrbcKr4x pa6or.

3ro ro3BoJII4JIo onpeAenf,Tb 4eQoprvraquu p€Byruror:ne:aurr cna6rrx
BoAoHacbIIr{eHHbrx rJrrrHrrcrbrx rpyHToB rrplr rroAbeMe o6parqon Ha AHeBrryrc

noBepxHocrb LI cHt I{ nplrpoAHofi narpy3Krr. LlcnonrsoBaH}re MareMarr{rrecKoro

anlapara n sKcrrepr,rMeHTarrbHbrx AaHHbrx rro3BoJrlrJro onpeAenrTb Lr Apyfve
rlapaMerpbl, BxoA{rque B 3aBlrcrrMocrlr pa3pa6orannoro coucKareneM MeroAa

KoMnpeccrrl lpyHToB B MaccrrBe Lr

(n uacrnocru, HeAoynnorHeHHocrvr wwr

MaccI4Ba B npupoAHoM HarrprxeHHo-

Teopuu KoHconr{Aarluu cna6rrx

uorryqeHru ucxo4nofi (npnpoaHofi)
ycTaHoBneHLrs cTerreHrr ylnoTHeHHocTr4

noprvrzurruofr yrnorHeHHocru) lpyHroB
4eSoprr,raIII4oHHoM cocrorHrin.

I4cuorusoBaHue parpa6orannofi

BOAOHaCbIITIeHHbIX lpyHTOB IO3BOJTUIO paCclrr4TaTb OCaAKy OCHOBaHIlf,

(<<oca4ovnofi MyJIbAbI))) seunanrrx HacbrrrHbrx coopyxeHzfi, Bo3BoArrMbrx Ha

cna6ovr BoAoHacbrrueHHoM krJrkr croM ocHoBarrlrkt.



HayvHan 3HarrrrMocrb pa6orur 3aKJrK)qaerc-f, B MeroAonoruqecKoM

noAxoAe r o6ocnoBaHuro KoJrLrqecrBeHH fi t,t ra.recrnennofi orIeHKu 4efoplaaqufi
-cJlaoblx BoAoHacbIIIIeHHbIX fJrlrHrrcTbrx rpyHToB ooJlbruol4 MOIIIHOCTI4, C rlenblo

-ooocHoBaHlrr 3KcrrnyaTarllroHHorr HaAexGocTLt 14 oe3onacHocTrl

rl4AporexHuqecKrrx coopyx(eHuit n Apyrlrx r4mKeHepHbrx crrcreu, 6aszpyroruuMcq

Ha orlpeAeneHl4rl BerkrquHbr o6rerraHoro pacruvrpeHxfl, o6pasqon fpyHTa ilpkr
or6ope vr rIoAH.arLIn Ha AHeBHyro rroBepxHocrb; paspa6ome MeroAa pacqera

ocaAoK rlrAporexHLrrrecKr4x Lr Apyrux LrHXeHepHbrx coopyxenuft Ha cna6brx

BoAoHacbIIrIeHHbrx rJrnHr4crbrx ocHoBauwrx; onpeAeneHvrLt vgnr.eleelauit paAzycoB

rry3blpbKoB pacrBopeHHoro ra3a B rropax Lr 3HarreHufi crenenu BJra)r(Hocrr4 rpyHToB

no rny6uHe Macc[Ba, orrpeAeJleHn[r BbrcorEr KanIaJrJurpHoro rroAHATur^ noponofi
)KrlAKocrrr B rroATorrJureMoM MacclrBe. 9ucneHHoe pe[reHlre 3aAarrlr KoHconlrAarluu

cra6ux BoAoHachrrrleHHbrx DrlrHrrcrbx rpyHToB c f{eroM HerznefiHofi

4eQoprvrupyeMocrll Lr uepeuenuofi rpoHLrrlaeMocrrr rpyHroB, rrcxoAHoro

(upupo4noro) nanp.flx(eHHo-AeQopvrnpoBaHHoro cocrorHlr.f, lpyHroB B MaccnBe 14

yMeHbrrrarorleucs nepBoHaqamnofi BbICOTbI MaccvrBa rpoqecce

Qunrrpaquonnofi KoHconrdA arpvr.
flparrnuecKac 3uaqlrMocrb pa6orbr 3aKrroqaercr B I4ctroJrb3oBanLrtr

pe3ynbraroB gKcrrepuMeHTarrbHbrx n reoperprqecKprx prccJreAoBasuit ilpv nporHo3e

4eQopuaqrafi rlrAporexHr4rrecKlrx (Hacnnnofi seMrsHofi urorunrr) u Apyrrrx
I{H}KeHepHbrx coopyxeHrafi, Bo3BoAI{MrIX Ha cna6rrx BoAoHacbrrrleHHbrx LrJrLrcrbrx

rpyHTax 6omruofi MorrlHocrr{. Kax pe3ynbrar cosMecrHoft Ae.[TenbHocrr4,

HeKoropble vrc 3aAarr I4 [oJloxenzfi Alrcceprarluu noJrfruJrrr cBoe ocBerrleHlre B

coBMecrHbrx c aBropoM ny6ruaraqurx u HafrHhrx rpyaax rpo@. Tep-
Maprupocfllaa 3.f. <<llporHo3 MexaHuqecKr4x rrpoqeccoB B MaccLrBax

unoro$asnnx rpyHroB) (M., He4pa, 1986.- 292 c.) u <<PeoloruqecKlre

rlapaMerpbr rpyHroB u pacqerhr ocHo anuit. coopyxenufi> (M.: Crpofius4ar,
1990.- 200 c.), a rarcKe yre6uzrax <<MexaHuKa rpyHroB) (M.: Vlst. ACB,
2005.488 c.; M.: Vlza.ACB, 2009.- 553 c.), peroMeHAoBaHHbrx cryAeHraM r4

ac[LrpaHTaM, o6yraroquMcr rro HanpaBneHrrro noAroroBK]r <<CrpozreJrbcrBo>,

vmxeHepaM-reoJloraM, ruAporeoJrofaM n Apyrr4M cne\uururcraM B o6tacru
cTpouTenbcTBa.

Creuenu AocroBepHocrrr pe3yJrbraroB 3aKJrroq€uracb B :

- [pI{MeHeHI4I{ CyqeCTByrOqUX COBpeMeHHbrX MeTOAOB Lr CpeACTB

rlccneAoBauuit;

- rIoATBepx(AeHuLr pe3ynbraroB LrccneAoBanuit, [onf{eHHbrx B

Au c c epra rJvrvr, c AaHHbrM r4 r4 c cn eAoB arruit Apyrrdx aBTopoB ;

- [oATBepxAeHLIU TeoperLTrrecKux noloxenufi, [on) reHHbrx B



AUCCeprarJVU, pe3ynbTaTaME SKCnepHMeHTUlrIbHbIX

ApyfLIx LI CCJIeAOBaTenefi ;

I4CCJIe.UOBaHVTV V AaHHbIMI4

LrccneAoBaHiuir; o6ocnosaHzl'I

a raKxe rlpeAnox{eHvtur

- oAO6peHI,I[ noJIfIeHHbIx pe3ynbTaToB uCCneAOBalrtPIfi Ha HayqHbIX

ceMlrHapax, p ecry6 JIuKaHcKLrx u MeXAyHapoAHbIx KoH$ epeHIILIf, x.

JlHqnurfi BKJTaA corrcKareJrfl cocroktr B Bbl6ope o6beKToB llccneAoBanvrn)

rrocraHoBKe rlenu u 3a1alr; o6ocnosaHunr u QoprvrynupoBKe HafrHbIX nonoxeHllft;

aH€Lrrr43e pe3ynbTaToB SKCrIepUMeHT€trIbHbrx

pe3yJrbTaToB TeopeTurlecKux LIccJIeAOBAIc^I4ir,

lpaKTr4rrecKux peKoMeHAar\nfi; eAkrHoruqHbrx I{ B coaBTopcrBe rty6nllKarlvrflx o

npoBeAeHHbIX I4C CJTeAOBaHUSX LI pe3yJIbTaTOB paooT.

Ily6"iluraqun
TeopeTruecKl{x Lr

IIo TeMe Arrcceprallrlrf. ocnosHrre p$ynbrarbl
gKCnepuMeHTZLIIbHbIX I{CCngAOBap1LTVI, gOCTaBISI9UIL1X CO-

AepxaHge Ar{cceprarlrloHHofi pa6orbr, ocBeIrIeHbI s 34 uaytHblx pa6orax, B T. rI. B

17 -u rry6luraquxx B :n31aluflx, peKoMeHAoBaHHbrx BAK rpu flpeau4eure

Pecuy6rurru TaAxlrKtrcraH, 4-x orpacJreBblx HopMarzBHbIX AoKyMeHTax n 2'x

aBTOpCKLTX CBUAeTeJIbCTBaX.

Oqenrca coAepxaHrrfl Arrcceprarryn H crerleHrt ee 3aBeplrreHHocrrl.

Bo nseAeHun [peAcraBJreHa o6qas xapaKTepucruKa pa6orhl, o6ocnoeaHa

aKTy€urbHogTb TeMbr ArrccepTarluoHHofo I,IccneAoBaHkIfl, oIIpeAeJIeHbI cTeIIeHb

rr3freHHocrn Ha)rqHofi npo6neurr, o6rerr u [peAMer LIccJreAoBaHrIrI' ueJlb rI

3AAA9iLr, TeopeTr4qecKa.f, kT MeTOAOnOfVIIeCK€If, OCHOBbI, HarIHaS HOBI{3H4,

TeopeTnq ecKafl. LI [paKTl4qecKaf, 3HaqUMocTb.

B uepnofi rJraBe npoBeAeH anarrvr3 coBpeMeHHoro cocrotHllf,

r4ccneAoBasnfi 4eooprvrzpyeMocTr{ u IpOH]IIIaeMOCTLI Cna6bIX BOAOHaCbIIIIeHHbIX

rJrtrHkTcrbrx fpyHToB. Oruevaerc.r, qro B' pa3Burve reopufi KoHconl4Aarlurvr

BoAoHacbrrrleHHbrx rJrr{HrrcTbIX rpyHToB 3HaquTeJIbHbIft BKJIaA BHeCJILI

BbrAaroqnecf, )ryreHbre rar fepceBaHoB H.M., 3apeqrulfi IO.K., KcenoSoHroB

A.VI.; Maclos H.H., lloluuun A.E., Tan-Treur-Ku, Tefilop ,{., Tepqaru K., Tep-

Maprupocan 3.f., @nopuu B.A., Tlr-rronuu H.A., IIIyrne JI. u Apyrlre He MeHee

r43BeCTHbre r{eHbre, Lr3r{aBrrrrre KoHconI4AaIIUIO BOAOHaCbIUIeHHbIX |JILIHLICTbIX

fpyHToB c o6ulereoperlrqecKr{x rro3Llluit, a raKxe c rotIKLI 3peHLIt KoHKperHoro

r4x rrcrroJrb3oBaHurr B KaqecrBe ocHoBarruit zRarruit LI 3eMrsHbIX coopyxenuit,

o1'sscnss $raszue crylo cropoHy eroro rpoqe cca.

O4uaxo, HeAoorIeHKa KorwrecrBeHHbrx v KarIecrBeHHbIX cropoH

4eQoprr,rvpoBaHnyr Bo BpeMeHrr, uorpe6onalo npoBeAeHl{f, AonoJIHTITeJIbHbIX

lrccneAoBanuit [o coBeprueHcrBoBaHrrK) MeroAoB pacqera ocaAoK rIpI4

KoMrrJreKcHoM 1nrer 3aKoHoMepnocrefi 4eQopruzpoBaHnq AaHHbIx rpyHToB, a
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Tarcr(e r4x rrapaMerpoB B ycnoBurx ecrecrBeHHoro QopuupoBaHvts, T.e. B

t4 cxoAHoM (upzp o4nou) naupfl x(eHHo-AeQopuupyeMoM cocro.ttHl4Lt.

O BaxHocrrr paccMarprrBaeMoro Ar4cceprarllroHHoro lrccneAoBaHurfl, Anfl

pecny6nuru TaAxuwrcrar loBopkTT o6reu rrrAporexHuqecKoro crpoLlTeJlbcrBa

(...B TaAxrlrucraHe paHee Bo3BeAeHbr, Bo3BoArrcr n oKcrlJryarupylorcf, 11

4pyrrHbrx rnApoy3non (n r.u. Poryucrnfi, Hyperccrnfi, rz4poysel <<CanrryAa>,

EafiuaguHcrufi, Karracoficrcuit, ,{aranacoitcrcuit, forosHofi, Myuunada4cwrit,
Kaftparcyrvrcrcttit, rlrApoy3en <<CanrryAa-2>>), a raK)Ke KaHzrIIbI (Baxrucrrafi,

fraccapcxufi, [atnap3rrHcKrrfi, 9y6ercrcr,rfi, KaHELrr ,{exrcaHa6a4 vr Ap.), roJIoBHbIe

soAosa6opHbre coopy)KeHr4r Ha peKax (Baxru, IkH4x, I4c[apa v Ap.),

rr4AporexHuqecKlre KaHarrbr (us no4oxpaHnnvrrr\a EaftnasllHcrofi f3C, Hypercrofi
f3C n n flsaHcKoM pafione), a raKxe .uoKepbr (Illypa6aacrcuir, IIarcaficoircrcuit,

Zmuacoficrzfi Lr Ap.)...). Bce yKa3aHHbre rnAporexHrlmecKue coopy)I(eHLIt,

Bo3BeAeHHbre Anfl rlenefi ruApogHeprerlrKrr, oAHoBpeMeHHo flBIrfl.Irvrcb vr

LtcrotrHuKaMu opolueHkrs. ceJrbcKoxosgftcrseHHbD( Kynbryp KaK Ha ocBoeHHbrx, TaK

v BHoBb ocBaLrBaeMbrx 3eMJL[x nns. cenbcKoxosgficrseHHofo I4crIoJIb3oBaHvTA.

O4naro, BbrcoKue HopMbr opo[reHns, u 6or.rorrrue 3anacbl BoAbI, KaK cJIeAcrBLIe,

nocny)r(unv rpkr'turHofi uoArorrleHu.s o6runpHrrx reppkrropnir u noAbeMy ypoBHt

crpoprrenbcrBo Ha rIoATorI[f,eMbIX

JreccoBbrMkt rpyHTaMLr, qTo v
cJIOX(eHHbIX MaKpOlOplICTbIMlI

pa3Bl1rTl|rfl TeOpUU pacqeTa

rpyHToBbrx soA. B cBfl3Lr c qeM saxHofi upo6revrofi Atts, Ta,qxurcucraHa cr€lJlo

KoHconuAar\r4vr cla6rrx BoAoHacbrrrleH brx TJIIIHLIcTIIX rpyHToB B ocHoBaHrIrI

fLlApOTeXHnqeCKr.rX COOpyXennfi ruApogHepfeTuqecKofo lr MenuopaTuIBHofo

Ha3HaqeHnt.

B srofi )Ke rJraBe rrpkrBeAeH o6sop pa6or ro reoperuqecKoMy

LrccJreAoBaHuK) ruoA lefi cocrof,Hr4fl. trrvr:ancrbrx rpyHton, o6rxcrrf,rcIql{x pa6ory

o cHoBaHrrfi. rtpu Aefi crnun BHeIITHLIX Hafpy3oK.

"Bo nropofi r.[ase paccMarpvBarorcfl. o6rerru u MeroAbI vccneAoBale.vls.

cra6rx BoAoHacbrrrleHHbrx rJrrrHrrcrbrx rpyHToB, rIpLIBeAeHbI Qusuuecxze
rroKa3arerru nccreAoBaHHbrx lpyHTon, oco6eHHocrrl KoHcrpyKgnit rtpu6opoe u

o6opy4onanvrs, LtcrroJrb3oBaBlrrrrxc.f, npv BbrrronHeHuu vccneAoBauuit, a raKxe

IIpuBeAeHa MeTOALI Ka BbIIIOJIHeHLIS, SKcIIepLIMeHT€lIIbHbX paOOT.

I4ccre4onalnr4fl. rrpoBoAznrrcb co cna6rrun BoAoHachrrrIeHHbIMkI

rJrlrHr,rcrbrM'r4 rpyHTaMr4, rIpeAcraBJUIronIuMr4 cna6rre BoAoHacbIIrIeHHbIe uJlrlcrble

Lr BOAOHaCbrrrIeHHbre JreccoBbre rpyHTbr.

O6soAHeHHbre JreccoBbre rpyHrbr AaHHoro pafiona xapaKreplr3ylorct
rloBblmaKrrrllrMcf, ypoBHeM fpyHToBbrx BoA, ce3oHHo BbrxoArrrlr4M Ha Hn3nIIHbrx

r{acTKax Ha AHeBHyro rroBepxHocTb.

reppLrropuD(,

norpeooB€rJro



Cna6ue BoAoHachrrrleHHbre rJrr{Hrlcrbre rpyHTbr 6onuuofi MorrlHocrrr,

oopa3oBaBrlvecq B npoqecce ecrecTBeHHofo ocaAKoHaKorrJreHur,

xapaKTeplr3yroTc.s Bo3pacTaroqen rrJroTHocTbro Lr yMeHbruarcqencr BnaxHocTblo

ro rny6zne MaccuBa. 3ro flBrrflercfl, rrporBneHLreM cur rpaBurar\kru u

KoHconuAarluefi rpyHToB or co6crseHHoro Beca Bbrrrrenex(arqnx cnoeB u reHe3lrca

fpyHroB Bo BpeMeHr.r. Anarus Qusuvecrux norasarerefi o6pasqon

BoAoHacbrrrleHHbrx rJrrrHlrcrbrx lpyHToB (urucrux, recconrx) ro uy6lrne
MacclrBa rroKa3€ur, qro ua6rroAaercs xapaKTepHoe yMeHbrrreHlIe roeQQuqveHToB

[opLrcrocrr4 o6pa:qon rro uy6nne v.accvrBa, qro rroATBepxAaer npof,BneHLIe

[pr{poAHoro ynJrorHeHLrr. Orvreuaercx, rrro orKJroHeHr4r or xaparrepHofi
3aKoHoMepHocrlr yMeHbrrrenur roeQQraqrnenroB roprrcrocrLt rpyHToB uo rny6zne
MacclrBa o6rncnsercs, orcyrcrBrreM rryrefi fiunrrpaqzz cno6oAnofi BoAbI B

Maccr4Be, qTo rplrBoArrT K HeAocTaToqHoMy yrrnoTHeHvrc rpyHToB B LtcxoAHoM

Hanp.rDKeHno-4eQopMLrpoBaHHoM cocro flHvru.

ftix or6opa Lr raccneAoBaHnr Beprcrux roprr3oHToB cra6rrx
BoAoHacbrrrleHHbrx r4Jrrdcrbrx rpyHroB (CBIrIf), [puBeAeHa paspa6oranlnafl.

KOHCTpyKrIn.rr lpyHTooroopHrrKa, oTrllqaK)rrla'cs. oT cyrqecTByroqLrx.

flpe4craureHa KoHcrpyKrlrar, lpynroor6opHuKa rrpr4Hrlun pa6oru kr MeroAuKa

or6opa o6pasqon rpyHra. Paccuorpeno [crroJrb3oBaBrueecr o6opy4onaHne vr

MeTOArrKa UCCJIE.IIOBAHVfl. 4eQopnaarlproHHbrx norasarenefi cra6rrx
BOAOHaCbIUeHHbTX fJrrrHUCTbrX rpyHTOB C 3aMepOM rrOpOBOfO AaBne}Ikrfl. B

[poqecce KoMrrpecc[oHHbrx LrccJreAoBarruit. flpzne4eno ycrpoficrBo u IpTIHIILITIII

pa6orrr larqr,rKoB rropoBoro AaBneHru. llpuno4r4Tcs. KoHcrpyKgur. rrpu6opoB I{

METO,{LIKA T4CCNE,IIOBA}IId[, Qnnrrpaqr4oHHbrx
v-TIOKA3ATENEZ CJIAObIX

BoAoHacbrrueHHbrx rJrlrHr{crbrx rpyHToB rrpLt Aeitcrrluvr nnerunefi narpysru. B
ArrccepraqzoHnofi pa6ore vccneAoBaJrurcb cra6ue BoAoHacbrrrleHHble DILIHucrbIe

lpyHTbr, BKJrroqar LrJurcTbre fpyHThr BepxHrrx roplr3oHToB, oToop KoTopbrx

cyuleorByroulrrMLt y rpoficrBaMrd Arrfl, or6opa o6pasqon flBJrflercs, AocraroqHo
rrpooJreMHbrM.

[Stt perxeHrlr Borrpoca or6opa nJrlrcrbrx rpyHToB MrrKorrJracu.rnofr Lr

rlJlacrlrqHofi roHcucreHqufi, aBTopoM, coBMecrHo c AoKTopoM TexHlrrrecKlrx HayK,

npoQeccoponr 3.f. Tep-MaprlrpocrHou (M|CV, P@) vr KaHAkrAaroM rexHlrrrecKlrx

IrayK P.f. IloroctHoM (MfCy, P@) 6ura parpa6oraHa) u3roroBJre:na u BHeApeHa

KoHcrpyKIILt{ rpyHroor6opnuKa rrprrHrlulu€rnbHo noeofi KoHcrpyKquz (anr. cBLrA.

cccP (su) r48871s (s r)E 02 A1loo).
llocne or6opa o6paeqon cra6rrx Bo.{oHacbrrrleHHbrx rJrlrHr4crbrx rpyHToB

[poBoALIJII4Cb 3KCrrepr4MeHTZUrbHbre UCCIeAOBAIJVTfl C LrCnOJrb3OBaHLreM

KoMnpecckIoHHbIX upu6opon KoHcrpyKrlr4ri AoKTopa rexHuqecKlrx HayK,



[po$eccopa C.P. Mec.rsHa. Brrureu3no)KeHHoe rro3Boflf,er yrBepx(Aarb, qro

upo6neua noATorrneHlrr repputopuir, u epexoA neccoBbD( lpyHToB B Kareropwo
<<cna6rrx BoAoHacbrrrleHHbrp> flBrrflercs. Arrs. Pecny6nuru TaAxurcncraH

AocraroqHo aKTy€rnruofi u rp e6yrouleft Aanrnefi ruero vrcyrclrtLrfl.

B rperrefi r;rane [puBeAeHbr pe3ynbrarbr na6oparopHhrx uccneAoBantuir,

IIenbIo Koropbrx craBuJracb oIIeHKa c)KlrMaeMocrld cra6rrx BoAoHachrrrleHHhrx

fpyHToB upn 4eficrBw4 BHerrrHrrx Harpy3oK, olpeAeneHue BpeMeHrr cra6utnsar\r4ur

4eQoprrraqufi, onpeAeneHze QrEnrrpaqrroHHbrx r4 peonorr4rrecKrlrx lapaMerpoB r4

LICCneAOBaIJvTe XapaKTepa paccevrBalJuf Bo BpeMeHH nopoBoro AaBneHkrs. B

ycJroBrrrx KoMrrpecclloHHoro ylJroTHeHkrrr, cxuMaeMocTu vr [poHLrrIaeMocTI4

cla6rrx BoAoHacbrrrleHHbrx rJrLrHr,rcrbrx rpyHToB rrplr Aeitcrnuu BHerrrHLrx

Harpy3oK.

Pesyrurarbr LrccJreAosaHuir BbrflBr4lrLr, qro Anr cna6rrx BoAoHacbrrrleHHbrx

LIJITIcTIIX rpyHToB xapaKTepHbr AocraroqHo 6oluune 3HaqeHrrfl orHocureJrbHbrx

4eQoplaa\uit Aaxe [prr He3HaqlrrelbHbrx rrepBoHaq€urbHo rrpr{iraraeMbrx cryrreH.f,x

Harpy3oK. llp, Beprr4KulJrrHofi Halpy3Ke o = 0,02 MlIa BeJrrrrrr4Ha orHocr4relrnofi

4eQoprraaquu o6pazrla cocraBuJra (4I%) or rrepBoHaq€LrrbHofi ero Bbrcorbr, qro

foBopI4T o cyulecTBeHHorl c)Kr{MaeMocTLr fpyHToB.

flpn nccJreAoBaHnra 4eQoprr,ra\uu BoAoHacbrrrleHHbrx rJrr,rHrrcrbrx rpyHToB

na6ruoAarocb xapaKrepHoe yMeHbrrrenze 4eQopMrlpyeMocrr4 rpyHroB rro rny6uHe

MaccvIB\ rrro o6rtcssercs [porBJreHneM yrrJrorHeHHocru rpyHToB noA

4eficrnzeu cr4tr lpaBurarllu4 B rlcxoAHoM (npnpo4Horvr) HarrprxeHHo-
geQopuaql4oHHoM cocro.flHrn. floryreHHbre pe3ynbrarbr AaHHbrx rrccneAoBanuir

rloATBeplKAaror Heo6xoAuMocrb frera r,rcxoAHoro Harrprx(eHHo-

4eQoprraaqlroHHoro cocrosHrf, lpyHroB rrpn pacqere 4e$oprvraqzfi
D{ApOTeXHr4qeCKr{X V Apyferx rrHI(eHepHo-MeJrrropaTuBHbrx

BO3BOAr4MbrX B CJTOXHbTX rr,IApOf e OJIOIIFIeCKI'rX yCnOBUrX.

B erofi )r(e rJraBe rrprrBeAeHbr pe3yJrbrarbr uccneAoBanuit

JleccoBhrx rpyHToB, oro6pannux Ha reppuropr4r4 Xauoncrofi
[aurapa, Pecny6nnra Ta4xlrrzcran), orHocrrqeftcs, K o6soAHreuofi Tepplrroprrr4

3a cqeT rrepeMeHHoro rroAbeMa ypoBH{ lpyHToBbrx BoA.

flolyueunrre pe3ynbrarbr LrccneAoBanuit rcoe$@uqrreHToB nopprcrocrrr

o6pasqon .BoAoHacbIIrIeHHbrx ireccoBbrx rpyHToB uo rrry6zHe MaccvBa rroK€r3€r[Ll

nonHyrc aHaJIorkIIo c krccJreAoBaHl,rrMr,r, BhrrroJIHeHHbrMtr Ars BoAoHacbrrrleHHbrx

rrJrLrcTbrx rpyHToB.

B .rerneprofi rJraBe npr,rBeAeHbr reopervqecKrre ocHoBbr pacqera
neluuefiHofi rconconn4a\vr4 cna6rrx BoAoHacbrrrleHHbrx rJrr/rHlrcrbrx fpyHToB c

coopyxenufi,

o6soAHeHHrrx

o6tacru (r.

8



rreToM HenlrHefiHofi AeoopMarlzkr, nepeMeHHofi BoA rrpoHrrrlaeMocTrr kr

LtcxoAHoro (ecrecrneHHoro) HanprxeHHo-4eQopMarlr4oHHoro cocro flHr4s..

o6pasqa \pv or6ope ero vr3 Maccr{Ba Lr [ocJre u3rlflTpra ero Ha AHeBHyro

rroBepxHocrb. Taxxe B pa6ore paccMorpeHbr crry.zatvr

BOAOHaObIIIIOHHbIX |JII{HIIICTbIX lpyHTOB B pa3ILIrIHbIX

or6opa o6pasqon

Perueua 3aqaqa onpeAeneHr,rf, o6reunofi 4eQopuaquu peByrrnorHeHlrt

frrApof eoJrof LrrrecKLIX

ycnoBnrx:

1) Maccr,rB LrJrrlcroro rpyHTa,3aJrerarcqzfi uoA cnoeM BoAbI;

2) MaccLrB rdccosoro rpyHTa B BoAoHacbrrqeHHoM cocro.flHuu;

3) MaccLrB r6ccosrrx rpyHToB, noATonJrreuufi [epeMeHHbrM ypoBHeM

fpyHroBbrx BoA.

.ftr yrasaHHbrx rlrAporeoror[qecKrrx ycnoBufi paccrr,rorpeHbr Lr3MeHeHLrs

sHa.reHr4ft HarrprxeHuir (o6rywx, eQQerrrrBHbrx u uefirpa-urHrrx), Bo3HlrKarorlnx

rpu or6ope fpyHroB. YueHrruenue cxlrM€rroulux 4efic Byroqux Harpy3oK

(co6crnenHoro Beca lpyHron) upu rroAbeMe Ha AHeBHyro rroBepxnocrb Bbr3brBaer

yBen[qeHlre paAr4ycoB rry3brpbKoB 3arrleMneHHoro ra3a B nopax rpyHTa.

flpe4noxeHa MeroAVKa onpeAeJrenus. pa4vryca ny3brpbKoB 3arrleMneHHoro ra3a B

o6pasqax rpyHra Ha AHeBHoft nonepxHocrr4 uuarrry6r.rne or6opa npo6.

B pa6ore rroKa3aHo, qro Bbrcora

)KIIAKOCTII B MACCIIBE BOAOHACbIIIICHHbIX

pa3MepoB rry3brpbKoB 3arrleMneHHoro fa:|a B

Bopennz 
- XypeHa rrpeAno)KeH MeroA orrpeAeneHnf, Bbrcorbr KanvnJrrpHoro

TO.IIHSTLI' rropoBoH )Kr4AKocrLr (h*on) B BoAoHacbrrrIeHHoM MaccI4Be rIpI4

Lr3Merrf,rorrleMcf, ypoBHe lpyHroBbrx BoA (YfB).
[4cnorrsoBaHr4 e 3aKoHa Eofins-M apLror:ta u, 3aKoHa pacrBopr4Mocrr{ ra3oB

(f e Hpz) ro 3 BoJrLrJro perxrlTb 3aAa'vy onpeAen e lnvs, v3v'elaelalrr B Jr a)r(Ho crlr rpyHToB

uo rny6uHe Maccr4na. 3nanue Lr3MeHeHrlf, 3Haqe:r,uit roeQQuqHeHToB rroplrcrocrl4

fpyHroB upu or6ope (uocre cHflrkru nplrpoAHofi uarpysru) n nx 3Haqesnit na

4Hennofi [oBepxHocrrr, rro3BoJrrer ycraHaBnr4Barb Qarrnuecrne 3HaqeHlnr

rcoeQ$zqrreHroB rroprrcrocrr,r rpyHroB B MaccuBe Ha rny6zHe or6opa.
flpe4noxeHlr'afl. 3aBlrcLrMocrb onpeAeJreHr{r BeJrurrurHbr rrplrpoAHoro

AaBnenut Anfl BoAoHacbrrrleHHbrx rJrr,rHlrcrbrx rpyHToB no uy6nHe lpyHToBoro
MaccrlBa [o3BoJrLTJra crporrrr rpaQzxr [pupoAHofi rourrpe cllrv, rro3Bonrrculr4e

ycraHaBnl4Barb 4eQoprvraqLroHHbre rroKiBareJru cna6rrx BoAoHacbrrrleHHbrx

rpyHToB B MaccnBe, Koropbre MoryT 6rrrr ucrroJrb3oBaHbr Arf, pacqera ocaAoK

B o3B oAI{Mbrx rlrAp orexH rrqe cKrrx u ApyrLt x 14 Hx(eH epHbrx c o op y xenuit .

Ha 4aHnufi << Croco6 onpe4e rreHUA 4e$oprvraqv oHHbrx rroKa3areneft cla6rrx
BOAOHaCbTTIIeHHbTX lpyHTOB)) aBTOpOM, COBMeCTHO C AOKTOpOM TexH. HayK,

9

KarrkrJrJupHofo rroAHrrrl4rr nopoBoll

fJrlrHr{cTbtx fpyHToB 3aBLIcLIT oT

ropax rpyHra. Zcuomsyx Qopuynrr
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Tep-Maprr4pocf,HoM 3.f. (MfCy, PO) r4 KaHA. rexrr. HayK lloroc.f,Hou P.f.
(MfCy, P(D) 6ruo ronfreHo aBropcKoe cBlrAerenbcrBo (anr. cBLrA. CCCP (SU)
r3s749s Al E 02D 1 /00).

Ha serraqlrHhr KoHeqHbrx ocaAoK coopyxeHzfi, rosnoArrMbrx na cra6rrx
ao4oiracrrqeHHhrx rJrriHr4crbx (luuctrx) rpynrax, Mo)Ker BJrr/urrb H€uurque

opfaHlrqecKux BKJr qenufi nru 3aJleraHr4e no rrry6rane MaccI4Ba piBJILIrIHhrx,

ornllqarculr4xcfl. Apyr or Apyra cJroeB rpyHra. 'ftr peueHnfl AaHHbrx BorrpocoB, B

ALT cceprarluu [prrBoAlrrcr MeroAuKa frera opraHr4rrecKr{x BKJrroqeHufi (ocrarron)
rlocpeAcrBoM orrpeAeneHur rcoeQQzqverTa HeoAHopoAHocru, a npv HaJwr-tvru

ornuqaroqnxcfl, cnoeB rpyHTa no rrry6r.rHe MaccuBa - [ocpeAcrBoM ycraHoBneHur

cpeAHeBBerrreHHoro MoAyns o 6ulefi 4eQoprvraqlru rpyHroB.

B pa6ore rroJrf{eHa 3aBlrclrMocrb NrA pacqera ocaAKr{ ocHoBaHnfl

na cra6ovr(<<oca4ouHofi uynrAhD) servrrsHofi nacrrnnofi rrJrorrdHbr, nosno4uruofi

BOAOHaCbIIIIeHHOM LIJTLICTOM OCHOBaHIILI.

B nqrofi rJraBe rrpvBeAeHbr rurcJreHHbre perueHLre 3a4a'rrv KoHcoJrr.rAarlukr

BoAoHachrrrleHHoro rJrr{HLrcroro rpyHTa c yqeroM nelunefinofi

4eQopvrnpyeMocrLr, nepenaennofi [poH rlaeMocrkr Lr zcxoAHoro Harrp.rDKeHHo-

4eSoprraaunoHHoro cocrorHLru.

3aAa.ra KoHconuAarllz.vr cBoALTnacb K perxeHkrro auQQepeHqlr€trrbHoro
ypaBHeHLr\ yqurbrBaroulero cxrrMaeMocrb ra3ocoAepx(arqefi noponofi xn.4rocrra,

HenlrHeur{Fo Ae Q opMLTpyeMocTb 14 rrepeMeHHyro [poHr4qaeMocTb.

ypaBHeHrre $nnrrpaqzonnofi KoHconzAarlwu c

rurocoAepxarqefi noporofi rorAKocrrr, HeJrrrHefiHofi

Qznrrpaqzonnofi KoHcoJrlrAar\nu, rpeAcraBnrrorlee co6ofi auQQepeHrlnuurbHoe

r{eToM c)KLrMaeMocTr4

4eSoprvrupyeMocrlr Lr

nepeMeHHolr npoHlrrlaeMocTtr.

Peeynrrarbr LrccneAosaHr,rfi rroK€I3€rrru, rrro Ans. cra6brx BoAoHacbrrrleHHbrx

fpyHToB xapaKTepHa 6omruas c)Kr4MaeMocrb vr BertlrqllHa orHocrrremHofi

4eQopuaquu (e) npu 4eficrBnvr BHerrrHe Harpy3KLr: HanpuMep, rplr o:0,2 MlIa,
3Haq eHlre orHo crrremHofi 4e Qoprvraq uH Ao cruraer 3Haq ertuit e :0,4 + 0,4 5 .

Bnu4y 6onuuofi cxuMaeMocrlt B cna6rrx BoAoHacbrrrleHHbrx rpyHTax

Ha6nro4atorcfl 3HarrnreJrbHbre Lr3MeHeHI4t nepBoHa.ranrnofi Bblcorbl MaccLrBa, T.e.

ero reoMerpuqecKnx pa3Mepon. 3ro, npx orroKe cno6oAnofi noponoft xn4rocru
n ocaAKe MaccI4Ba, 6y4er cuoco6crBoBarb 3Haqr4TenbHoMy yMeHbruenuro rryrefi

Qunrrpaquu.B qensx oupeAeneHnflBJrunHlrrr rr3Merrrro[ryxcz,rtyrefi Qunrrpaqzn
uoporofi )KLrAKocrI4, B rIeJroM, Ha rrpoqecc Qunrrpaquonnofi KoHconlrAarJvru,

aBTopoM paspa6oraHa vr npeAno)KeH rrrepaquoHnrrfi MeroA rrorxaroBoro pacqera,
ytlI4TbrBaron\vi oAHoBpeMeHHbIe kr3MeHeHu;l [epBoHa.ranrnofi Bbrcorbl :'laaccvrBa, pl

lloc.ne BHeceHllf, HeKoropbrx upeo6pasosaHufi noJr5nreHo ypaBHeHlre
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ocHoBHbrx rapaMerpoB AeoopMlrpyeMoro fpyHra B npoqecce ounbTparlLToHHofi
KOHCOILIAar[Vrr4.

Oco6ennocrb ptBpa6oranHofo rroruaroBoro pacrrera 3aKrrcrraercf, B ToM,

rrro Becb rrepnoA Qnnrrpaqzonnofi KoHconnAar\vkr (t) paz6usaercr, Ha M
BpeMeHHhIx lrHTepBanoB (nepuo4or), rax4uit us Koropbrx coorBercrByer gTa[y

yMeHbrrreHu.f, Bbrcorbr Maccr4Ba u coAepxfl{T N ruaros rro BpeMenu. B [peAenax

KaxAoro BpeMeHHoro LrHTepBaJra Bbrcora cJror (t) npuuzMaercr nocrorHHofi, n

KOHIIe 3Tarra npr4 onpe4elaerca crerreHb KoHcoJrrrAa\rrkr u MaKcuMilrrbHoe

uopoBoe AaBJreHr4e, paBHoe AaBneHLTro HeAoynnoTHeHr4f, .

B urecrofi rJraBe rrpnBeAeHo npaKTlrqecKoe npvMeHeHrre pe3yJrbraroB

TeoperurrecKax rrccneAoBanuit. llorrfreHHrre pe3ynbrarbr rro [paKTLTqecKoMy

lpr4MeHeHrrro [peAraraeuofi Teopuu KoHcoJrLrAarIUu cra6ux BoAoHacbruIeHHbD(

fJrlrHr{cTbrx lpyHToB rroATBepxAaroT, rrTo c yBenuqeHzenr uy6unrr or6opa upo6u
rpyHTa na6nroAaerc.f, )rMeHbrueHlre paArrycoB rry3brpbKoB 3arrleMneHHoro ,aza ,'t
yBeflnql,IBaercs crerreHb BJraxrHocrr4 o6paeqa rpyHTa S/, qro flBrflercfl.

cJIeAcrBIreM Bo3pacrarorlzx o6rqzx u a$QerrvBHhrx Hanp.rrxeHuir lo uy6une
MaccI4Ba.

flapauerpavz, san6oree cyulecrBeHHo Bnrrrrrculr4Mr.r Ha o6reunrre

4eQopvralluu piryrrJrorHeHlrfl, npu or6ope o6parqon rpyHra, f,BJrf,rorc.f, MoAynb

ynpyrocrrr cKeJrera Lr uopoeofi xkrAKocrv, a raK)Ke Quanro-rvrexaHlrrrecKrre
loKa3areJll4 rpyHToB Ha AHesHofi rroBepxHocrr{. Pesynrrarrr nuuzcrenufi,
fIoK€I3bIBaIor, qro Anf, cla6rrx BoAoHachrnIeHHbIX Hrr{Hr4crbrx rpyHToB,

I4cIroJIb3oBaHLre AaHHbrx rrcxoAHoro (upupo4Horo) HanprxeHHo-

4eQoprraIapoBaHHoro cocrorHr{rr rro3BoJrfler, B cnfrae HopMarrbHo yrurorHeHHbrx

fpyHToB B MaccuBe, orleHuBaTb KoJrr.FrecTBeHrlyro BenuqprHy 4eQoprvrarJ&v,

rporl3ollre4urefi B [epkroA BTopnqHofi roHconv4ar\prkr n Aarb [porHo3 BpeMeHLr

rlporeKaHr4rr nropnvHofi KoHcoJrLrAar\krkr. V.rer vcxoAHoro Ha[prx(eHHo-

4eQopunpoBaHHoro cocrorHr4r MacclrBa n [apaMerpoB nelunefinofi

norHofi
peurenrafi.

4eQoprvrrlpyeMocrl4 Lr npoHlrrlaeMocrLt rpyHToB Aaer 3HaqeHIlf, rrporHo3lrpyervrofi

KarrecTBeHHo oTJlrrqalorqLrec.f, oT Lr3BecrHbrx

y.reT napaMeTpoB LtcxoAHoro HanpffKeHHo-

4eQoprvrupoBaHHoro cocro;rHr4rr MaccvrBa ycKoprer B qenoM BpeMr rporeKaHzrr
[poqecca KoHconI4AaIJ?ru cra6rrx BoAoHacbrrqeHHhrx fJrlrHr4crbfx rpyHToB.

V.rer B pacqerax 4eQopnazpyroqeficr (yrraenrurarouleficx) nrrcorbr MaccrrBa

cna6rrx BoAoHacbIIrIeHHhrx rJrlrHucrbrx rpyHToB rroKa3aJr, qro BpeMr 3aBeprueHlrn

Qulrrpaqzonnofi KoHcoJII,IAar\vn ycKoprercr kr npozcxoArrr 3HaqrrreJrbHo

paHblrre, qeM rlo il3BecrHblM pellreHwrM, rrpeAycMaTpLIBalorrlklM nocrorHcrBo
pacqerHofi errcorrr MaccrlBa. .{aHurrfi eQQercr cBr3aH c yMeHbrxeHZeM rryrefi

4eQoprraaqzu rpyHra,

Aononnzrelrnrrfi
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Qurrrpaquu nopoBofi xz4rcocrLr B upoqecce Qnnrrpaquonnofi KoHconzAarJuu.

flpz erorvr BpeM-a na4eHr4s. nopoBoro AaBIreHkrA (Qunsrpaqupr cso6oAnofi noponofi
)KI4AKocrI4) n uaccHBe rpyHTa yMeHbrxvJrocb rroqrr{ n 5 par, u cocraBLrlo 10,5 ler.

B BoAoHachIrrIeHHoM rJruHr4croM rpyHre rrpoqecc Qnmrpaqllonnofi
KoHconI,IAarIuu [ocrerreHHo nepexoAr4T B 3aryxzlroqyro non3f{ecrr. Ha fracrKe
saryxaroqefi uon3yrrecru Ha rpaQure KoHconlrAa\r4u MoxHo orrpeAenlrrb

peonoruqecKl,Ie [apaMerprr (crcopocrb rron3) recrrl (/i) " 3aryxaHrre rron31..r ecrLT

( d ) tpy"roB B paccMarpr{BaeMhre MoMeHrbr nperraenz (r;). llpune4eH rrpzMep

pacqera ocaAKu geNarsHo[ rrJrorLrHhr srrcorod 9,0 M, nosno4unaofi Ha cJroe

ocHoBaHnf,, cJIo)KeHHoro cla6rrvru BoAoHacbrrrIeHHbIMu LrJurcrhrMrr rpyHTaMu

MoIrIHocrbIo 10,00 v. Berz.ruua MaKc[M€lJrrHofi pacuernofi ocaAKLr rroA

rpe6nev rrJrorr4Hhr rrpLr groM cocraBzJrd S-*:3,07 u.
Bunogur no Aucceprarllru. Auanng co.{epxaHus. u BbrBoAoB [oKa3hrBaror,

vro rIocraBJIeHHbIe B pa6ore 3a4a'ru yc[eruHo perrreHbr colrcKareneM.

,{ucceprarlLroHHaf, pa6ora laanucalaa xopourlrM HafrHbrM f,3brKoM.

Brrro4u sBr-f,Iorc.f, pirBepHyrbrMrr, rroATBep)KAarorqlrMlr AocrlDKeHrre
rlocraBJrenuofi qenu Ardcceprarlr.ronuofi pa6orrr, 3aKrroqaroqefics B pa3Btrrvrpr

Teoprrl4 KoHconklAarlnn cnaohrx BoAoHacbrrrlerrHbrx rJrlrHr4cTbrx fpyHToB B

ocHoBaHIrLI rr,rAporexHlrqecKr4x coopyxenutrt, noATBepx(AaroqlrMrr 3aKorrrreHHocrb

paooTbr, npLT sToM BrrepBbre corrcKaTeJreM:

- npeAnoxteHa MeToAuKa onpeAeJreHr4f, BhrcoTbr KanuJrJrrpHoro noAH.f,Tr4t

noponofi x(nAKocru B MaccI4Be (h*o), Koropar 3aBucur or rrry6uHbr r4 sHa.reHufi

paAl4ycoB rly3blpbKoB 3arrleMJreHHoro ra3a Ha cooTBercrByroqux orMerKax rro

rny6une MaccuBa;

- [onyqeHo qzcJreHHoe perueHlre 3aAarru $utrcrpaquonnofi KoHcoJrrrAarJuu c

oAHoBpeMeHHbIM qeroM nerzHefiHofi 4eQoprvrupyeMocrkr, nepeuennofi
npoHI,IIIaeMocrrI n ucxoAHoro HalprKeHHo-IeQopunpyeMoro cocro.sHlrrr rpyHToB

B MACCI4BC;

- pazpa6oraH rrreparlnoHnrrfi npeueHnoft (uoruaronufi) MeroA pacqera
KoHconLIA arlrzlzr rpyHToB, rlo3BoJltK)rqufi yrurbrBarb nponcxoryrrtyro 4e$oprraaqlto
MaccnBa B [poqecce yunorneHufl Lr ycraHoBLTTb Brrtrfllaue AaHHoro f,arcropa Ha

AJILTTeIbHOCTb npOTeKaHLrr npoqecca KoHcoJrr4A arlnu;
- rlpeAnoxeHa MeToALIKa orrpeAeneHlrr peonoruqecKHx napaMeTpoB

(crcopocrr ron3r{ecru (/i) u 3aryxaHur rrorr3rrecrlr (6) ro rpaQury
KoHconrrA arlvn cla6rrx BoAoHacbrrrleHHbrx rJrlrHLrcrbrx rpyHToB.

OcnosHrre [oJro)KeHrrr pa6oru B 4ocrarounofi Mepe o6cyx4anzcr Ha

HafrHo-[paKTI4qecKEX roH$epen\ufrx perLloHuurbHoro, pecrry6nnKaHcKoro u
Me)KAyHapoAHOfo ypoBHf .
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Perylrraru reoperlrqecKlrx kr gKcrIepnMeHTzLIIbHbrx uccneAoBaH.vrvI,

[oryqeHHbre B rrpoqecce vccJreAoBannfi vr cocraBntloqr{e coAep)KaHze

Ar4ccepraquonuofi pa6orrr, ocBerqeHbl s 34 HafrHbrx crarb.f,x, B T. q. B l7-u

uy6nraxaquflx B vr31aHLrflx, peKoMeHAoBaHHbrx BAK npu flpesuAeHre Pecny6nuru

TaAxurucraH, 3-x Hopnrarr4BHbrx AoKyMeHTax n 2-x aBTopcKllx cBrlAereJlbcrBax

Ha nso6pereHl4-f,.

B rry6nnxaqnrx aBTopa orpaxeHbr Bce ocHoBHbIe acrreKThl pa6oru.

AnropeQepar B uonnofi Mepe orpaKaer coAepxaHue Avccepra\uvr LI rIoJIo)KeHrIt,

BbrHocLIMbIe Ha 3aIIIHTy.

Crpyrcrypa n o6reu Ar{cceprarl[rr. ,{zcceprallzoHHalr pa6ora cocrollr I43

BBeAeHUr, [recTl{ rJraB, 3aKJrrcIreHl,l[. V C[rICKa UCTIOJIb3OBaHHbTX JIUTepaTypHbx

r4croqHuKoB, eocro.q1qero us 367 HalrMeHoBanuit u rIflTvr ilpunox(esnir. O6ttluit

o6rerra ArrcceprarllrLr cocraBJrrer 323 crpaHrllbl, BKJIIoqat 62 pucyHKa u 14

ra6nraq.

,,{zccepraqnx Paxvanosa AsnNaa A6aynnaeBurla <<PasBurue reopzl4

KoHconr{.uapwr cla6ux BoAoHacbrrrleHHbrx rJILIHucrbrx rpyHToB B ocHoBaHI{}I

FprApoTexHLIqecKlIX coopyxennfi>> cooTBeTcTByeT rpe6onannru Brrcrueft

arrecrarlr4onnofi KoMrrccuu flpu flpesz4eHre Pecrry6nuIru TaAxllrucraH u

rpe6oeanu.au <<llofloxeHu.f, o [opsAKe rlpucyxqerrnr f{eHbrx crerleHel4))'

lpeAbsBnreMbrM K ArrccepTarluf,M Ha corlcKaHve.yrenofi cTerleHu AoKTopa HayK' LI

3acJryxetBaer rrprrcyxAeHufl, yveuofi creneHll AoKTopa rexHl4qecKnx HayK rlo

clerlr4€urbHocrlr 2.1.8. fu4porexnuqecKoe crpol{TenbcrBo z rpe6onanu.sN'I u. 9
<<floroxenu.f, o rroprAKe npucyxAenus. freHblx cteueuefi>>, yrBep)I(AeHHoro

rrocraHoBJreHueM flpanurerbcrBa Poccuftcroft OeAepa\uLr or 24.09.2013 r., Nl

842 (s 4eficrnyroqefi pe4arqun), npeAb{BJueMbrM K Allcceprarllrfl:tl Ha coucKalJkre

yrenofi creneHu AoKTopa HayK, u 3acnylKvrBaer rIpucyxAeHVA yrenoft creneHll

AoKTopa rexHr4qecKux HayK rro crrequaJlbHocrll 2.I.6. fu4potexHLlqecKoe

crpoi.lTeJlbcrBo, fktApaBJlktKa v uH)KeHepH€If, rU4ponona-a).

Konnpernrre peKoMeHAarIu[ rro [cnoJrb3oBaHllro pe3yJrbraroB n

BbrBoAoB Arf ccepTaIII|I|.

IlonyreHHhre HayqHbre pe3ynbrarbr rlccJleAonanufi no pa3BLITLtrc TeopI4rI

KoHcoJrtrAa\nn cla6ux BoAoHacbruIeHHbIX rJILIHtIcrbrx rpyHToB B ocHoBaHI{lI

rrlAporexuuqecKux coopyxeHrafi nroryr 6rrrr ucnoJlb3oBaHbl n yre6noM npoqecce

[pu rroAroroBKe c[erll{ErnucroB rro HarrpaBneHuro <<CrpoklTeJlbcrBo), a raKx(e

peKoMeHAoBaHbr HayrrHbrM pa6otrurcau vr npoeKTHbrM opraHrr3aIIvIAM)

3aHLrMaroulrrMcr [poeKTltpoBaHueM BbIcoKoHafIopHbIX BOAOXpaHIIJIIIIIIHbTX

flrApoy3noB 14 cI4cTeM OpOIUeHUt.

3apreqannfl rr Bollpocbr IIo rIoBoAy QoputlpoBaHlrfl AI{ccepTaIIrn.
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K 4ocrouHcrBaM pa6orrr cneAyer orHecrrr [poAryaHHyro MeroAonoruro
TeopeTI,IqecKI{x uccneAoBalJnu) npaKTLrqecKyro HanpaBneHHocTb u BbrcoKyro

3HarruMocrb rronfreHHhrx pe3yJrBTaroB, xopouee r,I3Jro)KeHLre v oQoprr,rneHze
gKcnepHMeHT€rrrbHoro MaTeprrafla.

Hesaeucur\do or 4ocrzxeHufi, ycnexoB vr rleneHanpaBJreHHbrx

rrpeAnoxenuir, rro Aannofi Avrcceprarlvu vMerorc.f, 3aMerraHlrf,, rpe6yroque
orAenbHbrx rrorcHenuit unu yrounenufi :

1. Her reppLtroplr€urbHofi npuB.f,3Ku cKBa)Kr{H, r{3 Koroprrx or6up€rnrrcb

npo6u Anfl u3ytrcHLrfl, Qzsnro-uexaHr4qecKLtx xapaKTepucrvK LrccneAoBaHHbx

rpyHroB, rlpr4BeAeHHbrx B ra6rzqe 2.I, glr, cKBaxLrH J\bllb 941, 1419, l4l8 u
1377. fAe ern cKBaxfl4Hbr pac[ono)KeHbr 14 KaKLrx rLtAporeoJrorLtqecKLrx ycJroBusx?

2. B pautnSponrce Qoprvryn (2.3) u Q.\ He yKa3aHa pa3MepHocrb, c.73.

3. B ra6nuue2.4 orcyrcrByer ee Ha3BaHZe,c.74.

4. I pa$uKu, rlocrpoeHHbre rro pe3yJrbraraM r4ccneAoB a:anit, [peAcraBJreHbr c

orcrynneHl{eM or fOCTa: ocll a6cqzcc u opAprHar He [Meror ttaznanuit,
oTcyTcTByeT pa3MepHocTb vr T.A., rrTo 3aTpyAH{eT Lrx aHaJrvr3LrpoBaHlre.

5. Cropocrb roJr3yqecrLr (d;r) Lr 3aryxaHr{r non3frecrlr (arr) lpyHroB B

paccMaTpllBaeMbre MoMeHTbr BpeMeHLr ( t;) xapaKrepr3yrcT peonoruqecKLre

rlapaMerpbl cra6rrx BoAoHacbIIrIeHHhrx fJrlrHlrcrbrx rpyHToB B ocHoBaHr4lr

rllAporexHlrrrecKr{x coopyxeHufi. flpn KaKrrx ycJroBrrrrx 6yayr rposBrrrbct
peonorutrecKlre csoficrea cra6rrx BoAoHacbrrrleHHbrx rpynron? llpuueruETeJrbHo

Anf, B'3KOTIJIaCTLIqeCKLIX TeJr r4){ ABTDKeHI{e [pOnCXOArrT rrpr4 AOCTTDT(eHr4LI U

p a3Buruu Har{ turb H brx Kac areJrbHhrx Harrpflx(e H uit c 4nur a.

VragaHnrre 3aMerraHVA He cHLDKaror na\nrHofi Lt upaKTuvecrcofi 3HarruMocrLr

BbIrIoJIHenHoft aBTopoM pa6orrr. AnropeQepar Aucceprarlkrr BbrrroJrHeH B

cooTBeTcTBnv c ycTaHoBJreHHbrM [opf,AKoM rronrreHzrr ) reHoLl cTefreHlr AoKTopa
TexHVqecKI4X HayK, froJrHocTbro oTpa)Kaer ocHoBHoe coAeplKaHrre vrccre4oBaHLrfl,

B HeM'o6ocHosaHbl rI IroJlHocrbro o6r.scneHbr 3HaquMbre HafrHbre pe3ynlTarbr.

3annro.renne rro Arrcceprarln[. .{zccepraqzoHHar pa6ora PaxN,raHosa

AszMa Ab4ynnaeBnua Ha reMy <<PasBnrne reopltr4 KoHconrrAarJukr cla6rrx
BOAOHaCbIITIeHHbIX Urr{Hr,rCTbrX fpyHTOB B OCHOBaHULT rtrApOTeXHnqeCKUX

coopy)KeHuir>> gttx ron1^reHvr yrenofi crerreHrr AoKTopa rexHr4rrecKr{x HayK rro
crreuLl€ulbHocrl4 2.I feororu.s, reoAe3lrrr, rrrAponorknr, crporrrenbcrBo,
apxl4reKrypa (2.1.8. fu4porexHurrecKoe crpozrenrcrno) BbrrroJrHeHa Ha

neo6xo4zlraou HafrHoM vr MeroAoJrorurrecKoM ypoBHe u [o coAep)KaHkrro

coorBercrByer rrpeAbrBnf, eMbrM rpe6onanzxna.

.{nccepraqrax coorBercrByer rpe6onanuxu Bucrlefi arrecrarluonnofi
KoMlrccuu npu llpe:n4eHre Pecuy6rurn TaAxurncraH, a aBTop AocrorrH
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Orsrrs o6cyx4en LI yrBepxqeH Ha pacuLIpeHHoM 3aceAaHrII{ crpyKrypHoro

noApa3AeJreHr4r oTAena rr4ApoTexHLIKLI vt rrrApaBnLrKLI @e4epalrHoro

rocy,{apcrBeHHoro 6roAxerHoro HayqHoro yqpe)KAeHl{t ((OeAepaJIbHbIft HayqHblfi

ueHrp rr4AporexHvrKkr Lr Menr{opaIIVLt uvronu A. H. Kocrsrosu (@fEHy (OHII

BLII4WnM uvr. A.H. Kocr-nKoBa>))

(npororon 3aceAaHr.Ls J\b 30 or <<21>> vat' 2026 r.).

Ha pacuvpeHHoM 3aceIlaldvrv crpyKTypHoro noApa3AeIreHLrA orAena

f krApoTeXHIIKlI Lr TnIp11AB.iILIKH IIpLI cyTCTBOB€uIZ 1 8'Ielronerc.

Pe:ynrrarbr roJrocoBa:nvrfl; ((3a> - 18, <<npornB> - Her, (Bo3AepxaBruuxc-f,) -

HET.

Srccnepr:
3 aee4.yrou1ufi or:4enoM rLIAporexHuKI{

LT ruApaBIrvIKvI, ne4yu1nfi nayuurrfi

corpyAHLrr <D|EHV (OFIII BHI4I4|uM
rarvr. A.H. Kocr.srosD). K.T.H.

floAuprcr Illep6arcona A.O.

3auecrurenb AI,IpeKTopa no 14

@|EHY (OHU BIJJ tu[uM urvr]

A4pec : I27 5 50, Poccuftcrax @e4ep ar\vrfl,

r. Mocre d, yn. B. ArcaleMltqecKult , y.44, rc. 2

Illep6aron Alercefi Onerosu'I

f.Z. BonAapeBa

ren 8(499) | 53 -7 2-7 0 ; E -mail : contact@vni i gim.ru

n!-/l ot/na'' 2026 r.
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