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CTETIEHb

III"0p
cIIeIIuanbHocTrr

I Eefiuren6aen M.U. r4.o.AeKaHa Sarcynrrera
Apxurexrypu, Ar.r zaftva r4 crpor{renbcrB a Kp Cy

K. apx. 0s.23.20

2. OcMonos bl.[x., upoQeccop, san.ra@eApot
Slerrpu$uraquu v aBToMarvgarfprv cenbcKoro
xossficrna KsrprrrscKofo HarllroHarrbHoro
afpapHoro yHprBepcvTeTa

A.T.H. 05.20.01

3. Ceruenos B.C., npo$eccop xa$e4pu ,4.T.H. 0s,23.01

4. Baxues M.P. 3an.ra$eApoft nf"apot.*"""..*".
coopy)KeHr4r pT r.rruKeHepHbre KoHCTpyKUlrr4 ))

Haqraouanbnoro r4ccneAoBareJrbcKoro
y nur'ep cur er a TVII4VIM CX (o nnafi n)

A.T.H. 05.23 .07

5. Spraruen P.P. llpoQeccop xaQe4pu T{"."rrr.
craHrl[n n rr,rApogneKTpocraHrlkfi4,, Qarcynrrera
f ra4porexHr{qecKoro crpor4TeJrbcTBa
Haquon€urbHoro rlccneAoBarenbcKoro
y lgus ep cur et a TVIUI4M C X ( o ruaft H )

A.T.H. 05.09.06

6. JlornHos l.VI., Pyxono4r4reJrb orAena
fu4porexHr.rrecKlrx coopyx euuit llpoerruoro

A.T.H. 05.23.07

7. I,Ica6eron T.A.,u.o. upo$eccopa xa@e4pu BpuVIA
KPCY

A.T.n. 05.23.07
25 .00.27

8. 3ennna E.B. Aouenr radeAp"r epul,t4 ICICV 4.3.H. 08.00.12



9. Illa6prrona f.A., 3aM. AeKaHa $axynrrera Apxr{reKrypbr,
ArgaftHa la crpoltremcrsa, KPCy

K.T.H. 05.20.01

10 @polona f .1I., 3aB. ra$e4pofi Bo4nux pecypcoB Lr

LrmKeuepHhrx Ar.rcqurrnkru KP CV
K.T.H. 06.0 t.02

1l Marr,r6eron 3.M., 3aB. raOeapofi @
qpegnrrqafi Hrrx curyaqnsx KPCy

K.T.H. 05.23.07

l2 Acraparuen 8.O., 3aB. raQe4pofi MGnnop a\vn Lr

yrpaBneHrrfl BoAHbrMrr pecypcaMu KupruscKoro
LTTETA

K.T.H. 06.01.02

l3 Eaqruen A.X., san. xa@eApoft CrpoureJrbHa,
MexaHr4Ka v fprAporexHurrecKoe cTpokrreJrbcTBo
KrrprrrscKoro rocyAapcrBeHHoro TexHLTrrecKoro

K.T.H. 05.02.18

I4 CyfiyHr6eKoBa VLA., AorIeHr n aQeap@
MexaHLrKa prrtrAporexHEqecKoe crpolrreJlbcrBo
KuprrrscKoro rocyAapcrBenHoro TexHr.rqecKoro
yHlrBepcr{Tera r,rM . 14. PagsaKoBa

K.T.H. 05.23.17

15 Epruosa H.B., lorleHr ra6eApu BpraI4A KpCy K.r.H. 25.00.27
I6 Cyrranarueea T. C., AorIeHr ra$ e4pu BpuI4[KpCy K.T.H. 06.01.02
17 -flxosresa H.B. AorIeHr ra$elpu BpzZ! KpCy K.C-X.H. 06.03.01
18 PlaVIA KPCY K.T.H. 05.23.01
t9 K.T.H. 05.23.07
20 BoroxaHona 8.A., r.o.Aorleura KaO. f"ApotexHr{qecKoro

crpor{TeJrbcrBa KuprrrscKof o HarlproHurnbHofo arpapHoro
yHr4Bepcr{TeTa

K.T.H. 25.00.20

21 Kaftrrnosa H.V., cr. rrpero
MEXAHUKA I,IfI4APOTEXHPIqECKOE CTPOI4TEJIbCTBO
KrrprrrscKoro rocyAapcrBeHHoro TexHlrqecKoro
yHr4Bepcr4rera uv. VI. PassaKona

IIOBECTKAAIIfl:

Paccrr,rorpexr,re An cceprarlraoxnofi pa6otu Ha co[cKaHr{e yrenofi crefieHr{
AoKTopa rexHfirrecKr{x nayr Agxrrrynoroi fyrrnrrprr carrrnanr,reB'br Ha reMy:
<<coaepruexcrBoBaHrre KoMnJreKca coopyxenui Aflq ynpaBrennr 6ypnrrun
rroroKaMn Ha KaHaJrax ropHo-npeAropnofi sonrn> IIo cleqrraJrbH oc.ru 05.23.07 _
fz4porexHrzvecKoe crpor4TeJrBcrBo (TeMa Arrcceprarllrr4 yrBepnqeHa rra 3aceAaHrir4
Yqexoro coBera Krrprrrscro-poccrficroro cnaafircroro y'rBepc[rera 27.01.2015r.,
upororcol J\b8)

rrayvurrft KoHcyJrbraHT: AraManosa o. B.,npo$eccop raQegprr <<oxonorur n
texnocQepnan6egonacnocrr> capatoncroro rocyAapcrBeHHoforexHrtrecKoro
YHIIIBEPCI,ITETA I{MEHT4 fATAPTETA trO.A., AOICTOP TEXHI{IIECKI4X HAYK IIO
cuerlrrurJrbHocrru 05,23,07 - dr.r4porexH[rrecKoe crpo[TeJr6crBo>> u 06.01.02 -<Menropaqur, per(yJrbrl{Barl[fi u oxpaHa 3eMeJrE>.



PeIIeHseHTbI: Eaxzee M.P. 3aBeAyronlvfi ra$e4pofi <fra4porexHr{rrecKr4e
coopylKeHufl' I{ LIH}KeHepHhre KoHcrpyKIIkII4) HaquoH€rrrbHoro LrccJreAoBareJrbcKoro
yHLIBepcHTera <<Tarurenrcxufi LIHcrldryr kIH)KeHepoB uppuragn n MexaHr4 sa;gig{vr
ceJlbcKoro xogsficrBa), A.T.H. rlo cleq[€ubHocrr,r 05.23.07- <<f1a4poTexHktqecKoe
cTpordTeJrbcTBo)).

Spraruen P.P. - rpo$eccop r<aQe4pu "HacocHhre craHrlr4r4 vr

rfi4poeneKTpocraHql4lr" Sarynsrera fz4porexHrrqecKoro cTpor4reJrbcrBa
'HaquoH€ulbHoro kIccJleAoBareJlbcKoro yHzBepcr{Tera <<Taumenrcrcnfi r4Hcrr4Tyr
I4HlKeHepoB vrpputarlr4vr u MexaHz3ar\krkr ceJrbcKoro xog.sficrBa)), A.T.H. rro
cnelll4alrbHocrl{ 05.09.06- <fuAporexHl4rrecKoe 14 Menl4oparr4BHoe crpor4TeJrbcrBo)).
CJIYilAJII4:

(Dpo-rrony l.ff., 3aB.KaQeapofi BoAuux pecypcoB n rrHlr(eHepHbrx ArrcqrrJrrrH
KPCy: VsaxaeMble xollerz! Cero4Hx Mhr BbrHocraM Ha o6cyx4eHr.re
AI'IccepraIII{oHHyto pa6ory AoIIeHra saruefi xa$e4prr A4xuryroeofi fynruupu
CaruuzutueBHbl Ha coI4cKaHLIe yuenofi crerreHra AoKTopa TexHuqecKVX HayK Ha
TeMy: <<ConeprueHcrBoBaHLre KoMrIJreKca coopylKeuufi AJrfl yrrpaBJreHrrfl
6ypHslMrl rloroKaMrl Ha KaHaJrax ropHo-rrpeAropnofi 3oHbr>> no clerlr4€urbHocrr4
05 .23 .07 - fu4porexHr,rqecKoe crpor{reJrbcrBo.
A4xsrrynoBa f.C. pa6oraer Ha raQe4pe BPzI4! c 2008 roAa, 3aKoHq1rra oqHyro
AoKropaHrypy KPCy s 2017 ro4y, HafrHbIM KoHcynbraHroM flBJrflercr npo6eccop
xa(be4prr <<3lconorr4fl. kr rexHocQepnar 6esouacHocrb)) CaparoBcKoro
focyAapcTBeHHOrO TexHl4rrecKofo yHr4Bepcr{reTa r4MeHr4 farapzna Io.A.
ArauanoBa O.B. Bce Heo6xoAI,IMbIe AoKyMeHTbr Anfl rrpoBeA eHvrs.
rlpeABapI4TeJrbHoro o6cyx4eHr4fl. Allcceprarp4u uMelorc.f,. Croso [peAocraBJr,f,erc,fl
col4cKareJlro A4Nlrryrosofi f .C. nnfl AoKnaA a 1uccepraqr4onuofi pa6orrr. (Bpervrx
25 rvrun.)

C"rryrua"rru AoKnaA AoIIeHra raSegprr BPnVII KPCy, KaHA.rexH. HayK
A4xrrryrosofi f.C. v3Jlo)Kl.Ieruefi ocHoBHoe coAep)K aHvre Ar4cceprarl7oHuofi
pa6orst Ha reMy: <CoBepIxeHcrBoBaHVe KoMrrJreKca coopyxeHr,rit gly- yrpaBneHvr1
6ypHun'rz rIoToKaMIl Ha KaHaJIax ropHo-npeAropuofi 3oHbD), rrpeAcraereHHofi Ha
coI4cKaHI4e y'reHofi creneHla AoKTopa rexHl{rrecKl4x HayK (4ornaA conpoBo)KAarc.rr
A eMoH crp arlr4e ia c tafiAoB) .

[orc"rra4. ConpenreHHoe pasBlrrne pacreHrreBoAcTBa B Kuprugcrcofi
Pecuy6JII4Ke Hepa3pblBHo cB.f,3aHo c ocBoeHr,reM 3eMeJrb B ropHo-rrpeAropuofi 3oHe,
rAe I4Meer MecTo cJlolKHocrb peJlreQa, 3HarrzreJrbHbre yKnoHbr rorrorpa$r,rvecxofi
noBepxHocrl'I' 6olruoe KoJlt4rrecrBo MarIbIX 14 cpe.{Hrrx ropHbrx peK. 3ro Aenaer
Heo6xoAI4MbIM crpoI.ITeJlbcrBo opoc?ITeJlbHbrx cl{creM, BKJrroqarcqr4x KaHaJrbr-
6rtcrporoKl4 c 6ypnblM I{ cnepx6ypHbrM pe)KraM a.vlLr rerreHr4,rr BoAbr B Hr4x. Bypnue
rIoToKH OCJIOIKH.flTOT llpoqeccbl yIIpaBJr eHufl, BoAopacnpeAeJreHkreM Ha TaKrax
KaHaJIaX, 3aTPyAHtIoT ocHaIIIeHHe BoAoMepHbIX 14 BoAopaclpeAeJIIITeJIbHbIX
c o opPK euuit cp eA crBaMI{ aBTo M a Tvrsaprl4 TexH oro f v q e c Kr,rx 11p o q e c c oB .

B Hacro.sqee BpeM,f, Her KoMrrJreKcHoro perueHra{ npo6nevr
BoAopacilpeAerrelrvrfl, noBopora vr BoAoyrrera l.Irfl yclonzfi Ksrpruscxofi



0,001. Brfto.reHr4e B cocraB
r4lrvr rracrl4 vlx neo6xo.{rrMo

KOMrrJreKca rr4Apoy3na neperrr4cJreHHbrx coopyxeuzfr
ycraHaBJrr4BarbBcoorBercrBr4LrcKoHKpeTHbrMr4

ycrofiu14Bocrb
BOAOMepHbrx vr

vx oco6euHocrr4 B ycJroBr.r.f,x fopHo-npeAfopuofi 3oHbr,
r4x BOAOMepHbIMLI, BoAOpacnpeAenI{TeJIbHbIMI,I t4 noBOpOTHbrMr,r
z ycnoBvrfl. pa6orrt nocneAHI,IX Ha KaHaJrax pa3nrrqHofo Ha3HarI e;glLrfl.

Pecuy6lrkrKk\ rAe KaHaJrbI BbIrroJIHeHbI s 6eroHnofi o6nzqoBKe 14 c yKnoHaMvr 6olee

ycnoBrlflMLr u Ha3HaqeHHeM KaxAoro cooppxenkrfl.. Taxnu o6pasou, upo6neua
coBepueHcrBoBaHnfl. cuoco6os vr TexHLIrrecKkIX cpeAcrB BoAopaclpeAe rre;gjurfl,

BoAofreTauI rloBopora 6ypnoro noroKa n 6rtcrporerlHblx KaH€urax, orJrprrraroquecfl.
qpe3Bbl'rafiHo 6olrruuu SyurquoH€ulbHblM u KoHcTpyKTr4BHbrM MHoroo6paszeu,
-f,BJl.fierc.f, aKTyaJrsuofi, a ee pelreHl4e I{MeeT HayrHo-nplrKnaAHoe 3HarreHr,re,
KoTopOe IIO3BOJII4T IIOBrIcLITI HaAelKHOcTb LI KaqecTBo Synr<qnOHLrpOB A1g1vrs.

opocrzreJrbHbrx clrcreM B fopHo-rrpelropnofi 3oHe.
I{enrro vccneA or;atruir flBJr,rrercfl yryrrrxeHr4e vr ynpoqeHr4e reopprr4

I'I MeroAoB rruIcJreHHoro o6ocHoBa:atrfl. rIpoeKTI4poBaHIa,tr KoMrrJreKca cooppKeuuit,
rIpeAHa3HarreHHbIX Anfl ynpaBJreHufl, 6ypuocrpeMr,rreJrbHbrMr.r rroToKaMlr B
6ucrporerrHblx KaH€urax vppr4raIII4oHHbIX crrcreM n ropHofi v npeAropHofi 3oHe,
qTo IIO3BOJIIIT CHI43t4Tb MaTepI4aJIbHhIe 3aTpaTbr, ynyqur{Tb sKcrrnyaTarl[oHHbre
floKa3aTeJII4, IIOBbICI4Tb
14 H aA e xHo cTb Synxqn o Hr4p o B anvrfl, rr o B op orHbrx,
BoAopacnpeAeJllareJrbHblx coopy)Keuufr. n opocr'rrelrnofi ct4creMhr B qeJroM.
Hayuuar HOBI43H a l,vrccepralll{ouuofi pa6oru 14 HoBt43Ha rroK€BaHbr Ha cnafi4e 2,3 .

llpaxrr'rrlecKar 3Harrl,IMocrb [onyqeHHbrx pe3yJrbraroB 3aKJrroqaerc,f, B
Bo3Mo)KHocrLI o6ocHoBaHHoro pacqera kr rlpoeKTupoBaHnfl, rr4ApaBrr4qecK1x Lr

KOHCTpyKTT4 BHbrx rrapaMeTpoB rroBopoTHhrx, BOAOMepHbrx u
BoAopac[pe,qeJrnreJrrHhrx coopyxenni Ha rananax-6rrcrporoK€rx, ficrroJrb3yt
IloJrrreHHhre 3aBr{cr{Mocrt4 I{ MeroA}IKrr, rrro AorroJIHr.rreJIbHo pacm}rpter o6nactr
rrpriMeueHr{r ll cQepy [crroJrr3oBaHar AaHHED( coopyxenufi .

llpure4erra KparKr{e xapaKTepr4crr{Kr.r opocr4TeJrbHbrx crrcreM Krrprrrscroft /

Pecny6 rtrKkr,
ocHauIeHHOCTrr

cooppKelJl,4fl}llu
(Cnafias 4-10).

Vb o6qefi KJlaccvszxaqzz fTC Arfl KaHaJroB fopHo-rrpeAropHofi 3oHbr
cneAyeT oTAenbHo BbrAenvTb cneAyroque ocHoBHue SyuKIII4oH€trIbHhre gJreMeHTbr,
npeAcraBn-flrcrlze co6ofi cereBbre coopylr elufl, Ha opocr{TeJrbHofi cr4creMe
KOHCTpyKTI4BHOe pellleHl4e KOTOpbIX MO)KeT CyrqecTBeHHO OTIr4qaTbc.[, B
3aBvIcuMocTII oT IIpZpoAHbIX I4 BoAoXo3f,ficTBeHHbIX ycnoBkrir, O6rexra. VI XoT.rr 1.nfl
coopyx{eHvrfi. olpeAeJreHHoro H€tsHaqe:anfl. BblrroJrHflewafl. uy1u Qyuxqzr ocTaeTct
HeI'I3MeHHofi, caMrr KoHcrpylrtrmv1 a raK)Ke Ia3Aep)KKr4 Ha krx crpor4TeJrbcrBo u
oKcrrnyarauurc, Mofyr 6trrr pa3HbrMvr (Cr.airA 11).

Hecn'rorpfl Ha 6olruroe KoruqecrBo cyqecrByroqr4x vr npeAno)KeHHbrx
cpeAcrB Lr clloco6oB aBToMarvrsa\uu. BoAopaclpeAeneHr4e B Krrprugcrofi
Pecny6JII'IKe AonlKHuna o6pa3oM He orBer{aer coBpeMeHHbrM rpe6on aHr4fly^. r{ro6rr
I'I3MeHIaTb 3To rIoJIo)KeHrre, seo6xoAl{Mo BHeApgTb B rIpoI43BoAcTBo TexHLIrrecKI4
coBeplleHHbre vr sKoHoMI4rrecKkI BbrfoAHbre cpeAcTBa aBTOMaTZrrecKoro
BoAopacrpeAe rrentrs. (Cnafia IZ).



flpone4euHstfi aHaJrvr3 ycronufi pa6orrr roBoporHbrx coopylK eunfi. Ha
KaH €ur ax- 6 rrcrp oroKax ooocHoBbIBaeT seo6xoAr{Mocrb ,(€uIbHeLIruefo
coBeplxeHcrBoBanurfl, KoHcrpyxqzfi cyqecrByroqzx coopyx{ e:gluit groro KJracca c
yqeroM oco6eHnocrefi r,tx SyHKIILIoHI4poBaHI.Tfl LI npeAno)KeHnofi KJraccr Qurcaquu.

- Ha ocHoBe cylrlecrByloultax KJracczsznaqvfi o6re4zHrroqr{e ocHoBHbre
rLtrIhI rLtApoMerpkIqecKzx coopyx{ennfi. ro Br{AaM r{3Mep.rreMbrx rapaMeTpoB
(cxopocrr, pacxoA kr Ap.) rpeAilo)KeHa HoBar KJraccr{suxaqur coopy)K euuit

, BoAoyr{era (clafi4 13), Koropa{ yrrl4TblBaer cylqecrByroqrre MeroAbr r43Mepeuufi.ua
orKpbITbIX KaHaJrax c yKnoHaMu AHa 6olsIue Kpr{Tt4r{ecKoro.

B ocHoBy rpeAnoxeuHofi Krraccr4SunaquH JrerJro SyHxqraoHaJrbHoe
Ha:tHarreHI4e coopPKenuit BoAoytlera) a TarcKe cuoco6rr pea;rr43 aL\uv vx
Ha3Harre[r4fl.. B rpeAnoxenuofi KJlaccl4Qzrcaqnn rl4ApoMerpnqecKkre cooppKeHufl.
rIoApa3AeJIeHbI Ha HecKoJIbKo rpyIIII B 3aBkrcvrMocrt4 or rrpr,rHrlzlla geitctnux,
ne)Karrlero B o cHoBe SyurqzoHr4poB anvrfl. BoAoMep a.

I lpz perxeHlall upo6leusl coBeplxeHcrBoBanvrfl BoAoyrr era) [oBopora
BoAHoro rroroKa Lr BoAopacnpeAelrenufl Ha KaHaJrax-6rrcrporoKax Ba)KHoe Mecro
3aHuMaer paccMorpeHl4e Teoperl4rrecKux ocHoB 6ypnrx rroroKoB Ha 6ucrpoTerrHbrx
KaH€uIax. Hanz-q,{ue fTC Ha KaHale-6rrcrporoKe B 6olrurr4HcTBe cryrraeB BHocrdr
LI3MeHeHUrfl. B CTpyKTypy ocHoBHofo IIoToKa vr B[rkrfl.eT Ha KVHeMaTr4Ky )Kr{AKOCTLT B
3oHe BIrvflHufl yKa3aHHoro cooppKenufl.. lloerouy Als paccMorpeHr.rs nJraHoBoro
pacnpeAeneHl4rl cKopocrefi u KI4HeMarkrKvr rroToKa Hy)KHbr perueHkrfl He roJrbKo
rlJrocKofi , Ho I,I npocrpaHcreeHHofi 3a4arru Ha rrJraHe rroroK a (cmia1 I 4-1 6).

flpoee4enusrfi a:naJwrg [o3Bor.ler Bblf,Burrb reopergqecKr,re oco6esHocrr4
vcrerlel,H.vIfl, qepe3 orBepcrl4e (cror) B creHKe Lrrvr AHe KaH€ura. IlpoeeAeHHa.f,
IrocTaHoBKa u perxeHule o6parHofi sapla'.ru rro3BoJl.ler rrpu perxeHw4 orAenbHbrx
rracrHblx cnyqaeB paccMorpenuofi BbIrue sap;a-rrkr 14 creqeH2rfl. uaitrw cHarraJra
xapaKTepLrcrkrKkr rerreHzt )KrrAKocrI4 npla 3aAaHHoM (neu4y onpeAeJreHHbrx
KoHcrpyKTI{BHbIX yclonufi BoAoBbluyc4a) rroreHrluaJre cKopocrr{ e , a 3areM
oIIpeAeJII4Tb' KaKI4M rpaHLIqHbIM yCJIOBkIflM CoOTBeTcTByeT paocMaTprasaeN,6rfi
crryuafi (cnafi4 17- 18).

llper pe3KoM rloBopore rroroKa B KaHaJre rpor4cxoAr4T r43MeHeHLre
KIaHeMarvrKu rloroKa 3a cqer o6rera:nvrfl. creHKrr B BI4Ae BofHyroro rynoro yrna. B
KaH€urax co cnolcofiHblM TerreHrreM (Fr < 1) yrnbr rroBopora BecbMa MaJrbr vr
noBopoT Tpaccbr KaHaJIa BIITIoJIHeH rlo paAuycy. flosroN{y B TaKoM KaH€ure rirMeer
Mecro rlepecrpofiru rroJrs cKopocrefi Lr KI4HeMarvKvr rroroKa. OlnocropoHHee
c)KarI4e cnorofiHoro rroroKa rIprrBoAI4T K He3HarrrrreJrbHoMy yBerraqegurro rly6zurr
y BorHyToro oTKoca KaHEUra Ha rloBopoTe. OAsaro He6olurl4e cKopocTrr rroToKa B
KaHaJIe He AorlycKaror 3HarlureJlbHofo yBenr4q elavrs, rny6znrr, [ocKonbKy Jrr4qkru
roKa IIJIaBHo repepacrpeAeJl.f,IoTcs ro runpllHe KaHarra (clafi4 19-20).

I'ts paspa6orKl4 o6Iqefi MeroAr4Krr rrpoBeA e:ervfl. r{ccneAosaHzfi
BoAoAenzrelefi !.nfl KaHaJIoB c 6ypnuvr rerreHlaeM 6stm o6o6qeHbr MeToAbr t4
cpeAcTBa I{3MepeHLIs. napaMeTpoB BblcoKocKopocTHbrx rroToKoB Ha KaHzurax-
6rrcrporoKax u [ana rax KJraccu0zxarJzrfl, (crafi4 2l).

V'rzrrrBafl', cnequQllrrecKI4e oco6eHHocrr4 6ypHsrx r4 cBepx6ypHrrx rroroKoB
(6onrune cKopocTl{, Hecrallzouapuufi xapaKrep t."."""j - 

rpe6on a;g11rfl,,



npeAbflBJrfleMble K LrcMepeHu.lM, TaKr{M KaK TorrHocrb Lr3Mepeuuir,, HaAexHocrb,
rlpocrora 3KcrlnyararJuu, 6:strru pacu[peHbr. B coorBercrBprr4 c pacunpeHgofi
MeroAl4xofi 6sIlu rpoBe4eHbl HarypHbre r4ccneA oBa;nufl. BoAoAelurelefi
TpaHlrrefiHoro rvrna Ha KaHaJrax c 6ypurrvr rerreHuevr (cnairl22).

I HarypHble Iaccne.uoBaHl4fl rlponycrHofi cnoco6Hocrn Lr Kr4HeMarz.recKofi
crpyKTypbl rloroKa npoBeAeHbl Ha BoAopacnpeAenvreJrbHbrx cooppgeHl1f,x Zccsrr-
,4rnHcxoro rroAnnrhlBarorllro KaHaJra LI cereBhrx KaH€uroB Xerur eu, I4saHoscxzfi.
flpoue4eHHbre lrccneA oBa:grvIfl. rro3BoJlvrlru cAenarb BbrBoA o geo6xo.illrMocrr4
pazpa6orKla ycoBeplrreHcrBoBaHHofi rcoucrpyrqvl't BoAoAeJrrareJrbHoro coopyl1 e1krfl.

Anfl yclonzfi 6ypnoro pelrlaMa rerreHrrtr, He roJrbKo Arrfl Marr4crp€urbHbrx, Ho vr

cereBblx BHyrpuxogsficrBeHHhlx KaHaJIoB, r<oropsrfi qaIr1e Bcero LrMeer MecTo Ha
opocI4reJIbHbIX cl4creMax npeAropHofi H fopHofi soH KrrprsrccraHa (cnaft4 23-24).

I.ts ynyqtue:avIfl, oKcrlJlyura\LroHHbrx xapaKTepprcTr4K 6ula pazpaloraHa
yryqueHHat KoHcrpyKIILIfl BoAoAeJII{reJIfl (BKCT) lrrfl KaH€rJron-6ucrporoKoB co
cnepx6ypHhlM Lr 6ypnrrna rerreHr{ flvtu (llareur KPJ\b 1043, Bo4oAeJrr{renb rnn
KaHaJIoB co cnepx6ypHblM re.reHzeNa/ H.lI.JIaepon,O.B. AranlaHoBa,
f . C.ApKbrrynoBa, K.K. Eefiurexeen).

Bo4o4eJIIETeJIb 6ul BHeApeH B [por43BoAcrBo Ha KaH ane I4ccux-Au4HcKoM
rIoArII4TbIBaIoqeM Ha BoAoBbIlycKe B KaHarr I4saHoscxuit s 2012 r., rle ycleruHo
QynxquoHkrpyer rro Hacronrrlee BpeMn (cnafi4 25-26).

Crcopocrl{ rloroKa B crBopax 9 u 10 rcananal4saHoscxnfi rroKa3aJru HaJrLr.q{ue

xocofi BOJIHbI Bo3MyIrI enr4fl sa rloBoporoM KaHaJra, paclpocTpaHflrorqe fics Ha
paccro flHvIe 6olee 0,5 ru. Als nI,IKBt4.{ arlkrvr ororo rBJreHlrrr HyxHa peKoHcrpyKrlr,rf,
rloBoporHoro coopy)Kenr4fl. c I4crloJrb3oBaHr4eM gJreMeHToB, o6ecneqrrBaroqnx
orcyrcTBrle rocofi BOJIHbI vr cl4MMerpzrrHoe B rrJIaHe rer{eHI4e BoAhI B KaH€ure 3a
rroBoporoM (craftgz7).

llpone4eHHbre HarypHhre HCCJre.qOBAIJVrfl, BOAOpaClpeAeJrrrTeJrbHbrx
coopy)Keuuit AoK€BaJrI,I HeAocrarorrHocrb I{cnoJrb3oBaHgrr cyqecrByroqux
BoAoAelzrelefi Ha orKpbITbIX rloroKax c 6oluuuuz qurcJraM1a @py4u n rarcKe
rlo3BoJlvrrn cQopnrynLlpoBarb rlyrkI coBeprxeHcrBo Ba:rrvrfl. BoAopacnpeAeJrr.rreJrbHbrx
coopylrerruit p.nfl KaHaJron c 6olbrut4Mr4 yKnoHaMur.

Heo6xoAl{Mocrb o6ecuerreHl4fl HaAe}KHoro BoAopacnpeAeJreHr4.rr r,r3 KaHuura-
6ucrporoKa c AByxcropoHHI{M KoMaHAoBaHr4eM norpe6oBaJra co3AaHr4.rr Hosofi
KoHcrpyKIILII4 AByxcropoHHero BoAoAeJIkITeJr.f, c accr{MerpzvHofi peueryofi l.rrfl
KaH€uIoB c 6ypnuu reqeHl4eM (flareHr KP Ha rroJre3Hyro MoAenb i\lb 190.
[ny<cropoHHl{ft no4oAenl,ITeJrb An,fl KaHaJron c 6ypHbrM TerreH4err,r / H. lI. Jlanpon,
T. A. LIca6ercon, f . C. AaxbrrynoBo, o. B. AraMaHoBa) (crafi r,2B).
trtx npoBeA eHvrfl MoAenbHbIX I,IccneAoeaHzfi oAHocropoHHHX u AByxcropoHHr{x
Bo.4oAelIarelefi 6ypnux [oroKoB 6sua pazpa6oraHa MeroAr{Ka npoBeA e1ufl,
ra6oparopHhlx I{ccJle.{osaHr,rfi Arrfl raKr4x rrdrroB coopyx{ onuit (cmftg29).

LIcctegoBanvfl. rroKa3uurr4, rrro saBvrcuMocrra Qo^" I Q^* - Q I Q^*HoBbrx
AByxcTopoHHLIX BoAoAelurenefi c accllMerpzuuoft peuerrofi (unurofi)
aHaJIorI'IrIHbI uo4o6uuu 3aBvrckrMocrflM paHee l4ccneAoBaHHbrx BoAoAelrarelefi
Tuna BAKET. Taxxe rpocJrelrzBalorcfl .f,BHbIe cra6ulr43r4pyroune csoficrsa



AaHHbIX KoHcrpyKIII,Ifi rlpkr Muurbrx orKpbrrtrflx 3aTBopoB a I a^ <0r4 n paexoAax

QIQ^ * /0,46 .

BunolHeHbl na6oparopHble I4ccJIeAoBaHvIfl. rny6zu H cKopocrefi BoAbr B 3oHe
BlrLrfl}Ius' rpeAno)KeHHbIX AByxcropoHHr4x BoAoAenurenefi v Aa]gra MeroArzKa
pac4era ABID(cTopoHHero BoAoAerI4Ter.s c accr4Merpzvuofi peruerxofi u
accuMerprarrHofi peurer.rarofi nlurofi (cmfi,53 0).' [ttx xapaKTepl4crktKl{ pa6oru npptrralllroHHbrx 6ucrporerrHbrx KaHaJroB
Kuprrtgcxofi Pecuy6JII4Kt4 HaMI,I 6su rpoBeAeH aH€urus v ocyqecrBJreHbr HarypHbre
o6cne4 oBaHvrfl, opoclareJlbHblx crrcreM rrpeAfopbfl Krrprtr3craHa. B KaqecTBe
oAHoro vrs o6rexros o6cle4oBaHl-1fl 6ul nu6pau ranal-6hrcrporoK <<Taup a6ar-
[[rrpsIKTbI), pacronoxennrrfi B Ar-Barur'rHcKoM pafioHe HaprrHcxoft o6lacrz.
O6cnegoBaHLIe [oKEl3€uro, rITo Ha HeKoTopoM yqacTKe nepeA
BOAOpaCIpeAeJII'ITeJIbHbIM COOppKeHr4 eM yMeHbrxaeTcr yKnoH, rrTo rrpr4BoAHT K
yMeHbIrreHVIo CKOpOCTI4 TerIeHI4t BO,4bI, BCneACTBkIe rrefo pe3Ko yBeJll4rrt4BAeTcfl,
rny6zua floroKa B KaHaJre. BrtnJIecKV BoAbr 3a 6opra KaH€ura , a TaKx{e
fIaApoALIHaMI{qeCKI4e Hafpy3KI4 HA CTeHKr4 Lrs-gA fro.f,BJreHnfl. ft4ApaBJlr{rrecKr{x
lpbDKKoB Lr [eperoJrHeHI4fl KaH€ura [pprBeJrn K pa3pyueHLrro KaHaJra-6ucrporoKa
(cmils 3l-32).

tr.is pacruvp e:gtufl, QynrcqzoH€urbHbrx Bo3Mo)Knocrefi orMerreHHbrx
noBoporHblx coopylKe]i,uit ro rpolycxsofi cnoco6HocTr{, o6nacrn npr{MeHe;g1vrfl,,
fIoBbIIUeHVrfl HaAe)KHOCTI4 34 CrIeT yMeHbrxe]Hufl, BhrnJrecKoB BOAbI npu rroBopoTe
6ypHoro rloroKa npeAnaraerct eqe 2 noBoporHbrx coopy)K e1vrfl. [nfl KaHaJroB c
6ypuuu pexlrMoM rerr e:uun (IICBT -1,2) (cnafi4 33-34).

OcnosHblMrr rpeLIMyIrIecrBaMI{ pazpa6oraHHbrx rroBoporHhrx coopp6 euuit
|ICFT- | u IICET-2 flBJlf,rorct: MeHbIrIar AIrLr:aa fracrKa roBopora vr rroBopor
noroxa 6eg o6pasoBaHvrfl, KocbIX BoJIH rlpu [polycKe Bcex pacqerHbrx pacxoAoB.
3ro roATBep)KAaror AaHHbIe oKcnepI4MeHToB, o6pa6oraHHbre B Br4Ae rpaQurcon
orHockrreJrbHbrx BeJrHrrr{H, rrpeAcraBneHbl sa cllaitae 3 5.

Taxxe 6rrma Ia3yrreHbl upo6lenart BoAorrera Ha opoclrreJrbHbrx clrcreMax
ropHo-npeAropnofi 3oHbI. BrtuolHeHbl HaTypHbIe I4ccneAoBaHrafl cyrqecrByroqzx
coopyxeuuit BoAoyrreTa Ha KaHaIIax c 6ypHrrrr,r rerreHr4eM, B coorBercrBkrr4 c
paspa6oraHnofi rporpavtvtofi kr MeroAI4ttofi HarypHbrx uccneAosaHufi. lauurre
LIccneAoeaHzfi rIoKzI3aIII.I, trro cyqecrBytoql4e rr{Aponocrbr Ha KaH€urax ci>i*o c
coeAl4HzrenrHofi rpy6rcofi v qenbro He o6ecnerrr{BaroT HopMarzsHofi TorrHocrz
I43MepeHr4fl. pacxoAa BoAbI vrs-sa roro, rrro rly6zna BoAbr B KonoAUe h2 MeHbrrre
ruy6zHbr BoAbr B KaH€ure hr. (cmirg36-37).

Vcrpauxx HeAocTarKV paHee pazpa6oraHHoro HaMr4 BoAoMepHoro
coopylreHun' ArIf, 6ucrporerlHbrx KaHEUron (BCKCT) (llar. 1338 KP, Bo4ovrepHoe
cooppKeHl,Ie [Irfl KaHaJroB co cnepx6ypHbrM TerreHkreM, H.lI. Jlanpon, O.B.
ArauaHoBa, K.K. BefirueKeeB, f .C. A4xurynona), trpeAno)KeHa HoBafl
KOHCTpyKIII{fl BOAOMepHOfo coopy)KeHr-u Anfl. KaHanon c 6ypHbrM TerreHr4ena (llar.
1980 KP, BoAouepHoe coopylKeHl4e Anfl KaHEUIoB c 6ypnrrrr,r rerreHr,reM, f.C.
A4xrrryJroBa, O.B. Aravranona), (cmftg3 8).



Tarxe rpeAnox(eHa KoHcrpyKllr.rr coopyxr envrfl. Anfl BoAofrera (llarerm PO
Ha rone3Hyro MoAeJIb lS 170278. Coopy)KeHLIe Anfl BoAoyqera Ha KaH€urax c
6ypHuu rerreHI4eM, O.B. ArauaHoBa; f .C. A4xurylona), Koropafl rro3BoJr.f,er
nepeBoAl'trb rIoToK uz 6ypnofo cocrofllnufl. B I43MepI4TenbHoM JroTKe 1 s cuoxofinoe
cocr0sHl'Ie B rl3MepPITenbsofi eMKocru 2 6eg ycrpoficrBa clerlr4€UrbHhrx raczrelefi
oHeprnu 6yplr'ofo rroroKa (cnafi4 39).
r, fra4pan.lrl4rlecKttvtu l4ccneA oBant4flMr4 ycraHoBJreHbl 3aKoHoMepHocTI,I Me)KAy

. HanoJrHeHI4eM B yCIOKOI,ITeJIbHOM KOJIOAU9 U qaCXOAOM BOAbr B TpaH3r4THOM JrOTKe,
BbItBJIeHbI BoAoMepHbIe xapaKTepLIcrI4KId KoHcrpyKrlr{v BoAoMepa. llocrpoeHa
Tapl4poBoqHafl KpI{Bafl, KOTOpa.f, MO)KeT I4CrrOJrb3OBaTbcfl rrplll ycTaHoBKe AaHHO|O
BoAoAeJrI4TeJIs Ha KaHalax-6ucTporoKax c pEBnLITTHrIMLI ra6apuTHbrMz pa3Mep a;y1u.
flpone4eHHble zccneAoBaHla.f, rloATBeprnnv BoAoMepHbre csoficrBa npeAJroxeHHbrx
KoHcrpyr<qzfi rpn 6ypnovr pe)KlrMe rerreHux (crrafia 40-4I).

Pe3yJlbrarbl BHeApenkrfl. pazpa6oroK uI uccre4onaHzfi B npor,r3BoAcrBeHHbrx
ycJIoBI4sX, COCTaBJIeHHbIe peKoMeHIAI\pII4 fro flrApaBrlrqecKoMy pacrreTy,
IrpoeKTr.rpoBaHr{ro v sKcrrnyarar\krr4 o6rexros BoAoyrrera, BoAopaclpeAeJreHr{r u
loBopora BoAHofo rloroKa Ha KaH€uax c 6ypnuu rerreHr4eM rroKa3aHbr e crafiA e 42-
43. fIpeAJlaraeMble KoHcrpyKIIru coopyx{ ennit rpr'rMeHeHhr Ha o6seKTax rlyficrofi

HaprrHclcofi o6nacrefi Krrprrrgcrofi Pecuy6Jrr,rKr4. O6rqefi ro4onofi

TorcapcKaq T.B. Crollro rIareHToB Ha I,Iso6pereHr4e rronyqeHbr 3a BpeMx pa6oru
HaA AoKropcrofi Ar{ccep r aqueft?

Orner: B A?rcceprarlr4oHnofi

sKoHoMLIrrecKI4fi eQQeKr cocraBr4nr 4,1 ulH. coMoB B rleHax 2021 r. (cnafil,44).
floseorbre 3arrrrrarb Buao4br rro At4cceprarlrroHHofi pa6ore (cretirg 45).

flocle 3aBepruennfl, AoKJIaAa col4cKareJlro 6ruz 3aAaHbr cneAyroqze Bonpocbr:

pa6ore paccMorpeHbr rprr p€l3rrqHbrx ro
HarIpaBJIeHI4ro I4 Hzl3HarreHrrro coopylresult: BoAopaclpeAeJrr4TeJrbHbre, noBoporHbre
uI BoAoMepHbIe coopy)KeHl{fl. B raxAoM HanpaB lreHvrvr [onyqeHbr rro ABa rrareHTa,
HToro 6 rIareHToB. VIg HLIX 4 [areHTa Krtprrtscrcofi Pecuy6Jrr4Kr{ v 2 rrareHTa
Pocczficxofi (De4epaqzn.

Mapr6eroB 9.M.CKoJrbKo HafrHbIX cTarefi ony6JrprKoBaHo rro reMe A1accep r4quu?

Oreer: 49 crarcfi, sxoAsxlux s Hay-rHyro srexrpoHlryrc 6z6ruzorexy <Elibrary.ru)).

AOKnaAe Bbr otwrcaJru HarypHbre r4ccneAoBaHr{fl KaHEUTOB-
r{yficrcofi 14 HaprrucHofi o6nacrefi, Ioxuue perr{oHbr,

HarpraMep, OncKyro o6racrb He paccMarpusailu?

Orner: Ha rore HeMHoro 6rrcrporeqHblx KaHaJroB, ur rrpkr aHuurr,r3e coopyxeuzfi urr
oru{p€u}Icb Ha ulccneAoBaHlat 4.r.HEefiruereesa K.K., xoropslfi BbrrroJrHr,rJr
I'IccJIeAoBaHI4-[ BoAoMepHbIX 14 BoAopaclpeAeJILITeJIbHbIX coopyxt euvtit B KaHaJre
BepxHufi Arc-Kyn Torys-TopoycKofo pafiona Xanal -A6alcrcofi o6tacrun Ha
KaH€uIax n BypraHAI4HcKoM MaccHBe Ka4auxaficroro pafioua Barrencxofi o6lacrg.

Mapr6eroB 3.M. B
6rrcrporoKoB ToJrbKo



Marvr6eroB 3.M. flo'reNay rpIa coBeprueHcrBoBaHkrtr Bo.qoMepHbrx KoHcrpyrqufi nrr
oTxo.qzre or rrleneBbrx BoAoMepHbrx coopy xelnuft?

Orner: Tar KaK B IrIeneBbIX KoHcrpyKIII4f,x 6ucrpore.rHrrfi rroroK 3axBarbrBaer
BCIO MaCCy BOAbI BAOnb IIIenV I4 ypoBeHb BoAbI B BOAOMepHbTM KOJTOAUe He BCefAa
coorBercrByer Aeft crslrreJrbHoMy.

QcuoHon bl.{x. A s CKOITVCe crarbr ecru?
Orner: [a, o4na crarb.f, urMeercfle Bxo,qf,rrlLrx B CKOITyC.

Cy.nranaJrrleBa T.C. Kax onopo)KHflerc.{ KonoAerl B BoAoMepHoM coopy}K e14vr,
xoropltfi Bu pazpa6or€uru kr KaKLIe [peLIMyrIIecrBa oHo urMeer rro cpaBHeHurro c
Apyfl4 MLr BOAoMepHbrMur c o opy)KeHV svm?

Orner: Ha pllcyHKe BI4AHo, rrro or KonoArla rpeAycMorpeH rpy6oupoBoA, c
IIOMOIIIbIO KOTOpO|O B KOHIIe BeTeTaIIIIOHHOTO nepuoAa MoxHo onopolKHr{Tb
KoJIoAeq. 3ro KaK pa3 BXoAI{T B HoBkt3Hy AaHHoro coopy1K eHvrfl.. Ha ceroAHfl
paspa6oTaHhr MHoro TI4rIoB BoAoMepHbIx coopy)K eruufi.. Haurz KoHcrpyKrlr4r,r
BoAoMepHbIx coopylKeruufi, orrlrqalorcfl 6onee srrcorcofi ToqHocrbro, Koropbre
ocyIuecrBJlteTc.f, farleHl,IeM Kr,rHerLI.recrofi gHepfLII4 B 'qoHHoM KonoArle.

Cy"rrrauaJrrreBa T.C. Ecrr Jrr{ Mepoflpr4f,Tarfl,rto 6opr6e c Sunrrpagueft.
Orner: Msr paccMarpulBaeM KaH€urbl-6ucrporoKlr, KoTopbre BbrrroJrHeHbr B
6eroHuofi oAe)KAe u Szlrrp awrfl. 3Aecb orcyrcrByer. VI coopyx e1ufl, Ha orr{x
KaHaJIax, B ToM qLIcJIe vr r.arrru paspa6oraHHbre BbrrroJrH.srorc fl. LTs 6eroga. lloerovry
6opr6a c Qunrrp a\uefi. BIITIoJIH flercfl.. Kponre roro, B rrocneAuefi rJraBe
AI4CCepTAT\r4r4 paccMoTpeHbl peKoMeHI.A]qJ/.I.{ rO sK0rrnyaTarJuvr cooppKetltit., fAe
oxBarbrBaerc.r Meponpu'trufl, uo 6opr6e c Sznrrpaquefi.
Cy"rrraHaJrneBa T.C. Brr s AoKJraAe cK€BaJrr,t, rrro paccMaTpvrBarrvt coopyxeHra, 11o

TpeM HarIpaBJIeHLIflM. LIx rl4ApaBrt4rrecKl{e xapaKTepI.Icrt4Kr4 orrurrarorcr Apyr or
Apyra. 14 Nm KaKzx yKJroHoB oHt4 npeAHa3HaqeHbr.

Orser: OHz orJll,IqaroTc.f, rlo KoHcrpyKrlr4r.r, ro Ha3HarreHkrro rpyr oT Apyra,
rlosToMy rI4ApaBJrLrqecKIre xapaKTepncrr4Kr{ To)Ke orrr{rrarcTcfl\ Ho 6olrurzHcTBo
pazpa6oraHHhlx, HaMLI coopyx( enuft rpeAHa3HarleHbr Anfl cereBbrx coopyx euuit.
Mrr paccMarpvlBarrkr coopylreHvrfl rnfl KaHaJron-6ucrporoKoB, rrooroMy yKnoHbr
IlpeAnararoTc,rr BbrIIIe KpzTl4rre cKrIX.

Cy"rrraHaJrl'IeBa T.C. Pas, Bu paccMarpvBaere KaHaJrhI - 6ucrporoKr{, To cKopocrr{
B HLIX 6olruze vr Ll3Mepurb cKopocrb orreHb npo6neMarnrrHo. Kar r{3Mep.f,Jrr4
cKopocTr{ B KaH€Urax, B HaTypHbrx ycnoBr4 sx?

Orner: Aa, I{3MepI4Tb cKopocrb B KaHaJlax-6rrcrporoKax c rroMorrlbro BepryrrreK
HeBo3Mo)KHo, rIo3ToMy kIcrIoJIb3oBaJII4 rrorrJraBxosufi MeToA Lr3Mepegvrfl.

JloruHon I.II.: Karcnu nyHKTaM [aclopTa crrequ€ubHocrlr coorBeTcrByror
pe3ynbrarbr Baurzx rccneA osanufi?



Orner: O6ocHoBaHI'Ie paIII4oHEUrbHbrx KoHcrpyrqzfi KaH€uroB p€Bnr4rrHofo
Ha3Harr elnvrfl, vrx oAe)KA 14 o6rvrqoBoK; pazpa6orKa MeroAoB nporHo3a norepb
rpaHcloprnpyeuofi ro KaHaJraM BoAbr, a TaKlKe paspa6orKa Meponpuxruit,
HarlpaBJreHHbrx Ha 6opr6y c 3Tr,rMLr rrorepf,Mr{; HayrrHoe o6ocsoBaHr4e HoBbrx
KoHc:rpyrqzfi peryJrllpyroqux, corpf,raloIrlvrx vr BoAonpoBoArrrlux cooppKeHr{ft sa
KaHaJIax; pa3pa6orxa HoBbIX MeroAoB rrpor43BoAcrBa pa6or rro Bo3BeAeHWo
xbnaloB r,r coopy)KeHrafi.sa Hr4x.

,3euuuaE.B. KaKosa oKoHoMlrrrecKafl eS$ercuaBHocrb KarrnT€urbHbrx sroxeHzfi.
Orner: Sronoul4rrecKl,Ifi eSSeKT ToJrbKo or BHeApeHHbrx B rrpoeKT KoHcrpyrcqufi
cocraBJrxer 4r1 uln. coMoB.
OcvroHon bI.Ax. llo o6reuy Al4cceprarr4u orpaHr4rreHr4.rr ecrr? Tax KaK o6revr
salrrefi Ar,rccepra\w B AaHHOM CJryrrae AoBoJrbHo conr4AHrrfi.
Orner: I'ts AoKTopcxofi Ar,rcceprar\Lrkr 250 crpaHraq Aonx(Ho 6urr, Ho o6revr
HaIrrI{x I4ccneAoeaHl,Ifi 6stl orleHb 6olsIuofi. 3ro HarypHbre raccneAoBaHr4f,
cyulecrByloull4x coopyx{euuit ro TpeM HanpaBJreHr,rf,M: BoAopaclpeAeJrr4TeJrbHbre,
IIOBOpOTHbIe VI BOAOMepHbIe, u 3KcIIepkIMeHTaJIbHhre 14 ccJreAoBaHLr,fl rIrecTH
KoHcrpyrqzfi. floeronay HeMHoro BbrrrrJrr{ 3a paMKr{ rro o6reuy.
OcMoHoe bI. AlK. B pa6ore BbITIoJIHeHbI B ocHoBHoM HarypHbre r4ccJreAoBaHurs
cyqecrByloqrx coopyxenzfi. A gor HarypHble zccJleAoBa:nvrs. Barrrr4x pazpa6oroK
ecrr?
Orser: tra, BbIrroJIHeHbI HarypHble l4ccneA oBaHufl. BoAopaclpeAeJrgTeJrbHbrx
coopyxeHuir Ha Zccrtr-AruHcKoM rloAnlarblBaroqeM KaHaJre. A g.rfl ocr€urbHbrx
c o opyx euuit BhrrroJIHeHbI MoAenbHbre na6 oparopHbr e kr c cneAoBaHrrrr.
OcMoHoe bI. AlK. llouevry B Al,Icceprapkr B HafrHyro HoBr43Hy BKrrorreHbr
paspa6oraHHhle peKoMe:ntrarJuvr ro nsr6opy noBoporHbrx u BoAoMepHbrx
coop})Keuuit, a rarcKe KoHcrpyxqzfi BoAopacrpeAeJrr4TeJrbHbrx coopyxreuuir Anfl
KaHiuIoB c 6ypurrna rerreHl4eM. VIx HaAo BKJrIorrIlTb B rryHKT npaKTr4.recrofi
3HAIIIMOCTT4.

Orner: fl. uv'eta BBIaAy, trro pazpa6oraHHbre HoBbre coopy)KeHrrr raMeror HayrrHyro
HoBI43Hy v raKxte HoBrIMII flBJIflIorcfl pazpa6oraHHbre 4rrfl TaKLrx coopyx{ enufi,
peKoMe:H/arlvn floeroMy BHecJIa Lrx rryHKT uayuuofi HoBr43Hbr. Cuacu6o, fl.
rlepeHecy 14 x rryHKT rlp aKTl,I.recrofi 3HarrI4Mo crLI.
AcnapaJrueB E.O. Paccralrr{Te, noxaJryitcra, KaKnM o6pasovr pa6oraror

7pa3paooTaHHble BaMH BOAOMepHbIe coopyx(elJufl.vrkrxrrpaKTr{rrecKoe rrpr4MeHeHr4e.
Orner: [ttx 6ucrporerrHblx KaH€uIoB [orrrI'r Bce coopyx( onufl, BbrrroJrHrrorc.fi c
rIacrI4qHbIM rarueHLIeM gHeprvkr. B 4auHbrx BoAoMepHbrx coopyxeHr4.rrx rox{e, qacrb
BoAbI orAenflerc.s B ,{oHuufi KonoAeU, racurc.fi gHepnrr vr Aa;ree r{Aer B
BoAoMepHrtfi KonoAeII. Ha npaKTkIKe raKuIe coopy)K eHufl. npr,rMeHr4Mhr Ant
6srcrporerrHbrx KaHEUron c 6ypHhrM TerreHr4eM.

KafiunoBa H.y. Karue I{3Mepenvrfl, BXoAr4Jrr.r B HarypHbre r{ccneA osaHus?
Orner: Heo6xoAI4Mo 6suo uairtu ft4ApaBJrl4qecKr,re xapaKT epvrcrkrKu rroroKa Ao
coop}DKeHld.fl' 14 34 COOpylI(eHrreM, nosToMy r43Mep.rrnr4cb cKopocTu H Hanopbr rroToKa
B p€BnlrrrHhrx cTBopax Ao Lr nocJre coopyxeHvrfl.
E aqr H e n A.X. llueto r cfl. Irvr BHeApe :nvrr rrp eAJro)KeHHbrx c oopyxeunfi ?



Orner: llo4roroBJreHhl npoeKTbl K BHeApeHrrro rpeAJro)KeHHbrx HoBbrx
rloBoporHhlx coopyxteuuit, BoAoAelzrelefi u BoAoMepoB B KaH€ure Xerzren
cI{cTeMbI peKLI Zccltx-Ara B rlyficr<ofi o6tacru, KaHaJre-6rrcrporoKe
Cyycaurrpcxufi MocxoBcKoro pafioua gyficr<o it o6rracru.
OcprpHon bI. AlK. B pa6ore KaKI{e nporpaMMHbre o6ecuerregr4r rdcrroJrbsosan7cr?

Oreer: Errlz LrcrloJrb3oBaHbl rpaQzuecKlre peAaKTopbr, peAaKTopbr Sopnryn,
uilorpaMMHoe o6ecneqeHlre AutoCAD.

opo"rrona I.fI. llosoporHble coopylr eHtrfl. Bce BbrrroJrHeHbr Ha ocHoBe r43MeHe Hvrfl
uy6zH Lr AorroJrHeHrzrr peurerox?

Orner: !a. Ho, ruy6uHbl KoJIoAIIa pEI3HbIe AIrfl p€r3Hbrx roBoporHbrx coopy;K enuit
r4 TaKXe pa3Hbrit su4perrreTKr.

@po"rrona I.rI. Bo4opaclpeAeJrr,rreJrbHoe coopy)KeHr4e
BoAoBbIrIycKe I4ccux-AruHcKofo no,qrrr4TbrBaloruero KaHEUra
pa6oraer?

Orner: Boo6rqe, I4ccstr-Arzucrnfi rloArrr{TbrBaroquir rcanan pa6oraer n 4nofiHoM
pelKI4Me: 6ypHlrfi u cnepx6ypnrrfi. Coopyx(eHr{e runa BKCT, Koropoe 3Aecb
rlocrpoeHo npeAHa3HarreHo !.Irfl cnepx6ypHhrx pex{raMoB, rooroMy Ha Sororpa6zu
BI4AHbI ue6olurve Kochre TIprIXKH npv 6ypHou pe)KkrMe reqeHnfl. KaHaJra. Ho sce-
TaKI4 oHI4 HaMHOTO MeHbue, rIeM 

'lf'Itrut 
Ao nocTpoeHlr.f, KOHCTpyKur4r4 BKCT.

OcMouos bI. AlK. llpzrl a$:nafl. rlacrb BbIrIoJIHeHa rrpeKpacHo, B TeoperprrrecKoM
rrJraHe, rrro cAenaHo n pa6ore?
Orner: BrrnonHeHo TeoperurrecKoeo6ocnoBaHr4e crpyKTyphr rroToKa B 3oHe
BIII4flHr4t BoAopaclpeAeJII4TeJIbHOrO, rroBopoTHofo 14 BoAoMepHofo coopyxesufi.
OcruoHon hf. Arrc. AnnpoKcIaMaIII4Io c ta6oparopHbrM 14 ra1HbrMr4 cpaBHr4 eanu?
Orner: Ea, Teoperl4rrecKlae AaHHbIe cpaBHvrBalrv c AaHHbrMt4 ra6oparopHbrx
rzccJrerosauufa

BucryrruJrrr:
Opo"uoea I.fI. 3aql{Taila Orgrrn HayrrHoro KoHcyJrbraHTa A.T.H., upoeeccopa
ArauaHonofi O.B. Pa6ora :nar, npeAcrasreHHofi Ar.rccep rayuefi ;glal.iaJra
BhITIOJIHflTbCfl. AOCTarOrrHo AaBHO, 14 BbrrroJIHeHa oHa ocHoBaHvlu ABaArIarI4JrerHI4x
LIccJreAosaHI'Ifi. Pa6ora BbIrIoJIHtJIacb nocrerleHHo, rleneHanpaBneHHo, cHarralra rroA
pyKoBoAcrBoM yBa)KaeMoro npo$eccopa Jlanpona H.fI., KorAa A4NrrrynoBa f.C.
3aHl4M€uracb cBepx6ypnblMl,I rloroKauz. EuIe B To BpeMlr oHLr o6paruJrrd BHrrrMaHr4e,
rITo coopy)KeHr4s'' KoTopble I43HarI€UIIHO nJIaHLIpoBaJIkIcb AJII Cnepx6ypHblx IIOT9KOB
Moryr pa6orarr eIIIe ryqure Ha 6ypHrrx rroroKax . Tarcas, reMa 6rrla
c0opuylltpoBaHa, vs-sa cyrqecrByloqr4x upo6leu B Hauefi pecny6Jrr4Ke rro
BoAoyrrery vI BOAopacrpeAeJIeHuIIO Ha KaHarrax fopHo-rrpeAropnofi 3oHbr.
fIolo6HbIMLI I'IccJreAoBaHI4.f,Mu rnfl, cnepx6ypHbrx rroroKoB 3aHr4MaJrcf, EefirueKeeB
K.K.' rloeroMy rrro6rr se IroBTopflTbct co cBepx6ypuuMLr rroroKaMr4, 6ulo perreHo
3aHl4Marbc-fl LIcKJIroqLITeJrbHo 6ypnrrnau rIoroKaMI4. Eclu B ceoefi KaHAr.rAarcxofi
AklccepTarJuu cokIcKaTeJIb 3aHLIM€I[C,[ rrcKJrrorrl{TeJrbHo I4CCneAOBaHr4eM rroBoporHblx
coopyxteuwit, To 3Aecb MbI perxI4nI4 paccMaTpuBaTb KoMrrJreKc coopy16 enufi 14

Ha ZeauoscKoM
I'nfl KaKr4X pe)KkrMoB



nocMorperb KaK pa6orator Ha 6ypHux tloroKax BoAopacrpeAeJrr4TeJrbHbre Lr
rIoBopoTHbIe coopy)KeEvrfl,, a TaruKe coopy)Kenkrfl. Bo,{oyqeTa. c BOAOyTeToM Ha
6ypHux rroroKax Bo3Ht4Karor 6omurze npo6neMbr, TaKlKe KaK vr B
BoAopacrpeAe JreH.Ii.kr vrs-3a 6olsluzx cKopocrefi. Anrop Aurccep rarJuu 4ocrofiHo
crpqPzrrcfl. c perIeHLIeM orl4x npo6reiu, npeAno)Kt4B HoBbre KoHcrpyqril4u
KoMrrJIeKca coopPKeuuit', B Koropble BXoAflT BoAoMepHbre, rroBopoTHbre pr

BoAopacrpeAeJrllTeJrbHble coopyx{eHvrfl.. OHz paspa6oraHbl Ha ocHoBe MHoroJreTHktx
HarypHbIX 14 MoAenbHbIX v c cneA oB,alc.uir BoAoA eJruITeJIefi , n o4oMepo B r{ rroBop orHbrx
cooppKenuit.
Xo'rerc-f, orMerl4Tb A4xsrryJloBy f .C., KaK orreHb rpaMorHoro cleur4uur prcra,
TpyAonro6nsofo kI I{crroJrHI{TeJIbHoro col{cKareJr.f,. C.rzraro, rrro Ar,rccepraqkroH Hafl,
pa6ora A4Nrryrosofi f.C. ,flBJrrercfl 3aBeprrreHHbrM HayrrHhrM r4ccneAoBaHr{eM vr
MoxeT 6rrrr peKoMeHAoBaHa K 3arrlr4Te.
(Dpo.rrona l.ff. cJIoBo rlpeAocraBJrf,ercr perleH3eHry, 3aBeAyroqeMy ra6e4pofi
<fz4porexHI'IqecKl4e coopy)K ennfl, I4 l4HxteHepHbre KoHcrpyKrlr4tD HaqzouaJrbHoro
I4ccneAoBareJlbcKoro yHI4BepcurreraTlilrnn/Icx, A.r.H., npo$eccopy Baxzesy M.p.
BaKues M.P.- A.T.H., trpoQeccop, 3aB. ra$e4pofi <fuaporexHlrrrecKr4e
coopY)KelJufl I'I UIH)KeHepHbIe KoHcrpyKII?IID) HaquoH€UlbHoro LrccJre.rloBaTeJrbcKofo
yHulBepcureraTlrn/n/nvIcx,perleH3eHr(onnafi n).

Pa6ora [peAcraBJlser co6ofi 3aBepueHHoe r{ccJreAoBaHr4e, rrocBf,rrleHHoe
KoMfIJIeKcHoMy perreHuro upo6levr BoAopacnpele lreHvrfl, rroBopora Lr BoAofrera
Infl ycnonzfi Kupruscxofi Pecuy6IrvIKV, rAe KaHaJrbr BbrrroJrHeHbr B 6eroHuoft
o6nzqoBKe v c yKnoHaMr4 6olee KpuTraqecKr4x.

ArcryanbHocrb rrccJreA oriaukrir HecoMHeHHa, rr cKonbKy Ha cefoAH sytHuir
AeHb cylqecrByer Heo6xoArrMocTb B coBeprrreHcrBoBaHnkr cnoco6os r{ TexHl.rqecKr.rx
cpeAcrB BoAopaclpeAeneHzfl, BoAofrera Ia froBopora n 6rrcrporerrHbrx KaHEUrax B
KoM[JIeKce, Koropble orJll{rraruclo 6rr upessH.rafiHo 6olbrullM QynrqnoH4rrbHbrM r.r

KoHcTpyKTr4BHbrM MHoroo6p€Br{eM.
B 4I'tccepraqlaossofi pa6ore A4xrrryrosoft f .C. pa3pa6oraurr 14 r4ccneAoBaHbr

HOBbIe ycoBeprueHcTBOBaHHbIe coopy)KeHufl. BoAopaclpeAerreHhrfl,, BoAOrreTa kr
loBopoTHbre coopy)KeHkrfl, Anfl 6stcrporerrHbrx KaHaJroB, aITO COOTBeTCTByeT
cneIII4€uIbHocrLI 05.23.07 - <<fz4poTexHllqecKoe crpor4TeJrbcTBo)).

flpone4eHHble A4xrrryrosofi f .C. IdccJreA oBauufl., flBrrflrorc.f, p€BBlrrr,reM
HOBOfO [puoputTeTHofo HarrHofo HarrpaBrreli'ufl. B rurApoTexHr4qecKoM
cTpolzreJrbcrBe KaK IIo 3HarII4MocTLr reopeTrarrecKux pazpafloroK, TaK v rro
TIP AKTT4 q E CKI4 M ZH)KCH EP HbIM P AZP A6OTKAM 3 H AqI.I M O CTLI.

Pa6ora BbIrIoJIHeHa Ha ocHoee co6crBeHHbrx MHoroJrerHrrx r{ccneA o'a*uir u
SKCIepI'IMeHTOB COI,ICKaTeJI' C aH€UrLr3OM AaHHbrX HaTypHbrx u MoAenbHbrx
I{ccJleAoeaHzft. Hay'rHble pe3yJlbrarbl, BhIBoAhr u peKoMe11a\vu, rroJryqeHHbre
AI'ICoepTaHTOM LI cTeIIeHb HX HOBI-I3HbI He BbI3hIBaeT COMH enufi.
Peaylrrarbl LrccJleAosaHuft npeAcraBJrrror p€BBr{Tr4e HoBoro HayqHoro
H arlp aBJIeHI4-fl s o 6r acrv fI4Ap orexHurrre cKo f o crp or4TeJrb crB a.

flpone4euHrrfi a*anus Al4cceprarlr4oHnofi pa6oru u ny6nzr auuir ro uefr
no3BoJr.f,eT cAenaTb BbrBoA o
eAr4Honr{rrHo 6onrruofi o6senr

TOM, rrro A4XrrryJroBa f .c.. ocyruecrBr4Jra
TEOPETVIIECKI4X KI IIPAKTT4IIECKI,IX PASPA6OTOK VT



npoflBLIJIa HecoMHeHHbIe cnoco6Hocrl4 K aHaJILrgy u oIIeHKe Marep14aJroB c rorlKr,r
3peHrf, MeroAororI4qecKLIX rr reoperlrrrecKlrx o6o6q e;g{nit v. BhrxoAa Ha
rrp aKTr4rr e cKr4 e p eKoMe If,AATII'II1'.

Co4epx a:gtvIe Alaccep rar\vvr, ny6nzx arJvru ro Hefi cooTBercrByroT
c rellr4€trbHo crl4 0 5 .23 .07 - f z4p orexHr.rqe cKo e crpo r4TeJrbcrB o .

lzcceprallrroHHafl pa6ora A4xuryrosofi f.C. Mo)Ker 6u6 rpeAcraBJreHa K
3aIqLITe Ha col{cKaHrre yueuofi cTerIeHIr AoKTopa TexHr4rrecKr4x HayK rro
creqz€ubHocTl{ 05 .23 .07 - fz4porexHrarrecKoe crpor4TeJrbcTBo.
Opo"uona l.ff. cJroBo rlpeAocraBJrf,ercr perleH3eHTy, npoQeccopy xaQe4pu
"HacocHble cTaHIIVra vr rlaAposJreKTpocraHqr.rn" 

- 
QaxynbreTa

I'z4porexHr4qecKoro crporrreJrbcrBa Haquou€urbHoro 14 ccJreAoBareJrbcKoro
yHkIBepcl4Tera HaquoH€ulbHoro I4ccneAoBareJrbcKoro yHkrBepcr{Tera TInilnVICX,
A.r.H., upo0eccopy SpraueBy P.P. Xouy orMerr4rb, rrro rrrr40p crerlr4aJrbHocrr4 rro
aBrope0epary y npoQeccopa Pycranna PaxuvroBr{qa Sprauena 05.09.06
<fzgporexHl4qecKoe I{ MeJll{oparrrBHoe crpor{TeJrbcrBo>>. llacnopr cneq[€rJrbHocTra
05.09.06 <fz4porexHl{rrecKoe v MeJILIoparLIBHoe crpor4TeJrbcrBo>) rroJrHocrbro
coorBercrByeT rlacropry crellI4€urbHocrr4 05.23.07 fn4porexHr{rrecKoe
crpol{TeJlbcTBo, B cBfl3u c 3TI4M upoSeccop Spraures P.P. perleH3r4poB€r[ AaHHyro
pa6ory. lloxaryitcra, Bavr cJroBo, Pycrana PaxzvroBrrrr.
Spraruen P.P. - A.T.H.,
f r{Ap osneKTp o craurlra[ "

npoQeccop r<a$e4pu "HacocHbre craHrJuu
Qar<ylrrera f z4porexHrrqecKoro crpor4TeJrbcTBa

yHr4Bepcr4Tera HaquoH€urbHoroHauraoH€urbHoro LI C C JI e.{ O B aTe JI b CKO f O
Ia c cJI eA o B are JIb c Koro yHI4 B ep c rarera TInilnVIC X, p e rI e H3 eHr (oHn afi H) .

PeqeHsLIpyeMa.r pa6ora, flocB.lqeHa KoMrJreKcHoMy perxeHr4ro npo6nevr
BoAopaclpeAeJreHvrfl, rloBopoTa v BoAOyqeTa Antr BbrcoKocKopocTHbrx rroToKoB Ha
KaH aJI ax- 6rrcrp oroKax Krtprus c xofi P e cny6 lruKvr 14 c o cro vrr krs 6 1.11as .

llpo6nen'ra coBepneHcrBo Ba:nvrfl cnoco6os v TexHr4rrecKr4x cpeAcrB
BoAopaclpeAerreuvrfl,, BoAoyrrera vr [oBopora B 6rrcrporerrHhrx KaH€urax,
orrlaqalolrlHec.fi qpe3Bhl'rafiuo 6olrruuu SyuxquoHaJrbHbrM V KoHcTpyKTLrBHhrM
MHoroo6pazueM, tBJlterc.s aKTyaJrrHofi, a ee pelreHr4e r,rMeer Ha)rurHo-rrpr{KnaAHoe
3HaIIeHI4e, KOTOpOO TIO3BOJII4T IIOBbICI4Tb HaAOIKHOCTb U KaqeCTBO
$yunquo HI4p oB anvrfl op o crrreJrbHbrx cr4 creM B ropHo- np eAropnofi 3 oHe.

o6ocHoBaHHocrb vr AocroBepHocrb pe3yJrbraroB rroATBepxAarorc.f,
rlpoBeAeHrreM AeT€urbHhIX sKCrIepuMeHToB C npkrMeHeHneM coBpeMeuuofi
arrecrosaHHofi I'I3MepI4TeJrbHofi auuaparyphr, cofrocraBJreHkTeM pacqeTHbrx AaHHbrx
c orIhITHbrMLI I'I pe3ynbraraMl4 Apyrl{x aBTopoB, a raK }Ke rrponeprofi aAeKBarHocrr4
llonrreHHblx SKCrIepI4MeHTUUrbHO MaTeMaTzqecKrax uo4eleff fro Kpr,rrepufl'-
MareMarz'recxofi crarklcrvrKvr; rroATBep)KAeHI4eM rrpeAnoxeHHblx TexHr4rlecKr4x
peureuzfi aBTopcKutMrr cBVAereJIbcrBaMLr u rrareHTawr4 Kupruscrcofi Pecny6Jrr4Kr{.
flpz rIoJIrreHvIV Teoperl4rlecKl{x MareMarul'ecKprx MoAenefi auruaMLrKH npoqeccoB B
oobeKTaX peryirr,rpoBaHr4.f,

MaTeMaTr4qe cKofo aHiur r43a.

LICfIOJIb3OBaJIkICb KJraccr{qecKne MeTOIbr



[parcruqecKafl 3HaqrlMocrb padoru 3aKJlroqaerc.fl B ToM, rrro nonyqeHHbre
3aBIdCIdMOCTLI: MeTOAr,rKLr pacrreTa fro o[peAeJreHl4ro tl4ApaBrl4rrecKux Lr

KOHCTpyKTUT BHbrX rrapaMeTpoB IIOBOpOTHbIX, BOAOMepHbTX vr

BoAopac[peAeJIIareJIbHbIX coopy]Kelnnit, Ha KaH€urax-6rrcrporoKax rro3BoJrf,ror
o6ocgoBaHHo paccLrr4TblBarb vr [poeKTr{poBarb grur cooppK e:nnfl, AolonHqror Lr

p acuup.rrror o 6lacrb npr{M eH eHl,tfl c oopyx enufi. AaHH oro Tr4rra.

C.rzraro, [veceprarlrroHHatr
<Conep[reHcrBoBaHrre KoMrrJreKca
IIOTOKaMTT Ha KaHaJrax fopHo-rrpeA
fra4porexHr{rrecKoe crpor.rreJrbcrBo,

pa6
coo

fopH
HA

BKnaA B ycKopeHl{e HayqHo-TexHr4rrecKoro rrporpecca B o6lacrz BoAHoro
xosqficrBa vr peKoMeHAyercfl K 3arrlr.rre Ha coracKaHr4e yreHofi crerreHr4 AoKTopa
TexHI{rrecKLIX HayK rro cleqr4€urbHocrra 05,23.07 fzgporexHurrecKoe
cTpoI,ITeJIbCTBO.

Cy"rrranaJrrreBa T.C.fl,3Haro A4xuryronyf.C. co cryAeH.recKofi crcavrz. C rex
nop oHa HeycraHHo pa6oraer cHarlara B ArpapnoM yHrrBepcprrere, noroM 3Aecb B

CrassHcKoM yHuBepcl4Tere kr napaflneJrbHo BeAer HayKy. Mrr Bce v oHa B ToM
rILIcJIe, .sBJlfleMcf, yrreHvrKaMvr ruKoJIbI aKaAeMI4Ka Bovxapesa -fl.B. Mne 6ulo oqeHb
I4HrepecHo cnylxarb gry pa6ory, raK KaK B nefi oxBarreHa o6unp:nas. TeMa.
Paccuarpl4Balorcs HoBbIe KoHcrpyKur{r{ Lr rnfl BoAopacnpeAe ronr4fl, u [nfl
BoAoyqera, v. noBoporHbre coopylrenus.. ArcryanbHocrb pa6orrr He Bbr3brBaer
coMHeHufi. BurIoJIHeHhr gKcnepl{MeHT€urbHbre 14 HarypHbre r{ccneA oBaHufl,. llosrovry
fl TOXe lpeAnafato peKoMeHAoBaTb AaHHyro Ar4ccepTarlurc K 3arrllrTe.

Ocruouon bI. {xt.Vna)KaeMble KoJrJrerz!C,eft'rac n yBvrqeJr KJraccr4qecrcuft Bapr,raHT

AI4CCeprAr\Hr4, Tyr ecrb Bce: HaLrvrnafl, or aKTyaJrbHocrl4, r4ccJleSonauuit u
3aKaHqI4Baerct peKoMeHAaIIIrflMvr K npoeKTr4poBaHvrro u BHeApeukrro. Cefiqac oqeHb
MHoro .quccepra\uit a6ctpaKTHbIX, rAe noJrfreHbr raccJreAoBaHr,rf, c rroMorrlbro
KoMrrbrorepHoro MoAeJrr4poBaHr,r.f,. 3Aecr ecrb 14 HarypHbre u la6oparopHbre
I4ccneAoBaHzfl 14 arlnpoKcvrlrr.arJvrfl. grr4x urccneAosaHzfi, B groM 3aKrroqaercfl
IIeHHocrb AauHofi Al4cceprarJkrkr. O4Harco, Hy)KHo rrerKo cSopnayJrLrpoBarb
npeplMylrlecrBa pazpa6oraHHblx aBTopoM coopyx enuit, a raKxe Hy)KHo
apryMeHTl{poBarb o6lerrsl 1.Irfl Koropbrx oHkr rrpeAH€r3ua.reHrr. C yrreroM grrax
saueuaHzfr, cql4Tato, trro rlpeAcraBJreHr{yrc Ar.rcceprarlr{oHHyro pa6ory Mo)KHo
peKoMeHAoBaTb K 3arrlr{Te.

AcrcapaJrrreB E.O. llo44ep)Kr4Baro AaHHyro pa6ory. Teua Ar,rcceprarruu oqeHb
aKTyanbHa Ha coBpeMeHHoM orarre, TaK KaK cnoco6crByer ynyqueHrrro BoAofrera
vr BoAopaclpeAeJreHl{t KaK B Me)Kxogsficrsennofi, TaK Lr BHyrplrxogsficrseHuofi
cerl{. B Alrcceprar\uLr klMeercs u o6sop t4ccneAyenrofi upo6neMbr, u no4po6Hoe
TEXHOJIO|I,IqECKOE OOOCHOBAHIIE BoAopacrpeAeJreHu.rr BOAO) IeTa

rexHuqecKllx HayK, flBJIflercf, 3aKoHrreHHoft nayuuofi pa6orofi, r4e perxeHa KpylHafl
TeopeTllqecKafl kr Hayr4Ho-[paKTr{rrecKar [po6levra, KoTopas BHeceT 3HarrktTelruufi

6ucrporeqHblx KaH€urax, I4 perrleHlae 4auuofi upo6neMbr. 3Aecr ecrb qenrrfi rrJracr



LICCIeAOBA}IVTIdj B KOTOpbIX HyXHO rreTKO OTAeJrr4Tb Te qacTn, KOTOpbIe BbrrroJrHeHbr
II,ITTHO aBTOpOM.

Cqzrarc' rrro pa6ora Mo)KeT crrllTaTbc.f, 3aBeprlenHofi Ha AaHHoM grane v
peKoMeuAYrc ee K 3arrllrTe.
Illa6urcoBa f.A. Xors fl. He cleqvaflr4cr B erofi o6tacrn, peaJrutt Hacro,f,rrlero
BpeMeHI4 floKasbrBaroT HexBaTKy BOAHbTX pecypcoB He TOJTbKO B KUprsrscxofi
Pqcny6JIkIKe, Ho vr B I{eHrpanrnofi Aguu. floerouy aKryErrrbHocrb TeMbr,
,rlocBslrlensofi paIIZoHanbHoMy I,IcrIoJIb3oBaHI4ro BoAHhrx pecypcoB He Bbr3brBaer
coMHeHzfi.llo AoKnaAy BI,IAHo, trro rlpoBeAeHa 6omruaq, KpolorJrrrBa.rr pa6ora,
nocBflIrleHHafl zccne,4oBaHllro pflAa coopy)Keuuit, Ha Koropbre noJrfreHbr rrareHThr,
Koropble Moryr softrkr B HayrrHyro HoBLI3Hy 14 npaKTrarrecKyro 3Harrr,rMocrb pa6orsr.
lloerouy npeAnaralo AaHHyIo AI4ccepraIIVoHHyro pa6ory peKoMeHAoBarb K
3aIUr4Te.

TorcapcKafl T.B.TeMa AI.IccepraIIVvr aKTyEUrbHa. B uefi ecTb vr ;g1ay.rHafl. HoBrr3H d, v
rIpaKTI{rIecKaf 3HarrI,IMocTb. A4xuryJloBa f .C. [poBeJra o6uupHbre
3KcrIepI4MeHTaJrbHbIe HccneAoBaHl{fl troBoporHbrx coopyxr euuit, coopy}K euuit,
BoAoyrreTa v BoAopacnpeAe rreHvrfl, p.nfl KaHaJron-6rrcrporoKoB. Ero paspa6oraHbr
IIpaKTLIqeCKI4e peKOMeHI.AI\UVI fIO pacrreTy vr [poeKTr.rpoBaHwo BoAoMepoB,
BoAoAeJIIareJIefi z uosoporHblx coopyxeuvtit Anfl 6rrcrporerrHbrx KaHaJron. Cvnraro,
rrro AaHHyro Ar4cceprarluro HaAo peKoMeHAOBarb K 3arrlr4Te.

BaqrHen A.X. B pa6ore, Koropyrc MbI cefi-rac cnyrrrzurr4 paccMorpeHa
Bo3Mo)KHocrb npuIMeHelF^ufl, paspa6oTaHHblx coopyxeszfi Ha ceTeBhrx 6ucrporoKax,
r{To .flBJlflerc.r ceroAHl aKTy€ubHbrM. 3ro HaAo oco6esso [oArrepKHyrb B

Al{cceprar\Lrr4. B IIOJIOM, AI4ccepraIII4oHHafl pa6ora rpor43BoAlrr 6laronpprflTHoe
BrIerraTJreHI{e. oqeur MHofo HarypHbIX r,IccneAogaHzfi, rrro orreHb Ba)KHO nlrfl
o6ognaLrenvIs.IleHHocrupa6oru. Ecrr o6ruzpnufi oKcrrepnMeHTaJrcsrrfi Marepr4aJr B
la6oparopHhrx ycJloBt4.lx, [poBeAeHVe xoropoft TrrlareJrbHo rrpoAyM a1a. fl, To)r{e
crrl4Taro, trro rIpeIcraBJIeHHyro Al4cceprarlrroHHyro pa6ory Mox(Ho peKoMeHAoBarb K
3aIrIr4Te.

IIo pe3ynbraraM o6cyN4 eHul. AI4cceprarlzoHnofi pa6o6r A4xuryrosofi
fynsuzpu CarsluatlIeBHbl Ha reMy <<Conep[reHcrBoBaHr{e KoMrrJreKca
coopyxenufi AJIfl yrlpaBJreHrq 6ypHuvru rloToKaMrr Ha KaHaJrax ropHo-
rlpeAropHofi 3oHbr)> npoBeAeHo roJIocoBaHVe rro Bonpocy peKoMe HAarJLrv pa6oru x
npeAcraBJreHr.rro B Ar4cceprarlkroHnrrfr coBer [nfl
cTefreHr{ AoKTOpa TexHkrrrecKr{x HayK rro
f z4porexHr4rrecKoe crpor{TeJrbcrBo.

Pery"urraTbr roJrocoBaHrrfl: <3A> - 2l
(BO3AEPXAJIOCb) - 0.

3aIIIr,rTbr Ha covcKaHpre yueHofi
cneqa€ubHocrr4 05.23.07

qeJroBeK, (IIPOTI4B>> - 0.



IIOCTAHOBVIJIVI:
1. [ncceprarluoHHarr

<<ConeprreHcTBoBarl
rloroKaMrr Ha KaHaJrax ropHo-rrpeAropnofi 3oHbr>) [peAcraBJrfler
vrH.IvIBLrAyaJIbHyro HafrHo - rcnanzQr4Karlr{oHHyro pa6ory, coAep)KaHr4e xoropofi
c o orB ercrByer rn anz S r4 KarIuoHHoMy np Lr3H aKy Ao KTop cKurx Ar4 c cep t agnfi .

2:' Y\urblBa.f, aKTyaJrbHocrb reMbr Ar'rccepTar\krr4, HafrHyro HoBr.r3Hy pr

npaKTl4rrecKylo 3Harr[Mocrb pe3ynbraroB r4ccneAor,anuit, coorBeTcrBkre

ALIccepraIILIoHsoft pa6oru rpe6ona:nuflv. HAK KP, rpeAbflBJrreMbrM K

AoKTopcKLIM AldccepraUur.flM, peKoMeHAoBarb Ar,rccepTaUr{rc A4xuryrosofi f.C.
Ha reMy <<ConeprleHcrBoBaHne KoMrrJreKca coopylmennfi AJrfl yrrpaBJreHuq
6ypnrrnan rloroKaMrr Ha KaHaJrax ropHo-rrpeAropnofi 3oHbr)) K 3arrlr,rre Ha
coHcKaHI4e yveuofi cTerreHl4 AoKTopa rexHr4rrecKr{x HayK rro cnequ€ubHocrr.r
05 .23 .07 - fz4porexHrrrrecKoe crpor4reJrbcrBo.

3. flpunxrb rlo AllcceprarluvA4xrrryroeofi f.C. cneAyroqee 3aKJrroqeHr,re

3AKJIIOTIEHI,IE

paclxl4peHHoro sacel.alnus. rcaSe4prr <<Bo4usre pecypcbr vr r4H)KeHepHbre

AI4cIILITIJII4HII) Krtprttscxo-Poccvficroro CrassHcKoro yHr4Bepcrarera rro
Al4cceprall?IoHnofi pa6ore A4xurynonofi f.C. Ha reMy: <<ConeprreHcrBoBaHr{e
KoMnJIeKca coopy)Kenufi Anfl ylpaBneHr{fl 6ypnrrrr,u4 noroKaMr,r Ha KaH€urax ropHo-
npeAropuofi 3oHbI), lpeAcrasreHHofi Ha cor4cKaHr4e yueHofi crerreHr,r AoKTopa
TexHI{trecKI4x HayK rro cneqz€ubHocrr{: 05 .23.07 fra4porexHr4qecKoe
cTpor{TeJrbcTBo.

AnryaJrbHocrb reMbl Arlcceprarlnn. B Hacroqrqee BpeMfl arporpoMbrrrrJrensufi
ceKTop Krtprrr3craHa .f,BJl.f,erct oAHr{M r43 nau6orree Ba)KHbrx v [pvopr4TerHbrx
Harlp aB tenuit p uI3 BuITI4.s sKoHoMuI KI{ crp aHbr . 3ro o 6ycn oBJreH o B e c oMbrM BKn aA oM
afp apHofr np oMbrrrrJreHHo cTr{ B sKoH oMr4Ky P e Cny6Jrur Kr4.

ZsnecrHo, trro c TIoJII.IBHsIX 3eMeJrb n Kuprsr3craHe [onyqalor 6olee 90 o/o sceir
rlpoAyKrlr4u pacreHl{eBoAcrBa. OpouraeMble 3eMJrr{ orHocflTcr K crparerrarrecKr,rM
rIpI4poAHbrM pecypcaM Pecny6 rvrKu. CouacHo pa3nr{qHbrM oKcneprHbrM orIeHKaM,
B nepcleKTzBe rlnoruaAb opouaeMbrx 3eMeJrb B Krrpru3craHe Mo)Ker 6urr
yBenr4rreHa Ao 1 ,5-2,3 MJrH. ra.
CoepevreHHoe pa3BI{TLIe pacreHrIeBoAcrBa n Ksrprrrgcrofi Pecny6Jrr4Ke Hepir3pbrBHo
cB.l3aHo c ocBoeHldeM 3eMeJrb B ropHo-rrpeAropHofi 3oHe, rAe raMeer Mecro
cJloxtHocrb pelseQa, 3HarrI4TeJrbHbIe yKnoHbI Totrolpa$zuecrcofi rroBepxHocrr4,
6oluuoe Korr,rqecrBo MaJrbrx r4 cpeAHktx ropHbrx peK.
3ro Aenaer neo6xoAIaMbIM crpol4TeJlbcrBo opoct4TeJrbHbrx crrcreM, BKJrroqarculr4x
KaHaJIbI-6ucrporoKI,I c 6ypublM 14 cnepx6ypHblM pelrraM avlz reqeHr4fl BoAbr B Hr4x.
BypHrre rloroKla ocJro)nH.rrror npoqeccbr yrrpaBn eHvrs. BoAopaclpeAeJreHkreM Ha
raKl{x KaHanax, 3aTpyAHflIOT OCHaIIIeHI4e BOAOMepHbTX r,r BoAopaclpeAeJrr.rTeJrbHbrx
c o opPK enuit cp eA oTBaMI,I aBTo M ar vrsa\vrr4 T exH o Jro rv rr e c KraX rrp o q e c c o B .

ZsuepeHule pacxoAoB BoAhr na 6stcrporeqHbrx KaHaJrax conprlKeHo c 6onruzvrz
TpyAHocr.f,MI4 BBI4Ay oco6enHocrl4 rl{ApaBnzqecrofi cTpyKTypbr rroroKa. Jfto6oe

pa6ora A4xrrryrosofi fymlazpu CarrrnarrreBHbr
rre KoMrrJreKca coopylKeHufi AJrs yrpaBJreHrrfl oypHrrnrn



BMeruarenbcTBo B BbIcoKoKI4HeTI4rrHbIU IOTOK BbI3brBaeT 3aMeTHbIe nOBepxHocTHbIe
BO3MyIrIeHl4fl., BbIfIJIeCKUt, rrro rIpI/I CpaBHI4TeJrbHO M€UrbrX HarIoJIHeHH.flX IpHBOAI4T K
3aMeTHbIM nofperlrHocrtM B rr3Mepenvru uy6uH ra pacxoAoB BoAbr B KaHaJre.

CyrqecrByrcrqve BOAOp aollp eAeJrrrTeJrbHbre coopyxreHr4fl. rro3BoJr,f,roT Jrr4rrrb
qacrllquo o6ecleqlITr rpe6o BaHvrfl,, rrpeAbfl BJrreMbre K AaHHoro rurra ycrpofi crBaM,

Aenaror Bo3Mo)KHhrM yAoBJrerBoplrreJrbHoe SynxqzoHrapoB aHue ux B ycJroBlrf,x
BqAoAereHr4.s 6ypnoro rroroK a Ha KaH€ure.

flonoporHble coopy)K e:nnfl. Ha KaHaJrax c 6ypHrrvr rerreHr4eM Tarcr{e pa6oraror B

Hanp.slKeHHhIX ycnoBut.sx. VcrapeBrrrue KoHcrpyKrluz rroBoporHbrx coopylK euuit na
KaHaJrax-6rtcrporoKax He rro3BoJr.rrror ras6exarr rroflBJre:uur Kocoro rrpbrxKa u
BbIrrJIecKoB 3a rloBoporoM, c:au>Kafl, HaAelrHocrb pa6oru orBoAsrrlefi qacrr{ KaHaJra
Ia opocktreJrbHoit cucreMbr B rlenoM.

VxasauHoe o6ocuoBblBaer aKTyaJrbHocrb npo6"rreMbr coBepueHcrBoBaHvrfl.
KoMrrJreKca coopy)Kesuit [nfl yrrpaBn elnufl. 6ypnuvrr{ rroroKaMrr Ha 6rrcrporerrHbrx
KaHaJIaX, KOTOpOe fIO3BOJII4T fIOBbICI4Tb HA.{E)KHOCTb VI KAIIECTBO

QynrcquoHt4p oB aHLrA op o cr4TeJrbHbrx cr4 creM B ropH o- np eAropuofi 3 oHe .

Jluqnoe yqacrlre corrcnareJrfl B rloJryqeH[rr pe3yJrbraroB, rr3Jror(eHHbrx B

Arlcceprallrr. ,{ncceprallLtoHHas, pa6ora BbrroJrHeHa aBTopoM Ha ocHoBe 20-
JIeTHUIX IlccneAosaHl,Ifi, rpoBeAeHHbrx Ha 6age ra$e4pu Bo4usrx pecypcoB u
LIH)KeHepHbIX ArrcIII4tIJrkrH Kuprrrgcro-Poccraficroro Cran.sHcKoro yHr4Bepcr.rrera
vrnr. B.H.ElrqzHa.

Ha ocHoBe anurvga JrnTeparypHbrx, [poeKTHbrx vr rrareHTHbrx AaHHbrx
aBTopoM c(popuyJll4poBaHa upo6reua, Uenu Lr 3a4aqr4 LrccJreA oriauni1 HaMeqeHbr
nyTrr vx peru eHkrfl_ Te op eTr4rre c Krr r{ SKcrreprrMeHT€urbHo .

Anropol,t ocyqecrBJleHbl TexHoJlorr4qecKoe o6ocsoBaHvre, TeopernqecKr4e
LlccneAoBaHufl- ar,aJrvrs ocHoBHofo o6reua gKcnepr4MeHTzlrrbHbrx AaHHbrx,
prcpa6orKa MeroAHK uHxeHepHoro pacrlera rroBoporHbrx cooppK enuit, a rarcKe

BoAoyrrera u BoAopaclpeAe rrenkrfl,, cQopnrynrzpoBaHbr ocHoBHbrecoop)DKellkrkr

BbIBO.IIbI.

Creneur AocroBepHocrlr pe3yJrbraroB rrpoBeAeHHbrx r.rccJreAosaunfi
o6ycnoBJleHhr rIpoBeAeHI{eM AeralrbHbrx gKcrrepr{MeHToB c rrpr.rMeHeHr4eM

coBpeMenuoft arrecrosaHHofi l43Mepl4remnofi a[[aparypbr, corrocraBJreHr'reM
pacrIeTHhIX AaHHbIX C OrrbrrHbrMr{ 14 pe3yJrbTuraMr4 Apyfr4x aBTopoB, a TaK x{e
npoBepr<ofi aAeKBarHocrrr [onyqeHHblx gKcrrepr4MeHT€urbHo MareMarr.rqecKr4x
rvro4elefi rro KpI4Tepvflvr MareMaua.recKofi craTr{crvrKr4; rroATBepx{AeHr4eM
npeAJIo)KeHHhrx rexHzqecKrrx peneHzfi rrareHTaMkr Poccuficrcofi (De4epar6kr vr

Kuprrrg cxofi P e cuy6JrraKt4.

llpu rroryqeHvrvr reoperl{rrecKr{x MareMarr4rrecKr4x ruoAelefi Ar4HaMr{Kr{
npoqeccoB B o6rexrax perynllpoBaHr{q ucrroJrb3oB€urlrcb KJraccuqecKr,re MeroAbr
MATCM ATI4IIE CKO f O AH&IIVT3A.

Hayuuan HoBI{3Ha AlacceprarJuu 3aKrroqaerc.f, B pazpa6orKe TexHoJrorlrr4 u
TexHI4rrecKI{x cpeAcrB floBopora, BoAorrera vr BoAopaclpeAerreHufl, Anfl KaHarroB-
6rrcrporoKoB opocllTeJlbHhrx cr4creM ropHo-npeAropnofi 3oHhr:



paclrlTpeHbl TexHI,IqecKI4e ycnoBl4f, kr rpe6on a:aufl. K cpeAcrBaM rroBopora,
BoAofrera vr BoAopaclpeAeIreHufl, Ha KaH€urax-6rrcrporoKax Anfl, opoclrreJrbHbrx
ckrcreM ropHo-rrpeAropuofi 3oHbr;

' pa3pa6otaua KJlaccusvxaqux qelefi v cpeAcrB rroBopoTa Ha opocrrrelrsofi
ckIcTeMe;

rIoJIrIeHbI MaTeMaTI4r{eCKI4e 3aBVICUMOCTT.{ Anfl fr4ApaBrlrqecKr4x xapaKTepr4cTr4K
. noBoporHbrx coopyx{enufi Ha KaH€rJrax c 6ypnrru reqeHzeM;

IIOJIyIeHbI MaTeMaTIArreCKI,Ie 3aBVI9I4.MOCTLT Anfl fr4ApaBluqecKr4x xapaKTepr4cTLrK
cTpyKTypbl fIoTOKa B 3OHe BIII4flIJlIfl BoAopaClpeAenr.rTeJrbHoro r4 BoAOMepHOfo
cooppreuuir1,
paspa6oraHbl vr 3arIareHToBaHbI HoBbIe ycoBeprrreHcrBoBaHHbre KoHcrpyKrlr,rr4
IIOBOpOTHbIX, BOAopacrpeAeJII4TeJIbHhIX vr BOAOMepHbrx coopylK enuft l.nfl
6rrcrp orerrHbrx KaHaJroB ;

Ha ocHoBe reoperI4rrecKl4x 14 sKcrIepIrMeHTaJIbHbrx r,rccJreAoBaHufi noeoporHblx,
BoAopaclpeIeJII,ITeJrbHbIX I4 BoAoMepHbIX coopyxeuzfi npeAno)KeHbr MeroAr,rKr,r
LIX rI{ApaBIZqecKOro pacrleTa;
pazpa6oraHbl peKoMen$ar\ukr rlo eu6opy rroBoporHbrx kr BoAoMepHbrx
coopY)Ke]i^uit, a TaKlKe KoHcrpyxqufi BoAopaclpeAeJrr{reJrbHbrx coopp1enufi.
Infl KaH€LIIOB c 6ypnsrvr rerreHlleM, Mero.qaM pacrrera, rrpoeKTvrpoB4g1vrg,
crp o rrre Jrb crB a 14 3 KC nny ar arlkrr4 rrp eAn oxe HHbrx c o opyx e Hzft .

[parcruqecKafl 3HarrrrMocrb pa6oru 3aKJrrcrraercfl B pazpa6orKe u
pacruuperrvru KoMrrJIeKcHbrx HafrHo o6ocHoBaHHbrx MeroAoB
o 6o cs o BaHr4fl. rloBop orHbIX, B oAoM epHbrx ur B oAop acrrp eAeJrr.rreJrbHbrx

pacrleTHofo
cooppreuuir

Anfl KaH€uroB ropHo-rrpeAropuofi 3oHbr.
I4cnolrcoBaHl4e pazpa6oraHHblx B Al4cceprarluu HafrHbrx peKoMentra\uit

IIO3BOJII{T IIOBbICI{Tb KaIIeCTBO npoeKTprpoBa]f,I/^fl, KOMrrJreKca rurApoTexHurrecKnx
coopy)Kenuit Ha KaHEUlax-6rrcrporoKax ga crrer cHrDKeHVf, Marepr4€uroeMKocrr4,
rIoBbIIueHuA HaAelKHocrrr rloBoporHbrx cooppKeuui1 coopyxrenuit BoAoyqera vr
BoAopacnpeAelreEr4s\ cIJu)KeIJufl. sKcnnyararlzoHHbrx 3arpar nonfrr4Tb 6onee
sKOHOMr4r{Hbre 14 rrpocrbre [poeKTHbre pelreHr4,fl .

Bne4peHne pazpa6oraHHbrx KoHcrpyrcqHfi roBoporHbrx cooppK euuir
fIo3BoJII4T pacukrpr4Tb SyuxquoHaJlbHhle Bo3Mox(Hocrr,r AaHHoro rr,Ira coopy)K e;gluit
IIo [polyclcHofi cuoco6Hocrl4, rlo o6lacru Lrx rrpkrMeH eHr4g, rroBbrcr4Tb Lrx
HaAe)KHocrb 3a crleT yMeHblrreHnfl, BbItrJrecKoB BoAbr rrpu rroBopore 6ypnoro [oroKa
I{ He Aorlyqe}J.ufl, noAMbIBOB A IIpOCaAKLT fpyHTa y cTeHoK KaHarra, rpr4BoA.rrqlrx K
pa3pyrreHrrro rroBoporHofo coopy)K elF,.r4fl..

llpzvreHeHl4e paspa6orannofi KoHcrpyKrlr4r4 BoAo.qeJrr{TeJrf, cnoco6cTByer
Bo3pacTaHl{ro crerleHrr ralrreHl{.a Kr,rHerr4.recrcofi gHepfr{r{ HecrarlgoHapHoro
BbICOKOCKOpOCTHO|O IIOTOKa B SJIeMeHTaX KOHCTpyKTILITI rA yMeHbrrreHrrr4 BbrxoAHbrx
cKopocreit', rrro IIpI'IBoALIT K yMeHbrxeHl.Iro pa3MbrBoB orBoAflrrlefo rpyHToBoro
KaHaJIa 14 klcKJlroqaer Heo6xoAl4Mocrb ero o6nuqoBKr,I e 6eroH, cHr,DK afl. cTovrMocrb
crpor4TenbcrBa coopylxenvrfl n 1,5 pa3a.

I4cnols3oBaHl{e pa3pa6oraHublx KoHcrpyKrlzfi no4oMepoB pac111upfler 3oHy
rlpl4MeHeH.vrfl, BoAoMepHbIX coopylreHuir Ha Menkroparr4BHbrx (cerenrrx 14



Me)I{xo3s[crBeHHbrx) KaHarrax-6ucrporoKax, rro3BoJurer nepeBo 4vrrb [oroK Lrz

6ypnoro cocrotnufl, B LI3MepureJrbHoM fracrKe B cuorofiHoe cocrorHr4e 6eg
ycrpoficrBa cleIIkIaJrbHbIX racl4TeJrefi eHepruvr rroroKa, coKparqaroqr4x crolrMocrb
coopyx{eHr4fl., cIJId}Kafl. nofpeuHocTb pr3MepeEr4fl. pacxoAa BoAbr B kr3MepkrrenbHoM
cTBOpe IIyTeM rIoBhIIIIeIJus. TOTIHO0TLI I43MepeHvlfl, ypOBHfl BoAbI vI IIOBbIIIIeHkIfl.
sKorrIyararlut o nIIoff HaAe)KHo crlr.

r. I{enHocrb HayqHblx pa6or corrcnareJrfl, rroJrHora r{3Jro}KeHr.rq
MareprlaJroB AHcceprallnn. Pesymrarbr Ar,rccepTarJkru AocTaroqHo rroJrHo
orpalreHbl B uy6nzxarJtrflx aBTopa. llo reMe Ar4cceprar\nvr ony6lnKoBaHo 49
HayrHbIX pa6or, ur3 Hr.rx 2 MoHorp aSnu B coaBTopcrBe, nonyrreHo 2 rrareHTa
Poccuficxofi (De4eparJm, 4 rrareHra Kuprrrscrofi Pecny6 rvKtr Ha r43o6pereune.
Pegyrtrrarbr AI4CCepTaUr4OHHhrx I,ICCJIE,IIOBAHVIId onyoJrr4KoBaHbr
cneqzankI3l4poBaHHblx vrc1lrnvrxx Krrprbr3craHa, KasaxcraHa v Poc cvn BxoA,f,rrlux
s PtrililI z CKOITyC. Pesymrarbl kIccJIeAoria:nuir BoruJrLr B rrpoeKrbr K BHeApeHr{ro
irpe4no)KeHHblx HoBbIX rloBoporHbrx coopylKeuui1 BoAoAeJrr4TeJreft u vogoMepoB B

KaHaIIe Xerzren cl{creMbl peKlr Irlccrrx-Ara B rlyficrofi o6tactu, KaHaJre-
6rrcrporoKe Cyycauupcxurfi MocroBcKoro pafioHa 9yficxoft o6tacrrL BHeApeHbr
B npoz:BoAcrBo Ya Vlccstx-ArnHcKoM noAnr,rrbrBaroqeM KaHaJre AIrfl opolreHr{rr
3 eMeJIb AB lI << Snrzu- Cyp I4c cux-Arus cKoro p aftona rlyfi cxo fi o6 tacrtt.

CnequaJrbHocrb, Koropofi coorBercrByer Arrcceprarluq

Cogepx a:nLre AuI ccepra\r4u I,I aBTope$epara coorBeTcrByer crrerlkraJrbHocrrr
05 .23 .07 - fra4porexHr{qecKoe crpor4reJrbcrBo.

fucceprallrroHHafl. pa6ora <<ConeprreHcrBoBaHr,re KoMnJreKca coopyx( euuit
I.nfl ynpaBneHvrfl, 6ypusrvru rroroKaMr4 Ha KaHuurax ropHo-rrpeAropnofi 3oHbD)
yAoBnerBopqer rpe6on aHvrflM, rrpeAbtrBJrfleMbrM HAK KP K AoKTopcKr4M
AI4ccepraIII{.flM B coorBercrBr{r4 c <lloroxeHr4eM> o nop{AKe npr4cyxr Aoetrfl
yteHofi creleHl,I .qoKTopa rexHr4rrecKrzx HayK rro clerlu€ubHocrr4 05.23.07
f z4porexHr,rqecKo e crp or4TeJrbcrBo

flp egceAarenb sace [antrfl,,
san.rca$e4pofi BoAHrrx pecypcoB
r,r r{H}KeHepHhrx Ar{crlr4rrJrr{H KPCy
K.T.H., AOIIeHT

Cerpempb, K.f.H., AorIeHT H.B. Epuona


