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I Beffureir6aen M.VL r.o.AeKaHa lpar<ynrrera
Apxrrexrypw, pusairHa H crpouTeJrbcrBa KpCy

K. apx. 05.23.20

2. OcMonos bl.[x., npo(feccop, san.rafre4poft
3nexrpz(purauprr{ vt aBToMarra3arluu cenbcKoro
xos.f,ficrna Krrprtrscxoro HarlrdoHaJrbHoro
arpapHofo yHraBepcr4TeTa

A.T.H. 05.20.01

3. Celrenon B.C., npoSeccop ra$egpsr
Crporarenrcrsa KPCY

A.T.H. 05.23.01

4. Earraee M.P. 3ae.xa$egpoft (f"AporexHr.rqecKr.re

coopyxeHr{{ v lrHxeHepHbre KoHCTpyKrIr.rH>

HaquoHanbHoro rrocne.qoBareJrbcKofo
yur.rBep cr{r em TLIVII4M CX (o unafi n)

A.T.H. 0s.23.07

5. 3prarrrer P.P.llpo(feccop ra(fe4psr "Hacocsrre
cTaHrlr4r.r I,I rurApognexrpocrauqrara" (faxynrrera
fvAporexru{qecKoro crpor4TenbcrBa
HaquonalbHoro [ccneAoBareJrbcKoro
yH r4B ep cr{r en T I4LII4MCX (o Hnaff u)

A.T.H. 0s.09.06

6. JlorHnon 1.I4., Pyroeo4rlrelr orAena
fuAporexur{rrecKr4x Coopyxenuft llpoerrnoro
r,rHcrr4ryra AK-BAIIIAT

A.T.H. 05.23.07

7. I,Ica6eKos T.A.,u. o. npo $ eccopa xa@ e4pu B pul,Ij
KPCY

A.T.H. 05.23.07
2s.00.27

8. 3enuna E.B. ,qorleur lca(fe4pn BPra?In KpCt 4.3.H. 08.00.12



9. lfia6uxoea f.A., sarra. AeKaHa (paxynrrera Apxrrexrypbr,
Auzafiua rr crpolrrenbcrBa, KPCy

K.T.H. 05.20.01

10 (Dponoea f.ll., 3aB. rca$e4pofi Bo4nlrx pecypcoB u
LIHXeHepHbrx Ar.rcrlt4rrnlrH KPCy

K.T.H. 06.01.02

11 Marra6eros 3.M., 3aB. rca(pe4poft Jaqramr -qpessrFrafi Hbrx cr4ryaqusx KPCY
K.T.H. 05.23.07

t2 Acrapzuruee 8.O., 3aB. ra(fe4pofi MenHopaquu vl
yrrpaBnenr{r BoAHbrMr.r pecypcaMr{ Krrprrrscroro
HarluoHanbHoro afpapHoro yHr4Bepcr{TeTa

K.T.H. 06.01.02

IJ Easruea A.X., san. xa$e4poft CrpoHreJrbHat
MexaHnKa u fr4ApoTexHr.rqecKoe cTpor,rTenbcTBo
Krrprrrscxoro rocyAapcrBeHHoro TexHr.rqecKoro
yHr4BepcraTera r{M. 14. Passaxoea

K.T,H. 05.02.18

T4 CyftyHr6exoaa VI.A., AorIeHr ra(fe4prr Crpourenrnar
MexaHr{Ka r{nrApoTexHr4qecKoe cTpor4TenbcTBo
Krrprrr:crcoro rocy.qapcrBeHHoro Texur{qecKofo
ynrEnepcrarera nu. l{. Passarona

K.T.H. 0s.23.17

15 Epruosa H.B.,IoqeHr ra$e4psr BPu?IA KpCy K.r.H. 25.00.27
t6 Cynrananuesa T.C., Aoqenr xaSe4prr BpvrI,I[ KPCV K.T.H. 06.01.02
I7 -flron:rqna H.B. aoqenr ratfe4pu Bpra?I,I KpCy K.C-X.H. 06.03.01
t8 Torapcras T.B. goqenr xafie4pn BPnWI,KPCV K.T.H. 0s.23.01
L9 Mareueq 8.B., ugxenep orAena IITO, OoOO (AHKA) K.T.H. 05.23.07
20 BoroxaHosa 8.A., n.o.AorleHTa xa$. f"tporexHr{qecKoro

crpor{Tenb crea Kuprbr3cKoro HarlrroHaJrbHoro alpapHoro
yHr4gepcr.rreTa

K.T.H. 25.00.20

21 Kafirrnoea H.y., cr. rrpeloAaBareJrb ra$. Crporrelrs"a,
MeXaHI4Ka Hn4ApOTeXHI,IqeCKOe CTpOr.rTenbCTBO
Krrprrracxoro rocyAapcrBeHHofo rexHvarecKoro
yHrrBepcr4Tera r{M. Z. PassaKosa

IIOBECTKA,[H.fl:

PaccuorpeHl4e AHccepraIII{oHHoft pa6orbr Ha colrcKaHue yqeHofi creneHr4
AoKropa rexHZrIecKI{x HayK A4xnrynoBofi fynrvrupu CarrruanureBHbr Ha reMy:
<<ConepIIIeHcrBoBaHrIe KoMrlJreKca coopylr(eHrlfi AJrfl yrrpaBJreHrrfl 6ypnuvru
rloroKaMJd Ha KaHaJrax ropHo-rlpeAropHofi 3oHbr>> rro cneqqaJrbHocrr4 05.23.07 -fIaAporexHl4rlecKoe crpouTeJlbcrBo (renra Arzrcceprarlrar4 yrBepx{AeHa Ha 3ace*aHu.
Y'{eHoro coBera Krrprrrscxo-Poccllficroro Cras.{HcKoro yHr4Bepcr4rera 27.0L20I5r.,
nporoKon ),1b8)

Hayunnrfi rcoHcy.nbraHT: ArauanoBa o. B.,upo$eccop Ka$eApbr ((3Konon1g r4
TexHoc0epHat6$o[acHocrb)) CaparoncKoro rocyAapcrBeHHororexHr4qecKoro
yHrIBepcl{Tera I4MOHIzI farapzHa IO.A., AoKTop TexHr4rrecKr4x HayK [o
crell4aJlbHocrf,M 05.23.07 - <fiz4porexHl4qecKoe crpor{reJrbcrBo)) rd 06.01 .02 -
<<Meru op arJkrs., p e KyJrbrpr B arlkrfl Lr oxp aH a 3 e M e Jr b )> .



PeqenseHrrr: Farcuee M.P. sase4yroquft xa$egpofi <fu4porexHr4qecKr{e
coopylreHvrs. vr r,rHx{eHepHbre KoHcrpyKrIuD) HaquonarbHoro r4ccJreAoBareJrbcKofo

ynvrBepcLrrera <<TarrrKeHTcKlrfi. umcturyr rlHxeHepoB vrppvra\urr 14 Mexanu3a:glz'H
cenbcKofo xos.f,ftcrBa), A.T.H. rro cleqn€urbHocrrr 05.23.07- <<fu4porexHltqecKoe
cTpoHTenbcTBo).

Spraruee P.P. - npo$eccop rcaSe4pu "HacocHtrIe craHlluu Lr

f u4porexHLrqecKofo crpor4TeJrbcrBarLIAp o 3 n e KTp o cTaH IlPIvI" Qar<ymrera
HaquoHanbHoro r4ccneAoBareJrbcKoro yHI4BepcI4Tera <<Tarurenrcrufi uHcrtrryr
r4HlKeHepoB uppvrarJurv v MexaHr43arlr{H ceJrbcKoro xosxftcrna>>, A.T.H. rro
cneqlr€rJrbHocrrr 05.09.06- <fz4porexHrlqecKoe r{ MeJr[oparrrBHoe crporrrenbcrBo)).
CJIVIIIAJIII:
(Dpo.rrony I.fI., san.rca$eapofi BoAHsrx pecypcoB rr rrH]r(eHepHbrx Atrcqu[Jrr{H
KPCY: Veaxael4lre rorrern! Cero4Hx Mbr BbrHoclrM Ha o6cyx4eHue
ArIccepraIILIoHHyro pa6ory AoIIeHra naurefi raQe4prr A4Nurynonofi fylruupu
CarrrnarzeBnbl Ha coucKanvre yuenofi crerreHlr AoKTopa rexHl{qecKr{x HayK Ha

TeMy: <<ConepmeHcrBoBaHl{e KoMrrJreKca coopyxennfi AJrfl yrtpaBreHuq
6ypnrrrvrn rloroKaMrl Ha KaHaJrax ropHo-trpegropnofi 3oHbr>> rro cner{HaJrbuocrr4
0 5 .23 .07 - f ra4porexHr4qecKo e crp or4reJrbcrBo.

A4Nuryrona f.C. pa6oraer Ha raQe4pe BPuI4[ c 2008 roAa, 3aKoHrrr{Jra oqHyio
AoKropaHrypy KPCy s 20t7 rogy, HafrHbrM KoHcynbraHroM .rrBJrrercs npoSeccop
rca$e,qprr <<3rororzs kr rexHoc$epHaf, 6esouacHocrb>) CaparoncKoro
rocyAapcrBeHHoro rexHnrrecKoro yHr4Bepcr4Tera prMeHrr f arapwua IO.A.
AraManoea O.B. Bce seo6xoAlaMbre .qoKyMeHTbr p.nfr rrpoBeAeHrlt
rIpeABapI{TeJIbHoro o6cyNgeuus, avccepralllala uMerorc.rr. Cnoeo [peAocraBJr.rrerc-rr

col4cKaremo AAxrrryrorofi f.C. lns AoKnaAa Ar,rcceprarluoHnofi pa6orrr. (Bpevrr
25 nrnn.)
C"nyma.nu AoKJraA AorleHra ra$e4pu BPuI4[ KPCy, KaHA.rexH. HayK
A4Nurynonofi f.C. ugnoxunruefi ocHoBHoe coAep)KaHpre ,{uccepraquounofi
paOorrr Ha reMy: <ConepueHcrBoBaHlle KoMrJreKca coopyNeuufi AJr.tr ylpaBJreHr4rr
6ypnunru [oroKaMr{ Ha KaHaJrax ropHo-[peAropHofi soHrr)>, [peAcrasneHuofi Ha

coI4cKaHI4e yrenofi crerleHl4 AoKTopa rexHlaqecKr,rx HayK (aornaa conpoBox{p;ancfl.

.qeMo Hcrp aryuefi. cnafi 4on)

[orc.rra4. ConpevreHHoe pa3Br{Tr4e pacrenr.reBoAcrBa B Krrprrrscxofi
Pecny6maKe Hepa3pblBHo cB{3aHo c ocBoeHlteM 3eMeJrb B ropHo-rrpeAropHofi aoue,
rAe I4Meer Mecro cJro)r(Hocm penreQa,3na'+trteJrbHbre yKnoHbr ronorpa$u.recKofi
rloBepxHoctx, 6offiIuoe KoJII4qecTBo MaJrbrx r{ cpeAH}Ix fopHbrx pex. 3ro ,4eJraeT
Heo6xo4IaMbIM crpor4TenbcrBo opocr4TenbHbrx ctrcreM, BKnroqaroqux KaH€uIbr-

6ucrpororu c 6ypHbIM I{ cnepx6ypnbrM pexr{MaMr4 rer{eHr4{ BoAbr B Hr,rx. Eypnrre
rIoToKH OCJIOX{H'rOT rrpoqecobr yrrpaBneHuf, BoAopacilpe,{eneHr{eM Ha TaKr4x

KaHaJIaX, 3aTpyAH.{rcT OCHaIrIeHne BOAOMepHbTX Vr BOAOpaC[peAeJrr4TeJrbHbrx

coopy)KeHuft cp e4crBaMr.r aBToMarLrc a\uu rexHoJrornqe cKnx np oqe c coB.
B Hacrotlqee BpeMt Her KoMrrJreKcHoro peureunr upo6rerra

BoAopacnpeAeJreHur, noBopora n BoAoyqera Anfl yclouufi Krrpruscxofi



0,001. Bxffo.reHr4e B cocraB
vrvr Ltacru r4x Heo6xo.4urrao

KoMrrJreKca rprApoy3na nepeqrdcJreHHbrx coopp{c enuir
ycTaHaBJrLrBaTb B COOTBeTCTBLIV C KOHKpeTHbTMI4

Pecny6nuKl4, rre KaHaIIbI BhlrroJrHeHbr B 6eroHHofi o6mzqosKe u c yKJroHaMu 6onee

ycnoBll.aMr4 vr ll.a3rraqenl,IeM KaxAoro coopyxeHr4r. Tarnu o6pasou, npo6leua
coBepIxeHcrBoBaHLI.s cnoco6on v rexHLIrlecKr4x cpe.{crB BoAopaclpeAeJreHr.r{,
BoAo) rera I{ rloBopora 6ypHoro rrorora n 6rrcrporeqHhrx KaH€urax, ornuqaroqtrecfl
qpe3BbltlafiHo 6onuII{M $yurcquoH€ulbHbrM r,r KoHcrpyKTr4BHbrM MHofoo6pa:ueu,
.[BJIreTCf aKTyaJIbHOtI, A ee pelueHue [MeeT
KOTOpOe IO3BOJIT{T troBbrcr4Tb HaAex{HocTb Lr

opocraTeJrbnbrx clrcreM B ropHo-[peAropHofi soHe.

Haln{Ho-np[KJIa.4HOe 3HaqeHI4e,
KarrecrBo SyHrcquoHrirpoBaHr{s

I-{eluo HccJleroBauuir. flBJlaerct ynyqrxeHr4e u ylpoqeHue reopvru
I'I MeroAoB YPIcreHHoro o6ocuonaHl{t npoeKTrrpoBaHr4r KoMrrJreKca coopyxeuufi,
rIpeAHa3HarIeHHbIX trnfl ynpaBneHu{ 6ypHocrpeMaTeJrbHbrMrl rroroKaMr{ B

6ucrporeqHbrx KaHaJIax HppvrarJkroHHbrx c[creM e ropnofi v npeAropHofi soue,
IITO IO3BOTII4T CHI43HTb Marepl{aJrbHhre 3arparhr, yryqurnTb sKcnnyararllroHHbre
fIoKa3aTeJIpI, IIOBbICI{Tb VCTOLIqZBOCTb
pr H aA exHo crr Syurcf i,r o u vtp o B aHvrr. rr o B op orHbrx, BOAOMepHbrx
BOAOpaClp eAenuTeJrbHbrx coopyNeHvft opocllTeJrrnofi ckrcTeMbl rlenoM.DvAvyc[wuyvAvJrl,rrsJr-b.rrDl^, reuupJrKnflr4t4 yL upuul4IeJrbHo.kl oL4cTeMbI B IIeJIo
Hayruar HoBIa3Ha Al{cceprarluonHofi pa6orn H HoBLr3Ha rroKa3aHbr Ha cnafi1e 2,3.

llpaxruvecKa.fl 3Har{IaMocrb loflyr{eHHbrx pe3ynbraroB 3aKJrroqaerc-rr B
Bo3MolKHocrr{ o6ocuosaHHoro pacqera Lr npoeKTrrpoBaHr4{ rl4.{paBnr{qecKr.rx kr

KOHCTpyKTT4BHbTX napaMerpoB rroBopoTHhrx, BOAOMepHbrx kr

BoAopacllpe.qeJInreJIbHbIX coopyxeHzfi Ha Kaniulax-6rrcrporor<ax, llcrroJrb3yt
flonf{eHHble 3aBl{cI4Mocrr{ I,I MeroALrK}r, rrro AonoJIHr{TeJIbHo pactuuprer o6lac6
[pI4MeHeHxr ra cQepy zcrroJrrcoBaHr4r AaHHhrx coopyxeHafi.

flpune4eu KparKHe xapaKrepl{crrlKr{ opocr4renbHbrx cr4creM Kupruscxofi
Pecuv6maru.
ocHauIeHHocTr4

r4x oco6enHocru B ycnoBr{.{x ropHo-npe4ropHofi 3oHbr,
nx Bo.qoMepHbIMlI' BoAopacnpeAenI4TeJIbHhIMI4 14 noBopOTHhIMZ

coopy)KeHuflM.u I{ ycnoBl{x pa6oru nocJleAHr{x Ha KaH€urax pa3nr{rrHoro Ha3HaqeHHt
(Cnafi4u 4-10).

LTs o6qefi xnaccra$uKarJvrr fTC 1rrfl KaH€uroB ropHo-npe4ropnoft 3oHbr
cJleAyer orAenbHo BrIAeJII{Tr cJleAyroqr{e ocHoBnue @yHKrlr{oHanbHbre gJreMeHTbr,

IrpeAcraBJl.fircIlllle co6ofi cereBble coopy)r(eHlrfl Ha opoclrrenrHofi cr{creMe
KOHCTpyKTI{BHOe peIXeHI{e KOTOpbTX MO)KeT CyrqecrBeHHo orJrHqaTbcs, B
3aBHcrIMocrLI or rlpl4poAHbrx r{ BoAoxoggficrseHHbrx ycnoeufi o6rexra. LT xorr ,qJrf,
coopy)KeHufi oupe4eJleHHoro Ha3HaqeHlrr BbrrroJrHfleMar zirau SynKqr{.[ ocraercr
HeusNtenHofi, ca[r4 KoHcrpyKIII4I{, a rarcKe r,r3.{ep)KKlr Ha Lrx crpozrenbcrBo pI

3Kcnnyarar{r4ro, Moryr 6rrm pa3HbrMr4 (Clafia 11).
Hecuorpx Ha 6olruroe KoJIpIqecrBo cyulecrByroqr4x u upeAJro)KeHHbrx

cpeAcrB vr cnoco6oe aBToMaru3arlvwr, BoAopac[peAeJreHr4e B Krrpru:cnofi
Pecny6nuKe AoJIx{Huvr o6pa^aoM He orBerraer coBpeMeHHuu rpe6oBaHrdfM. r{ro6u
I{3MOHHTb 3To rIoJIoxeHI4e, neo6xo4IaMo BHeAp.f,Tb B npor43BoAcrBo TexHr{qecKr,r
coBeplxeHHble n SKOHOMI4qeCKr,r BbrfoAHbre cpeAcrBa aBToMarl4qecKofo
BoAop acnp eAeJreHlrrr (C mir.l, | 2) .



flpone4eHnufi aHaJrLr3 ycloaufi pa6oru noBoporHbrx coopyxeuufi Ha

,ua-nrHefiruero
3TO|O KJIaCCa C

xauarax-6brcrporoKax OOOCHOBbIBAET Heo0xonuMocTb
coBeprxeHcrBoBaHlrr KoHcrpyxqufr cyulecrByroqr4x coopyNeHr,tfi
yqeroM oco6ensocrefi ux SyHrqI4oHI4poBaHLrfl.u npeAnoxennofi xlaccuSHKarg4zr.

Ha ocHoBe cylqecrByrolqux xnaccn$urcaqufi o6reguHxrouryre ocHoBHbre
THtIbI rI4ApoMerpIrqecKEX coopyNeHnfi rro Br4AaM rz3MepseMbrx [apaMerpoB
(cxopocm, pacxoA u Ap.) npeAJroxeHa HoBa.fl xlaccn$uKarlpr.f, coopyNeuuft
BoAofrera (crair.g 13), rcoropafl. y..ru'rblBaer cyrqecrByroqve MeroAbr zsuepeHraft na
orKpbrrbrx KaHairax c yKnoHaMra AHa 6olrure KpHTLIqecKofo.

B ocHoBy [peAJlo]Keuuofi xnaccu$uKarlrdr{ nerJro SynxquoHaJrbHoe
Ha3HaqeHLIe coopyxeHIEfi Bo,{oyqera, a TarcKe cnoco6rr peaJrr43arlr4r4 prx

H€BHaqeHux. B [peAJloxenHofi r<naccr,r$zKarlz]r rr{ApoMerprcrecKue coopyxeHr,nr
noApa3AeJIeHbI Ha HecKOJIbKo rpyln B 3aBIzIcI,lMocTI,I OT IIpI4HIIula 4efiCrnux,
nexarrlero B ocHoBe QyHr<qzoHr4poBaHnr BoAoMepa.

llpu perueur.rn npo6leirru coBeprxeHcrBoBaHrrr BoAoyrrera, [oBopora
BoAHoro tloroKa I4 BoAopac[peAeneHufl Ha KaH€urax-6ucrporoKax BaxHoe Mecro
3aHI4Maer paccMorpeHl{e reoperr{qecKr4x ocHoB 6ypHrrx noroKoB Ha 6rrcrporeqHbrx
KaHaJIax. Harn.{ue fTC sa ranane-6brcrporoKe e 6omlrLrHcrBe cJr1n{aeB BHocrzr
I43MeHeHI{t B CTpyKTypy ocHoBHoro rroroKa u BJrkrs.eT Ha Kr4HeMaTVrKy xr4AKOCTr4 B

3oHe Brrkrfllrvrfl. yKa3aHHoro cooppKeHlrr. llosrouy AJrr paccMorpeHr{s [JranoBoro
paclpeAeJleHl{t cKopocrefi, u xuseMarLIKH [oroKa Hyx(Hbr perueHr4r He roJrbKo
nlocrcofi, Ho I4 npocrpaHcrBeuuofi 3aqa'v.kr Ha rrJraHe rroroKa (cnafi414-16).

llpone4eHnrrfi aHanvg Iro3BoJI.rIer Bbr-flBrlTb reoperuqecKr.re oco6eHnocru
I{creqeHrls qepe3 orBepcrlle (cror) B creHKe Hrru AHe KaHaJra. llpone4eHHax
rlocraHoBKa lI pelueHl{e o6parnofi 3a4a'+.r4 [o3BoJr.[er [p?r pelueHI4tr or,qeJrbHbrx
aIacrHbIX cJlyqaeB paccMorpeHnorZ BbIIrIe 3al.alsn ucTerreHlr{ naircu cHaq€ua
XapaKTepncTuKu Ter{eHI4t }KLIAKocTH npu 3a.qaHHoM (reu4y onpe.qeneHHbrx
KoHcrpyKTI,IBHbIX yclonufi nogonrruycra) rroreHrlLraJre cKopocrra e, a 3areM
onpe.qenflTb, KaKUM rpaHI4qHbIM ycJroBHf,M COOTBeTCTByeT paccMarprasaeNaHfi
cny.rafi (cnafi4 17-18).

llpu pe3KoM noBopore rloroKa B KaHaJre npor4cxo,{r4T r43MeHeHr4e
KI4HeMarI{KZ rloroKa 3a cqer o6reraHz.l creHKr4 B BHAe BorHyroro rynoro yrna. B
KaHaJIax co cnorofiHslla reqeHLIeM (Fr <l) yrJrbr noBopora BecbMa MaJrbr 14

noBopor rpaccbl KaHana BbIrIoJrHeH no paprycy. lloeroMy B TaKoM KaHaJre r4Meer
Mecro uepecrpofircu IroJI.[ ct<opocrefi vr KLrHeMarr.rKH noroKa. O4uocropoHHee
c)KarHe cuorcofinoro rloroKa [pl4BoArrr K He3Haqr4TerbHoMy yBeJrnqeHraro ruy6zurr
y BorHyroro orKoca KaHana Ha noBopore. O4naro ue6oJrbrrrr4e cKopocrr4 noToKa B
KaHaJIe He AolycKalor 3HarlurerbHofo yBerrrqeHux rty6uHbr, rrocKoJrbKy Jru:auu
roKa rnaBHo rrepepacnpeAerrrrorcf, rro utrpr{He KaHaJra (claft4 19-20).

Anx pa:pa6orrcu o6qefi Mero,qr{Kr4 rrpoBeAeH}rr rrccjreAoB aunit
BoAoAenHrelefi AJIx KaHaloB c 6ypHrrnr reqeHueM 6urua o6o6rqeHbr Meronbr H
cpeAcTBa I43MepeHLLfl IIapaMeTpoB BbIcoKOcKopocTHbrX
6rrcrporoKax rr aa:na r{x KJraccusur<aqrar (cmfig2l).

Vqzmreas, cueqr,rQr4qecKrze oco6eHHocrra 6ypHrrx
(6onrrune cKopocrr.r, HecrarluoHapnrrfi xapaKTep

IIOTOKOB HA KAHAJIAX-

u cnepx6ypHbrx rroroKoB
revenux) rpe6onaHrax,



npeAb{BnteMhle K l43MepeHuflM) TaKIIM KaK TOqHoCTb H3MepeHIIft, HaAexrHOCTb,

lpocrora gKcrlnyarar\vrvr, 6unu pacunpeHbr. B coorBercrBvrvr c pacurupeHHofi
naero4utcofi 6rrnu npoBeAeHbl HarypHbre r{ccJreAoBa;Hufl, BoAoAenr4relefi
rpauuefHoro rrr[a Ha KaHaJrax c 6ypHbrM TeqeHzerr,r (cnaftD,22).

HarypHue HccneAoBaHr{t nponycrHofi cnoco6uocrn u KuHeMarrrrrecrofi
crpyKTypbl r{oroKa npoBeAeHbr Ha BoAopaclpeAeJrr4TeJrbHhrx coopyxeHnqx tr4ccrrx-
Aruucxoro rIoAnHTbIBaroIrIro KaHaJra I,r cereBhrx KaHaJron Xeruren, ZnaHoscxufi.
flpone4ennue I4ccJleAoBankrfl, rro3BoJrLrJrH cAenarb BbIBoA o neo6xo.4raMocrrl
paspa6orKu ycoBepllreHcrBoeaHHofi KoHcrpyKrlr4r4 BoAoAenurenbHoro coopyxeHrarr
Anf, ycnonzfi 6ypuoro pexl{Ma reqeHvrs, He roJrbKo AJrr Marr.rcrp€urbHbrx, Ho rr
cereBblx BHyrpl{xossfcrsenHblx KaHaJroB, Koroprrfi ualqe Bcero rrMeer Mecro Ha
opocl4renbHblx cllcreMax npeArcpHoft ra ropnofi soH KrrpruscraHa (cnafi4 23-24).

!.ttx ynyqureHl4fl 3KcrIJIyaraIII{oHHbrx xapaKrepr4crLrK 6stn paspa6orana
ynflureHH€ul KoHcrpyKIIut BoAoAenureJrfl (BKCT) AJr{ Kanalron-6rrcrporoKoB co
cnepx6ypHhlM vr 6ypuuu rerreHLItMI4 (llareur KPJ\b1043, BoAoAelrlreJrb Ant
KaHa[oB co cnepx6ypHbrM re.{eHr4eN,r/

f . C.AlxbrrynoBa, rc.X. nefruereen).
H.lI.Jlanpoe,O.B. Arauauona,

Bo4ogenLITeJIb 6ru rHe4peH B rrporr3BoAcrBo Ha KaHaJre Irlccux-Au4HcKoM
[oArII{TbIBaIoqeM Ha BoAoBbrrrycKe B KaHaJr IrlnaHoscKufi e 2012 r., rAe ycleruHo
SyHrqrEoHrrpyer rro Hacro-flrlee BpeM{ (clafi4 25-26).

Crcopocru [oroKa B crBopax 9 u l0 KaHaJra I4sanoncxufi norasaJrvr Harurrue
xocofr BOJIHrI Bo3MyIrIeH[t 3a [oBoporoM KaH€ura, pac[pocrpanxrolqeficr Ha
paccro.fiHze 6onee 0,5 ru. .,ft.r lnrnkrAaIJLrLT groro flBnenLra Hy)KHa peKoHcrpyKrllrt
rloBoporHoro coopy)KeHI,It c I{crroJrb3oBaHr{eM 3JreMeHToB, o6ecne.ruBarorrlux
oTcyTcTBlIe rocoft BOJIHbI H cLIMMeTpLITIHoe B IrJIaHe TerIeHI,Ie BoAbr B KaH€uIe 3a
noBoporow (crrafi,a27).

llpoee4eHHrre HarypHble I4ccneAoBanufl. BoAopacnpeAenr{TeJrbHbrx
coopyNeHzfi AoKa3arII{ HeAocraroqHocrb r{crroJrb3oBa]HLrs. cyulecrByrotrlr4x
BoAoAennrenefi Ha orKpbIThIX rloroKax c 6onbruuvru wrcrraMlr @py4a H TaKlKe
tIo3BoJIHJIz coopvrynllpoBarb nyrrl coBeprueHcrBoBaHr{s BoAopaclpeAewrreJrbHbrx
coopylrceHuit Attx KaH€uroB c 6olrrunMrzr yKJroHaMr{.

Heo6xoAkIMocrb o6ecue.IeHu-fl HaAe)KHoro BoAopacnpeAeneHr4 fl, vr3 KaHa-sa-
6rrcrpororca c AByxcropoHHI4M KoMaHAoBaHpreM norpe6onala co3AaHrr.rr nosoft
KoHcrpyKII[I'I AByxcropoHHero BoAoAeJrr{TeJrfl c accr{Merpu.rHofi peurerrofi 4lx
KaH€uIoB c 6ypnurvr reqeHueM (llarenr KP Ha rrone3Hyro MoAeJrb i\b 190.
[npccropoHnlafi BoAoAenI,ITeJrb AJr.rr KaHarroe c 6ypHbrM reqeHuel lH. lI. Jlanpon,
T. A. I4ca6er<oe, f. C.A4Nuryloea, O. B. Aravranona) (clafia 28).
,{m npoBeAeHl4f, Mo.qenbHblx I{ccJreAosauuiT, oAHocropoHH?rx }r AByxcropoHHr{x
BoAoAenl{relefi 6ypurtx [oroKoB 6srra paspa6orana MeroAr{Ka npoBeAeHr{.rr
na6 op aropHbrx r{ c c Jr eA o B arruir, AJrr raKrrx rr4 ro B c o opyx e H ufi (cnafig 29) .

tr{ccnegonannfl rroKa3€LJII{, rrro 3aBl4crlMocrlr Q"* I Q,,,* = Q I Q^ HoBbIX

AByxcropoHHLIX BoAoAenvrerefi c accr4Merpu,lrrrofi. peurerxofi (nnurofi)
aHaJIorLIrIHbI uo4o6Hrru 3aBl{cr{MocrtrM paHee r{ccneAoBaHHbrx BoAoAenurelefi
Tvrua BAKET. Tarxe npocJlexuBalorc.fl rBHbre cra6urusupyroque csoficrea



AaHHbrx KoHcrpyKrllan npr4 Mrlrrhrx orKpbrrllrx 3arBopoB a/o,,,*<0r4 kr pacxoAax

QIQ^ * 10,46 .

BrrnolHeusl na6oparopHble lrccJreAoBanLrs. ruy6un rr cKopocrefi no4rr B 3oHe
BIruflHufl rIpeAiIo)KeHHbIx AByxcropoHHrzx Bo,qoAenl{relefi u Aalea MeroALrKa
pacqera .4ByxcropoHHero BoAoAenraTeJr.fl c accr{Merpu.rnofi peuemofi pr

accr{MerpH.rHofr peuerqarofi nlurofi (cnafia 30).
ilnlr xapaKTepvrcruKu pa6omr krppv:l":agoHHbrx 6ucrporerrHbrx

Kuprrrscxofi Pecuy6ruxn HaMH 6un upoaeAeH aHuru3 rr ocyqecrBneHbr
o6cle4onanr4s, opocurenbHbrx cr4creM rrperropb{ Kuprrrecra*a. B

KAHAJIOB

HarypHbre
KaqecTBe

oAHoro us o6lextos o6creAoBaHllrl 6rtr nu6paH KaH€ur-6rrcrporor <<Tarupa6ar-
[lrrprrrrsn>, pacroJlox{eHHufi B Ar-EarruHcKoM pafioHe HaprrHcr<ofi o6lacru.
O6cne.qoeaHr4e rloKa3€ulo. rrro Ha HeKOTOpOM yrracTKe rrepeA
BOAOpaClpeAenr{TeJrbHbrM coopy}KeHr4eM yMeHbrrraeTc.rr yKJroH, rrTo npr{BoAHT K
yMeHbIxeHkIIo cKopocrl4 TeqeHHt BoAbr, BcJreAcrBue qefo pe3Ko yBenr4qr4BaeTcfl.
rny6IaHa loroKa B KaHaJIe. Brrnrecxv BoAbr 3a 6opra KaHaJra, a raK)Ke
fLIApO.qlIHaMLIrIeCKHe - Harpy3Krr Ha CTeHKT{ Lr34a [OrBJIeHI4f, fl4ApaBJrr{qecKl4x
rIpbIlKKoB u rleperroJlHeHu.fl KaHaJra [pr,rBeJrr{ K pa3pyrueHlrro xaHana-6hrcrporoKa
(cnafi4 31-32).

Ats pacruupeHl4f, SyurcqnoH€urbHbrx Bo3Mo)KHocrefi orMeqeHHbrx
rIoBoporHbIX coopyxeHI,tfr Iro npolyct<Hofi cuoco6nocrr,r, o6lacrvr rrpr{MeHeHlr.fl,
IIOBbIIITeHI4' HaAex(Hocrl{ 3a crrer yMeHbIrreHHt BbrrrJIecKoB BoAbI npr4 noBopore
6ypnoro rloroKa rlpeAnaraerct erqe 2 nonoporHbrx coopyx{eHurfl rnfl KaH€uroB c
6ypnnvr pexlrMoM reqeHra.rr (IICET-1 ,2) (ctnfia33-34).

OcHosuHMI{ nperMyIrIecrBaMI,I panpa6orasHsrx noBoporHbrx coopyNeHufi
IICET-I a |ICBT-2 snrxrorcx: MeHbIrIa.rI ArrLr:na fracrKa rroBopora r{ rroBopor
rloroKa 6es o6pasoBaHtrs. KocbIX BoJrH rrplr [po[ycKe Bcex pacqernbrx pacxoAoB.
3ro no4TBeplrAaror AaHHbIe 3Kcnepr4MeHToB, o6pa6oraHHbre B BuAe rpa$uxon
orHocnreJrbHbrx BeJrr4trlrH, npeAcraBJreHbr na clafi4e 35.

Tarxe 6sttu LI3f{eHbI upo6reuu BoAof{era Ha opocr{TeJrbHbrx crrcreMax
ropHo-[pe4ropuoft 3oHbI. BrrnolneHbl HarypHbre r4ccJreAoBaHrrf, cyrqecrByroqr4x
coopyNeHufi BoAoyqera Ha KaHaJIax c 6ypnrrla rerreHlreM, B coorBercrBr{H c
paspa6oranHofi uporparrauofi Lr uero.qurcofi HarypHbrx r{ccJreAoBanufi. [auHue
I4ccneAoBauuit IIOK€I3ELJII{, qro cyuiecrnyrculr4e rr.rApolocrbr Ha KaH€urax ci>i* c
coeAl{HHTelrHofi rpy6xofi H IrIeJIbIo ne o6ecuequBarcT HopMarr{BHofi ro.rHocrr4
I{3MepeHI4t pacxoAa Bo.{bI u3ra roro, .rro rny6r{Ha BoAbI B KonoAII€ h2 MeHbrxO
uyburuu BoAbr B KaH€ure h1. (cnafig 36-37).

Vcrpauxx HeAocrarKr{ paHee paspa6oraHHoro BOAOMepHOTO
coopyxeHkrn, AIrs.6ucrporeqHbrx KaHarroB (BCKCT) (llar. 1338 KP, Bo4oMepHoe
coopyxeHl{e Anfl KaH€IJIoB co cnepx6ypHbrM TerreHr,reM, H.n. Jlanpon, O.B.
ArauaHoea, K.K. Befiruexeen, f.C. A4Nrrrynona), ilpeAJroxeHa HoBat
KoHcrpyKIII{t BoAoMepHoro coopyxeHufl p^ns KaHaJroB c 6ypHrrrra reqeHneM (llar.
1980 KP, Bo4onrepHoe coopyxeHue Anfl KaHuuroB c 6ypnuu reqeHr4eM, f.C.
A4Nurylona, O.B. Aranaanona), (clafiA 3S).



Tarxe npeAJlox(eHa KoHcrpyKIIur coopy)KeHvrfl. Arrfl, BoAofrera (flarenr P@
Ha rlone3Hylo MoAem JVs 170278. CoopyNeHLIe An.r Bo.{oyqera Ha KaH€urax c
6ypnuwr rerIeHLIeM, O.B. Arauauora; f .C. A4Nurynoea), Koropar [o3BoJrf,er
rIepeBoAI{Tb noroK zs 6ypuoro cocrotntrfl. B r{3Mepr4TeJrbHoM JrorKe 1 s cnorofiHoe
cocrotHlle B u3Mepurenrsofi eMKocrkI 2 6es ycrpoficrBa clequarrbHbrx raczrelefi
oHeprr{Lr 6ypnoro noroKa (cmir.g 39).

fra4panlnqecKllMl,I l4ccneAoBannflMtr ycraHoBneHhr 3aKoHoMepHocrr,r Me)KAy
HanoJIHeHLIeM B yCTIOKOHTeJTbHOM KOIOATIe 14 paCXOAOM BOAbr B TpaH3LrrHOM JrOTKe,
BbI.aBJIeHhI BoAoMepHbIe xapaKTepvrcrrrKu KoncrpyKrlr4r{ BoAoMepa. llocrpoeua
TapI4poBorIHa{ KpI4Bat, KOTOpat MOX(eT I4CrrOJIb3OBaTbCtr npu ycTaHoBKe AaHHOTO
BoAo,4enureJlt Ha KaH€ulax-6ucrporoKax c pa3nr{qHbrMr4 ra6aprarHbrMr4 pa3MepaMr4.
llpone4enHble LIccJIeAoBaHI{f, rroATBepAr4Jrr{ BoAoMepHhre ceoficrsa rpeAJroxeHHhrx
KoHcrpyK4uit npu 6ypuou pexraMe reqeHu{ (cmfi,a 40-4I).

Pesylrrarbl BHeApeHufl pa3pa6oror 14 uccrre1orianufr B [por43BoAcrBeHHbrx
ycnoBl{.{x, cocraBJIeHHbIe peKOMeHAArJkrr4 rro frrApaBJrr.rqecKoMy pacqery,
rIpoeKTIlpoBaHuIo I{ oKcrlnyararJLru o6rexros BoAofrera, BoAopaclpeAenenr4fl 14

rloBopora BoAHoro noroKa Ha KaHaJIax c 6ypnbrM TeqeHrreM rroK€r3aHbr B cnafile 42-
43. IlpeaJlafaeMble KoHcrpyKIIIaIr coopyNeuufi rplrMeHeHbr Ha o6rerrax gyficr<ofi

Hapuucrcofi o6lacrefi Krrprrrscrcofi Pecny6nzrcu. O6qufi roAosofi
r. (crafis44).oKoHoMzqecxzfi e@Qexr cocraBlrJr 4,1 umr. coMoB B rleHax Z0Zl

paooTe paccMoTpeHbr Tpu pa3nr4qHbrx IIo

flossonrre 3arrr,rraru Buuo4u no AracceprarlnoHHoft pa6ore (cmfia45).

llocle 3aBeprueHllt AoKna.qa coprcKaremo 6rrru 3aAaHbr cneAyroqze Bonpocbr:

Torcapcrcaq T.B. Cronrxo nareHToB Ha uso6pereHr4e rlo;ryqenbr 3a BpeMf, pa6omr
HaA AoKropcxofi Arzcceprarl ueit?

Oreer: B Arlccepraquonnofi
HarIpaBneHLIIo u H€BHaqeHI{ro coopyxenr,rfr: BoAopacnpeAenr{TeJrbHbre, [oBoporHbre
11 BoAoMepHbIe coopyxeHus. B KalKAoM HarrpaBneHHH rronyqeHbr no ABa rrareHTa,
?IToro 6 uarenros. W uux 4 uareHra Krrprurgcxofi Pecrry6nuKvr u 2 naresra
P occufi crofi @ e4ep arJkrr4.

Mavr6eron 3.M.Cr<oJIbKo HafrHblx,crareft ony6ruarcoBaHo rro reMe gnccep.taryuu?

Oreer: 49 crarcfi, BXoA.auIIEx n HayrrHyro oJreKrpoHnyro 6ra6ru{oreKy <Elibrary.ru>.

Marrl6eros 3.M. B .qoKna.qe BbI orrr{caJrr4 HarypHbre r4ccJreAoBaHus. KaHaJroB-
6lrcrporoxon roJIbKo 9yftcxofi vr Haprrncrofi o6lacrefi, IOxnrre perr4oHbr,
Hanpr4Mep, Ourcxyro o6nacrr He paccM anpunattu?

Orser: Ha rore HeMHoro 6ucrporeqHbrx KaHuuroB, vr rrpu aHzlJrr{3e coopyxenzfi ruu
orII4paJII4cb Ha l{ccneAoBaHus, 4.r.nBefiureKeeBa K.K., roroprrft BbrnoJrHr4Jr
I4ccJIeAoBaHvrs. BoAoMepHbrx 14 BoAopacnpeAeJrureJrbHbrx coopyxeHuit s KaHaJre
Bepxuufi Arc-Kyn Torys-TopoycKoro pafioHa Xanar-A6a.{cr<ofi oltac.ruu Ha
KaHaJIax n EypraHALIHcKoM MaccHBe KagavrxaficKoro pafiona Earr<enclcofi o6lacru.



Ma rvr6 ero n 3.M. llo.revry rrprl coBeplrreHcrBo Ba:ntrtr BoAoMepHbrx KoHcrpyr<quft nrr
orxoAr{Te or rrleneBbrx BoAoMepHhrx coopyxeuufi?

Orser: Tax r<ar B IueneBbIX KoHcrpyKrlrrrx 6ucrpore.rHHfi rroroK 3axBarbrBaer
BCIO MaCCy BOAbI BAOnb IrIenU U ypOBeHb BOAbr B BOAOMepHbTM.KOIOATIe He BCefAa
coorBercrByer 4efi creurenbHoMy.

OcvroHos bI.A?K. A s CKOITVCe crarbr ecrr?
Orser: ,{a, o4na crarb .r4Meercr, BxoAsrqux n CKOITVC.

Cy.nranaJrneBa T.C. Kax ouopolKHf,ercf, KoJroAerd B BoAoMepHoM coopyx{eHr{2,
roropufi Bu paspa5oratu I4 KaKI{e [peLrMyrrlecrBa oHo r4Meer rro cpaBHeHlrro c
Apyf I,rMra BoAoMepHbrMr{ c o opyxeH usxtu?

Orser: Ha pucyurce BH,qHo, rrro or KonoAr{a rpeAycMorpeH rpy6onpono4, c
rIoMoIrIbIo KoToporo B KoHI{e BefeTarIVoHHOfO [epr{oAa MoxtHo orropo)KHlrTb
KonoAeII. 3ro KaK put3 BxoALIT B HoBr{3rry AaHHoro coopyx(eHr4.rr. Ha cero4Hx
paspa6oraHu MHoro rrIrIoB BoAoMepHbrx coopyNeHrafi. Haruu KoHcrpyKrlr4r4
BoAoMepHbIX coopyxieHuft orruqarorc.s 6oree sHcoKofi ToqHocrbro, Korophre
ocyqecrBJr.rrerc.fi farueHl4eM Kr4Her]lqecrofi SHepfull B AoHHoM KOnOArIe.

Cy"rrranaJrueBa T.C. Ecrs nlr MeponpuflTkrs. no 6opr6e c Sznrrpaguefi..

Orner: Mrr paccMarpklBaeM ranaru-6brcrporoKr{, Koropbre BbrrroJrHeHbr B

6eroHnofi oAexAe u Snnrrpaqvrfl 34ecb orcyrcrByer. 14 cooppKeHufl Ha orlrx
KaHaJrax, B ToM qllcre vr HarJJu pa:pa6oraHHbre BbrlorH.rrrorcr us 6eroHa. lloerouy
6opr6a c SramrpaqHefi BbIrIoJIH.lerc.r. Kpovre rofo, B nocre4Heft rJraBe

AlzccepraIJkru paccMorpeHbr peKoMeHAarJvru rro 3KcrrJryarar\lru coopyxenufi, rAe
oxBarbrBaerc.rr Meporrpu'xTvrfl. no 6opr6e c Qamrpaqneft.

Cy.rrranaJrrleBa T.C. Brr e AoKJraAe cK€BaJrr4, rrro paccMutpnBurvr coopyxeHlrr [o
TpeM HarIpaBneHI4fM. VIx rugpaBrl4qecKue xapaKTepr4crr4Ktr oTrr4qarorcr Apyr or
Apyra. 14 4nx KaK[x yKJroHoB oHLr rrpeAH€BHarreHbr.

Orser: ouu orJrrlqarorc.rr ro KoHcrpyKrrrrr4, rro Ha3HaqeHrlrc Apyr or Apyra,
IroSToMy ftlApaBnl{qecKl4e xapaKTepzrcrvrKr4 Toxte orruqarcTcfl, Ho 6olrrruuncreo
paspa6oraHublx, HaMIlt coopyxeHufi npegna3Har{eHbr AJrr cereBbx coopyNeHr,rfi.
Mrr paccMarpLIBEUIu coopyx(enkrfl. Anf, KaHaJroe-6ucrporoKoB, rrooroMy yKJroHhr
npeAJrafaroTcs Bbrrrre KpurTuqecKr4x.

Cy.rrraHaJrlleBa T.C. Pa.:, Bu paccMarpr,rBaere KaHEUrbr - 6rrcrporoKr{, To cKopocrr4
B Hzx 6oluuue H I{3MepI4Tb cKopocrb orreHb upo6neuaurqHo. Kar< usNaep.rrnr{

cKopocTu B KaHaJrax, B HaTypHbrx ycnoBusx?

Orner: [a, ustrlepl4Tb cKopocrb B KaHairax-6ucrporoKax c noMorr{bro BepryrueK
HeBo3Mo)KHo, rlogroMy l4clonb3oBaJllr rrorlJlaBKosrrft NaeroA I,I3MepeHI4f,.

JlornHon I.I4.: Kaxnu nyHKTaM naclopra cnequ€urbuocrn coorBercrByror
p e3ynbrarrr B aruux LrccJre.qoB auufi?



Orner: O6ocuoealue parll4oH€rJrbHbrx roncrpyrqufi KaH€LnoB pa3rzqHoro
Ha3HaqeHut, vrx oAe)KA H o6ruqosoK; paspa6oma MeroAoB nporHo3a norepb
TpaHcrloptzpyeuofi rlo KaH€uIaM BoAhr, a rarcKe paspa6orxa ueponpu.arnfi,
HarIpaBneHHbIX Ha 6opr6y c 3TLIMH noreprMr.r; HafrHoe o6ocnosaHze HoBbrx
KoHcrpyKquft peryJrLIpyIoIrIHX, corptraroull4x r4 BoAolpoBoAsrr{Ex coopyxeH uir rra
KaH€urax; paspa6oma HoBbrx MeroAoB rrpor{3BoAcrBa pa6or ro Bo3BeAeH[ro
KaHaJroB Lr coopy)Kenufi. Ha Hux.
3euuHaE.B. Karoea DKoHoMlrqecKa.f, e$SercrunHocrb Karrr,rraJrbHbrx BJrox{eHniT..

Orner: 3roHouu.recKufi sQSercr roJIbKo or BHeApeHHbrx B npoeKT roHcrpyrqufi
cocraBr-s et 4,1 MJrH. coMoB.
Ocpronoe bl.Axc. llo o6teMy Anccepra:g;zrvr orpaHraqeHr4.fl ecrb? Tax xar o6revr
salxeft Ancceprarlkrlr B AaHHoM cryqae AoBonbHo colu4nrrfi.
Oreer: 'ftl 4or<ropctcofi Allcceprauuu 250 crpaHr4rl Aonx{Ho 6um, uo o6reu
HaIrII4x I4ccneAoBanufi, 6ur orreHb 6olrruofi. 3ro HarypHbre raccne4oBalvrs.
cytrlecrBylorlux coopyxeHlafi uo rpeM HanpaBneHrzrM: BoAopacnpeAenureJrbHbre,
noBopoTHble v BoAoMepHbIe, n gKcrrepLrMeHTaJrbHbre krccJleAoBalJvrfl. IuecTH
KoHcrpyKqr,rfi. llosroMy HeMHoro BbrrrrJrr{ 3a paMKr,r no o6renay.
Ocvronos bI. AlK. B pa6ore BblrroJrHeHbr B ocHoBHoM Harypnbre nccneAoBankrfl
cylqecrByloulux coopyNeuufi. A eor HarypHble I4ccJreAoBaHkr'^ Barrrrrrx pa:pa6oror
ecm?
Orser: [a, BbI[oJIHeHbI HarypHble ltccJreAoBaHprfl BoAopaclpeAeJr?rreJrbHbrx
coopyll(eHuit ua ZccsIt<-AruHcKoM noArrr{TbrBaroqeM KaHaJre. A .qns ocraJrbHbrx
coopyxeHzfi erruorHeHbr MoAenbHbre la6oparopHbre r{ccJreAoB a[Lrs..
OcvroHon bI. AlK. llovevly B 4;ucceprar\ur4
pa:pa6oraHHbre peKoMeHAarJr4vr rro nrr6opy
coopyx{eHuit, a rarcKe roucrpynqufi
KaH€uroB c 6ypnrrvr reqeHr4eM. LIx
3HAqI,IMOCTU.

Orner: fl. uvrena BBI4.qy, qro ptt3pa6oransrre HoBbre coopyx(eHl4.rr uMeror HalnrHyro
HoBLI3Hy u raK)I(e HoBrIMI4 f,BJItIoTc.f, paspa6oraHHbre IJrr TaKLrx coopyNeHwfi
peKoMeHAarJkrvr. lloerouy BHecJIa r4x rryHKT nayvHofi HoBr{3Hbr. Cnacu6o, fl.
rlepeHecy 14 x rryHKT npaKTuqecrofi 3HaqrrMo crlr.
Acrcapa.nuen E.O. Paccxaxure,, roxaryficra, KaKr4M o6pasou pa6oraror
pa":pa6oraHHble BaMI4 BoAoMepHbIe coopyxreHrzrf, rr rlx npaKTrlrrecKoe nplrMeHeHr{e.
Oreer: .{nx 6ucrporeqHblx KaHaJroB rrorrrrr Bce .coopyxeHlrfl BbrrroJrHrrorcr c
qacrl4qHblM faIIreHLIeM SHepruu. B 4aHHbIX Bo.qoMepHbrx coopy)KeHlrrx Toxe, gacrb
BoAbr orAen{erct B Aounrrfi KoJroAerI, racr{Tc.s gHeprrls u Aalree }rAer B

eo4ouepHrrfi Kono.{eq. Ha npaKTnKe TaKrle coopyxeHr4.fl rrplrMeHr4Mbr Anf,
6 rrcrporerrHbrx KaHaJroB c 6ypnurra rerr eHr4eM.

Kafirlnosa H.Y. Karue I43MepeHI{r BXoAHJTIE B Harypnbre HccJre4oeaHnx?
Orner: Heo6xo4ltuo 6rrno Hafiru rrrApaBnnqecKlre xapaKTepwc'tuKtr noroKa Ao
coopyx{eHlrfl lr 3a coopyxeHl4eM, IIogToMy I43Mepflrrucb cKopocTz rd Halopbr rroToKa
B pa3nr{qHbrx cTBopax Ao r{ nocJre coopyxeHr4r.
F aqr lr en A.x. I4Merorc.s Jr]r BHeAp euvrfi, npeAJrox(eHHbrx c oopyNeHHfi ?

B HayrrHyro HoBLr3Hy BKrrorreHbr
rroBopoTHbrx H BoAoMepHbrx

BoAopac[peAeJrr{TenbHhrx coopyxeHufr, gtrx
HaAo BKJrrorrr4Tb B rryHKT [paKTlrrrecroft



OrBer: llo4roron.lleHbl rIpoeKTbI K BHeApeHuro [peAnoxeHHbrx HoBbrx
rIoBoporHbIX coopyxeuufi, BoAoAenl{renefi u BoAoMepoB B KaHaJre }{(erureg
cl4creMbl peKI{ I4ccrtx-Ara B rlyficxofi odlacru, xauale-6brcrpoToKe
Cyycanmrp cxnfi Mo cron cKoro p aftoua rlyfi crcofi o6nacrz.
Ocruouon hI. {x. B pa6ore KaKI{e npofpaMMurre o6ecrer{eHr4r HcrioJrb3o earucr?

Orser: Eunv rzrcrroJrb3oBaHbr rpaQrz.recxrae
lporpaMMsoe o6ecnerreHr4e AutoCAD.

@po.nona I.II. lloaoporHbre coopylr(eHr4r Bce
uy6ran r4 AononHeHufl peruerox?

peAaKropbr, peAaKropbr Qopnayn,

Orser: [a. Ho, uy6uuu KoJIoAIIa pa3Hbre .{n.rr p€r3Hbrx rroBoporHbrx coopyNeHrafi
I,r raKxe pa:ntrfi Br.rA perrrerKrz.

@po.nona f.fl. Bo4opacnpeAenl4TeJrbHoe coopyxeHr{e Ha I,IeaHoecKoNa
BoAoBblnycxe llfccux-Aruucxoro notrnrrrbrBarorrdero KaHana Anfl KaKi4x pexr,rMoB
pa6oraer?

Orser: Boo6u1e, l'lccux-Aruucrufi [oAnuTbrearoqzft KaHaJr pa6oraer r 4nofiuolr
pexr{Me: 6ypunfi 14 cnepx6ypuufi. coopyNeurae runa BKCT, Koropoe 3Aecb
nocrpoeHo npeAH€t3HaqeHo AIII cBepx6ypHrrx pe)Kr4MoB, rrooroMy Ha Sororp a$uu
BI4AHbI se6olrrul4e Kocble npbDxKrr npz 6ypHoM pexrzrMe rer{eHn s. KaHarra. Ho ece-
TaKI4 oHI4 HaMHoro MeHrlrre, rreM 6vutn Io nocrpoeHr4s KoHcrpyKrluz BKCT.
Ocn'rouon bI. {xc. llpzxna4Ha.{ qacrb BbrrroJrHeHa npeKpacHo, B Teopergr{ecKoM
IIJIaHe, r{To cAeJraHo n pa6ore?
Orser: BrruolHeuo reoperl{rlecroeo6ocHoBaHr4e crpyKTypbr rroToKa B 3oHe
BITkrflHLrfl Bo.4opaclpe.qen?ITeJrbHofo, rroBoporHofo z BoAoMepHoro coopyxesufi.
OcMonoe bI. {x. Annpoxcr{Mallzrc c .na6oparopHbrMr4 AaHHbrMi4 cpayuwyaxu?
Oreer: [,a, Teoperl4r{ecKl4e AaHHbre cpaBHr4Banrz c AaHHrTMH ra6oparopHbrx
14ccneAoBanuit.

Brrcrynu.un:
(Dpo.iroea f.fl. 3aqLITaJIa Orsrte HayqHoro KoHcyJrbraHTa A.T.H.r npo{eccopa
Araruanoeofi O.B. Pa6ora :na[ npeAcraBresHofi Ar4ccepra4wefi Haqalra
BbIIIOJIH{TbC,'I AOCTATOqHO AABHO, II BbITIOJIHCHA OHA OCHOBAHZII ABAAUATI4JIETHI{X
I{ccJIeAoBattufr. Pa6ora BbIrIoJIH.f,JIacb IIocrerIeHHo, rleJreHarrpaBJreHHo, cgarraJra noA
pyKoBoAcrBoM yBDl(aeMoro npo$eccopa Jlanpona H.lI., KorAa A4Nrrrynosa f.C.
3aHI{MaJIacn ceepx6ypHblMrr tIoroKaMI4. EIqe B To BpeM.rr ouz o6parr4Jrr4 BHr,rM aH7re,
r{To coopy}KeHr4fl., Koropble I43Har{aJrbHo rrJranrrpoBanrrab An.s cBepxdypHux rroroKoB
Moryr pa6orarr eII{e nyqrue Ha 6ypHrrx rroroKax. Taxas. reMa 6rrla
c$oprtyrudpoBaHa, u34a cyuecrByroqr4x npo6nem B Haruefi pecuy6nraxe no
BOAOyqery u Bo,4opacnpeAeneHI4ro Ha KaH€urax fopHo-npe4ropuofi 3oHbr.
fIoAo6HrrMlI rrccJIeAoBaHHsMu Anfl. ceepx6ypHbrx rroroKoB 3aHr4MaJrcf, Eefiurexeee
K.K., IIo3ToMy'ilo6bl He IloBToptrbcf co ceepxSypHbrMra rroroKaMr4, 6ruo pe[reHo
3aHl{Marbc.fl l{cKJlroqurerbHo 6ypurrurE noroKaMr{. Ecnu e csoeft KaHAr,lAaTcxofi
AI4CCepTarII4I4 COrrCKaTeJIb 3aHL{MEUIC{ r4cKrroqr4TeJrbHo r{ccneAoBaHI,IeM rroBoporHbrx
coopyxeuufr, To 3Aecb MbI pelxl4nu paccMaTpl4BaTb KoMIIJIeKc coopyxeHrafi vr

BbIIIOJIHCHbI HA OCHOBC I.{3MEHCHI4-fl



rlocMorperb KaK pa6oralor Ha 6ypnux rloroKax BoAopaclpeAeJrr4TeJrbHbre u
rloBoporHble coopyxteul{rl, a rarcKe coopyxeHra.s BoAoyqera. C no4oyreroM Ha
6ypHrrx rloroKax Bo3HI4KaIor 6omrune upo6rerrru, TaKXe KaK vr B
BoAopacnpeAeneHllu Lrc-sa 6onruux ct<opocrefi. Anrop Ar.rcceprarllrrr Aocrofiuo
crlpaBrlncf, c peIxeHLIeM 3TrIX npo6leu, npe4nolKr{B HoBbre KoHcrpyKrIr4H
KoMrlneKca coopyxenufi, B Korophle BXoA-sr BoAoMepHbre, rroBoporHbre u
BoAop aclpeAeJII4TeJIbHbIe co opyxeH us.. Ouu paspa6 oraHhr Ha ocHoBe MHoroJrerHr.rx
HarypHbIX I{ MoAeJIbHbIX I{ccJle4onaHuft BoAoAenr{renefi, BoAoMepoB Lr noBoporHbrx
coopyNeuufi.
Xoqercx orMerl{Tb A4Nrtrynony f.C., KaK orreHb rpaMoruoro clerlr4aJrr4cra,
TpyAonlo6vsoro r{ HcrroJrHlrreJrbHofo col4cKarer.{. cquraK), r{To AI,rCCepraI{r{oHHa,
pa6ora A4Nurylonofi f.C. ssnserct 3aBeprrreHHbrM Har{HbrM LrccJreAoBaHr4eM r{
Moxer 6rrrr peKoMeHAoBaHa K 3arrllrre.
@po.nona f.fl. - cJroBo rlpeAocraBJr.rrercr perleH3eHTy, 3aBeAyrouleMy ra6e4pofi
<FngporexHl{rle cKLIe c o opynr eHLrs. zr Lr H}KeHep Hbre KoHcrpyK 1Lrru>> HaqzouarbHc}ro
I4ccJle,qoBareJlbcKoro yHl{Bepcrrrera TI4I/[4\/ICX, 4.r.H., upo$eccopy Farraeny M.p.
Earcues M.P.- A.i.H., npoSeccop, 3aB. raSe4pofi 

- 
<fnaporexHr.rqecKue

coopylKeHvrfr vr HruKeHepHhIe KoHcrpyKIIpIH) HaquonanbHoro r4ccJrenoBareJrbcKoro
yHr{BepczreraTlrfufufryICX,peqeH3eHr(onnafi n).

Pa6ora [peAcraBJlter co6ofi 3aBeprrreHHoe r4ccneAoBauzre, rocBrrrleHHoe
KoM[JIeKcHoMy peIueHLIrc upo6nena BoAopaclpeAeJreHr4-f,, rroBopora u BoAofrera
Ant ycJloeaft KupErscKofi Pecuy6lvru, rAe KaHaJrbr BbrrronHeHbr B 6erosnofi
o6lzqoere u a yKnoHaMlur 6onee KpLrrr{rrecKr.Ix.

AxryanrHocrb I{ccJIeAoBaHI4fi uecoinneHHa, [ocKoJrbKy Ha ce1.oAns1llHuft
AeHb cyrUecrByer neo6xoAl4Mocrb B coBepueHcrBoBaHzu cnoco6oe Lr rexHr{qecKr.rx
cpeAcrB BoAopaclpeAeJleHlrt, BoAofrera r,r noBopora a 6rrcrporeqHbrx KaHaJrax B
KoMlJIeKce, Koropble orrl4q€ulucr 6u qpe3BbrqafiHo 6olurr4M SyurcqnoHanbHbrM H
KOHCTpyKTTIBHrIM nlnoroo6pa3lreM.

B 4nccepralllloHnofi pa6ore A4Nuryronofi f.C: pa:pa6orasu r{ r{ccJreAoBaHbr
HOBbIe ycoBeplueHcrBoBaHHhle coopy)KeHr4.{ BOAOpaClpeAeneHr{r, BoAorrera vr
noBoporHble coopyx(eHHt Anf, 6ucrporerlHblx KaH€uroB, qro coorBercrByer
cnequ€urbHocrr4 05.23.07 - <f n4porexHr4qecKoe crponrenbcrBo).

llpoee4eHnue A4Nurynosofi, f.C. HCCJIeAOBAHI"IIS.T 
'BJI.flIOTC.TI 

pa3BI4TI{eM
HOBO|O npuopl4TerHoro Ha)/IrHofo HanpaBneHr4{ B fr{AporexHr{qecKoM
CTpOLIT€JIbCTB€ KaK IIO 3HavLIMOCTLI TeOpeTI4qeCKI{X pa:pa6OrOr, TaK U ro
ilpaKTr{qecKr4M r.rH}KeHepHbrM p€l3pa6orrana 3Haqr4Mocrr4.

Pa6ora BbIloJIHeHa Ha ocHoBe co6crnennrrx MHoroJIerHI4x rrccJre4onaHraft u
3KCTIepI4MeHTOB COlICKareJIt c aHaJrr43oM AaHHbrx HarypHbrx Lr MoAeJrbHbrx
I{ccne.{oBarruit. Hay'Ilrrte pe3yJlbrarbl, BbrBoAbr rr peKoM el1arJuvr, [oryqeHHbre
ALIccepraHToM I4 creneHb pIX HoBLI3HbI He BhI3bIBaer corraHegrzfi.
Peaylrrarrr uccneAoB aruuit [peAcraBJrflror pa3BraTr{e HoBoro Ha}nrHoro
Hanp aBJreHI4.rr B O 6lacru f r4Ap orexHlrrre cKof o crp olrreJrb crBa.

flpoee4eHslrfi anaJru3 Al{ccepraquouuofi pa6oru v uy6lnxaqufi ro Hefi
[o3Bor-ger cAeJlarb BhIBoA o roM, qro A4xrrrynoea f.C.. ocyqecrBrirJra
eApIHonI{qHo 6olrruofi o6teu reoperurrecKux u npaKTnqecKr{x paspa6ororc vr



rlpof,BHna HecoMHeHHbIe cnoco6nocrra K aH€Lrrlr3y H oIIeHKe Marepl4€uloB c rorlKr4
3peHl4f, MeroAonofl4qecK?Ix u reoperrarrecKlrx o6o6qesufi u BhrxoAa Ha
npaKTuq ecKlre p eKoMeHA aL\UV.

Co4epNanue lucceprarryrv\ ny6turcarluu rro Hgfi coorBercrByror
cfrerlr4 anbHo crlr 0 5 .23 .07 - f ra4p orexHurrecKoe crpolrre JrbcrB o.

.{zcceprallploHHa.r pa6ora A4xuryrosofi f.C. rraoNer 6rrru rpeAcraBJreHa K
3aIrIIzITe Ha coLIcKaHLIe yueHoft cTerIeHI{ AoKTopa rexHurlecKlax HayK Iro
cleqlraJrbHocrr4 0 5 .23 .07 - f r,r4p orexHr4qecKo e crp oHTeJrbcrBo.
@po"rrona f.fl. crroBo rrpeAocraBJrrercfl perleH3eHry, npoSeccopy rcaQe4pn
"Hacocntrle cTaHrIr{rr rrirAp oone KTp o craH rJvrvr" $axylmera
fra4porexHzqecKoro crpor4TenbcrBa HaquoualbHofo I,IC CJIeAOBaTeJIbCKOFO
yHI4Bepcl4reta HaquoH€urbHoro LrccJreAoBarenbcKoro yur4Bepclrreta TI4I&fryICX,
A.r.H., upo$eccopy Sprarueny P.P. Xo.ry orMerr{Tb, qro urr4Qp cneqrranbHocrr4 rro
aerope$epary y upo$eccopa Pycrava PaxnMoera.{a 3praruera 05.09.06
<fz4porexHl4qecKoe 14 MeJluoparr4BHoe crporrreJrbcrBo). llacuopr cilequaJrbHocrlr
05.09.06 - <fnAporexHurlecKoe I4 MeJrr4oparr{BHoe crpor4TeJrbcrBo) rroJrHocrbK)
coorBercrByer rlacnopry cnequaJrbHocrr4 05.23.07 fn4porexHprrrecKoe
crpol{TenbcrBo, B cB-{3LI c sTLIM upoQeccop 3praruen P.P. perleH3r4poBaJr AaHHyro
pa6ory. lloNalyficra, Bavr cJroBo, Pycravr Paxmr{osrrq.
Sprauren P.P. - ,4.r.H., npo$eccop rca$e4prr "Hacocntrre craHL\uv Lr

rraApogneKTp ocraHrlrara " Saxynrrera fz4porexHr4rrecKoro crpor{TeJrbcrBa
HarluoHanbHoro lrccJreroBareJrbcKoro yHkrBepcr{Tera HaqzoHalbHoro
r{ c cJr eA o B areJr b cKo f o yHkr B ep c r{rera TVnilnlIC X, p eq eH3 eHr ( orul afi n ) .

PeqensupyeMafl. pa6o'ra, [ocB.rru{eHa KoMlJreKcHoMy peureHuro upo6neu
BO.qOpaclpeAeJIeHkIrI, rIoBOpOTa pr BOAOrrera AJr.rr BbrcoKocKopocrHbrx [oroKoB Ha
rcanalax-6hrcrporoKax KrrprrrscKofi Pecny6nuKu r{ cocrolrr tr3 6 ruan.

flpo6nevra coBeprrreHcrBoBaHlrr cuoco6os v rexHuqecKux
BoAopacilpeAeneHr4.rr, BoAorrera kr noBopora B 6rrcrporeqHbrx

cpe,4cTB

KaHaJIaX,
ornllrlalolqvrecl upe:$ruafino 6oluuzvr SynxquoH€urbHbrM Lr KoHcrpyKTlrBHhrM
rraHoroo6pa3[eM, flBlInercfr aKTyaJrbHoft, a ee perueHue nMeer HafrHo-[pr4KnaAHoe
3HarIeHLIe, KOTOpOe TIO3BOJII4T rIOBbICrrTb Ha.{e)KHocTb u KarIecTBo
SynxquoHr4poBaHr{s opoclrreJrbHbrx cricreM B ropHo-npeAropHofi soHe.

O6ocnoeaHHocrb tr AocroBepHocrb pe3yJrbraroB noATBepx{Aarorc.rr
rIpoBeAeHI4eM AeraJrbHbIX 3KCrrepr4MeHTOB C . rrpHMeHeHI4eM COnpeueHnofi
arrecroBaHHofi ul3Mepl4Te.nrnofi arrnaparypbl, colocraBJleHr.IeM pacqerHbrx AaHH6IX
c onbITHbIMu v pe3yJlbraraMl{ Apyrr{x aBTopoB, a raK )Ke rrpoBepKofi a4ernarHocrr4
[oilf{eHHbrx sKcrIepLIMeHTiurbHo MareMarr4qecKr,rx uogelefi rro Kpr{TeprarM
MareMarll'Iecxoft crarHcrl{Kla; [oATBepxAeHI4eM [peAnoxeHHbrx rexHl4qecKrax
peueHIafr aBTopcKHMI,I cBI4AereJIbcrBaMu u nareHTaMr{ Krrprrrscr<ofi Pecny6nuxu.
flpz nolyrenkrtr reoperllqecKlax MareMarr.rqecKlrx vroAenefi ArlHaMuKLr [poqeccoB B
o0beKTax perynupoBaHufl
MATCMAT?IqCCKOf O AHATIVT3A,

LICIIOJIb3OB€UI?ICb KIaCCUqeCKI4e MeTOnbI



[parcruuecKafl 3HarrrrMocrr pa6orbr 3aKJrroqaerct B ToM, qro [onyqeHHbre
3aBHCHMOCTTT H MeTOAT{Kr4 pacqeTa rro OnpeAeJreHr,rrc fnApaBnr4qecKr4x vr

KOHCTpyKTLT BHbrX rrapaMerpoB rroBopoTHbrx, BOAOMepHbTX Vr

BoAopac[peAenureJrbHhrx coopy)KeHr{fi Ha KaH€LJrax-6rrcrpororax [o3BoJrf,ror
o6ocHoeaHHo paccrrl4ThrBarb r4 rrpoeKTnpoBarb grr4 coopy)KeHr{r, AonoJrHrrcT r4

pacruuprror o6racrr nprdMeHeHr4f, coopyxenufi AaHHoro rvl;rra.

Cuuraro, AlrcceprarllroHHaf, pa6ora A4xrrrynoeoft f.C. Ha reMy:
<CoeepureHcrBoBaHr{e KoMrrJreKca coopy}r(eHnit utts y[paBJreHrrfl 6ypnuuu
rroroKaMu Ha KaHaJrax ropHo-[pe4ropnofi 3oHbr>> no cnerlr4aJrbHocrra 05.23.07 -
fIa.4porexHr{qecKoe crpor{TeJrbcrBo, Ha cor4cKaH?re yrenofi crerreHr{ AoKTopa
TexHurIecKHX HayK, .lBJlserc-f, 3aKoHqeHuoft uayuHofi pa6orofi, rAe peueHa KpynHat
TeoperurrecKar Lr Hayr{Ho-upaKTl4qecKa.rl npo6revra, Koropar BHecer 3Harr[Temnufi
BKJIaA B yCKOpeHr4e HayqHO-TeXHUrreCKOfO npofpecca B OOJraCTr4 BOAHOTO

xossffcrsa u peKoMeHAyerc.rr K 3arqr{Te Ha coucKaHvre y.reuofi crerreHr{ AoKTopa
rexHllqecKux HayK rlo cleIII4€uIbHocrI{ 05.23.07 fH4porexHrarrecKoe
cTpolrTenbcTBo.

Cy.nraHaJrrleBa T.C.fl,3HaIo A4Nrrrylonyf.C. co cryAeH.{ecxofi cKaMbu. C rex
[op oHa HeycraHHo pa6oraer cHarr€ura e ArpapHoM yHlrBepcr4Tere, rroroM 3Aecb B
Cran.aHcxoM yHuBepcr4Tere r4 [apaJrJreJrbHo BeAer HayKy. Mrr sce rr ona B ToM
rII4cJIe, rBJr-aeMcr yrreHuKaMn ruKoJrbr aKaAeMr4Ka Eovr<apesa -fl.B. MHe 6uto oqeHb
I4HTepecHo cnyrrarb 3Ty pa6ory, TaK KaK B Hefi oxBar{eHa o6urrapHax reMa.
PaccuarpnBarorcr HoBbre KoHcrpyKrIHr4 u [nfr BoAopacnpeAeJreHrr-rr, v Anfl
BoAoyrlera, v rroBoporHbre coopyxeHlrrr. Arryamuocrb pa6oru He Bbr3brBaer

coIrauesIrfi. BrtnorlreHbl gKcneplrMeHTaJrbHbre 14 HarypHbre r{ccJreAoBaHuf,. lloerorr,ry
q Tolr{e npeAJrafaro peKoMeHAoBaTb AaHrryro AraccepTarlr4ro K 3arrlLrTe.

Ocuouon bI. Ax.yBOKaeMbIe KoJlJlerulCefi'aac f, yBHAeJr KJraccnrrecrufi BapHaHT

Alaccepralrrzv, Tyr ecrb Bce: lna.tlrnafl. or aKTy€urbHocrll, uccneAoBauuit u
3aKaHIILIBaeTC.[ peKOMeHAaI\UflMU K IIpOeKTI{pOBaHLIA LI BHeApeHLIIO. Cefi.{aC OrIeHb

MHoro 4Iaccepraqnfi a6crpaxrHbrx, rAe nonyr{eHbr LrccJreAoBaHufl. c noMorrlbro
KoMllblorepHoro MoAenupoBaHu.u. 3Aecr ecrb n HarypHbre v na6oparopHbre
I4ccneAoBaHvrfl. vr anlpoKcI4MaIIHt, orr4x raccJretroBantuit, B 3ToM 3aKJrroqaerc.r
IIeHHocrb Aannofi 4nccepralJvru. O4naro, Hy)KHo rrerKo c$opuynupoBarb
nper4MyrrlecrBa paspa6oraHHbrx aBropoM coopyxeHzfi, a raKxe HyxHo
apfyMeHTl{poBaTb o6rerru AJr.rr KoTopbrx oHr{ rrpeAHa3HarreHbr. c yverorvr 3Tr{x
zaveuantuit, crll4Taro, rITo rlpe.qcraBneHl{yro Ar4cceprarlnoHHylo pa6ory Mo}KHo
peKoMeHAoBaTb K 3arrIHTe.

Actcapa.nnen E.O. llo44epNuBaK) AaHHyro pa6ory. Teua Aucceprarlnr4 oqeHb
aKTy€trlbHa Ha coBpeMeHHoM 3Tarle, TaK KaK cnoco6crByer yryqueHr4ro BoAofrera
I,i BoAopaclpeAeneHr4f, KaK B Me)Kxog.sftcreeHHofi, rar Lr BHyrpr{xos.sficreenuoft
cerld. B 4HcceprarJur4 uMeercr ra o6:op uccneAyevrofi npo6leirarr, u uo4po6Hoe
TeXHOJIO|LIqeCKOe o00cHoBaHue BOAOpacnpeAeneHr{rr BOAOy{eTa Ha

6rrcrporeqHbD( Karra.Iax, rr pertrewtrg 1alrnofi upo6-relmr- 3:ecr ecrb ue.:tsd L'racr



LlccJle.qoBanuit, B Koropbx Hy)KHo rlerKo orAeJrHTb re rracrLr, Koropbre BhrrroJrHeHbr
JrLrqHo aBTopoM.
Cun:rato, qro pa6ota Mo)Ker crrlrrarbcr :anepruennofi Ha AaHHoM grane u
peKoMeHAyro ee K 3arrlr{Te.
Illa6urcosa I.A. Xor.s fl He crrequarlrrcr B srofi o6nacrtr, peankrr4 Hacro.f,rrlero
BpeMeHI4 rIoK€t3bIBaIor HexBarKy BoAHbrx pecypcoB He roJrbKo B Kupruscrcofi
Pecny6nzxe, Ho u B IfeHrparnHofi A:uu. lloerouy aKTyaJrbHocrb reMbr,
IlocBtlrleHHoft paqwoHaJlbHoMy I,IcnonmoBaHuro BoAHhrx pecypcoB He Bbr3brBaer
couHeHufi.llo AorcnaAy BIIAHo, rITo [poBeAeHa 6olrruax, Kporrornr4yax pa6ora,
nocBtIrIeHH€uI IlccJIeAoBaHLrro pflaa coopyxeHvtit, tta Koropble noJrytreHbr flareHTbr,
Korophle MoryT eofirz B HayrrHyro HoBI{3Hy r4 [paKTuqecKyro 3HaquMocm pa6oru.
lloerorr,ry rpeAnararo AaHHyro Ar4ccepraruoHHyrc pa6ory peKoMeHAoBarb K
3aur4Te.

Torcapcrcas T.B.TeMa Alulcceprarlr4r4 aKTy€rJrbHa. B sefi ecrb r{ HayqH€ur HoBr{3Ha, r4

lpaKTzqecKar 3HaquMocrb. A4Nurylona f.c. npoBeJra o6uzpHrre
3KcrIepI4MeHTaJIbHbIe 

-zccneAoBaHufl, rroBoporHbrx coopyxenufi, coopyxeHufi
BoAoyqera I4 BoAopacnpeAeJleHr{r AJrr KaH€uroe-6rrcrporoKoB. Erc paspa6oral6r
npaKTl{rlecKlte peKoMeHAaIIukI IIO pacqeTy u npoeKTl4poBaHnlo BoAoMepoB,
BoloAenkIrelefi I.I [oBoporHblx coopyxeHwit gttx 6ucrporeqHbrx KaHaJroB. Cuuraro,
qTo .{aHHyIO ALI0CepTaIILIT HaAO peKOMeHAOBaTb K 3aUIr{Te.

Baqfllres A.X. B pa6ore, Koropyrc Mbr cefiqac cny[raJrr4 paccMorpeHa
Bo3Mo)KHo crb rIpI4 MeH eHLI.f, p asp a6 oraHHbIX co opyx(eH uft. sa c ereBbrx 6ucrp oroxax,
qro .lBJlf,erc.fl ceroAurl aKTyaJrbHbrM. 3ro HaAo oco6eHso [oAqepKHyrb B

AI{ccepraIIIaI{. B IIeJIoM, Al4ccepraql4oHHzur pa6ora [por43BoAur 6larolpr{.rrrHoe
BleqarreHue. O.{eHb MHofo HarypHhIX rlccJreAoBantuit, rrro orreHb - BarKHo Afi_f,
o6 osHa'reHlrrl rIeHHo crl{ pa6oru. Ecm o6ruupHufi ercnepzMeHT€rJrbHrrfi uarep vraJr B

ra6oparopHblx ycJIoBI4tx, npoBeAeHl4e roropofi TrrlareJrbHo npo.qyMaua. fl. Tox{e
cqLITaIo, qTo [peAcTaBJIeHI{yIo ALIccepTaII}IoHHyIo pa6ory Mo)KHo peKoMeHAoBaTb K
3arrlr4Te.

llo pe3yJlbraraM o6cyN4enzx Ar4ccepraqvouHofi pa6oru AgNrrrylonofi
fynruzpu Camrnall4eBHbl Ha reMy <<ConeprueHcrBoBaHne KoMnJreKca
coopyxeHnfi AJIfl ylpaBreHrq dypnuun noroKaMrr Ha KanaJrax ropHo-
rrpeAl'opHofi gousr>> npoBeAeHo roJlocoBalatre no Bolpocy peKoMeHAarlr4r4 pa6orur r
npeAcraBJreHuro B Ar,rcceprarlr4oHHbrfi coser
CTeIIeHI4 AoKTOpa TeXHHqeCKLIX HayK
f u4porexHr4qecKoe crpor{TenbcrBo.

Pe:y.nrrarnr roJrocoBaHr{q: (3A)
(BO3trEPXAJIOCb> - 0.

Anr 3arqr4Tbr Ha cor4cKaHr4e yvenolz
no cilerlr{€LJrbHocr}r 05.23.07

2I qeJroBeK, (IIPOTI4B) - 0,



6ora
fIOCTAHOBIIJII4:
A4Nrrryloeofi fylrnarapu CarrruarueBHhr1. lzccepraukroHHas pa

<<Co n e p ru eH crBo B a H rr e KoMrrJreKca coopyxenuft Arrr yrpaBJreHrrfl 6ypHsrvrH
IIOTOKAMTI HA KAHAJIAX ropHo-rpeAropHor{ 3OHbr>> [peAcTaBJrreT
vrHAvrBVAy€LJIbHyro HalnrHo - xearuSrlKarlr4onHyro pa6ory, coAepxaHr{e roropofi
co orBercrByer re anu $ raKarluoHHoMy rrpra3H aKy AoKTop cKlrx guc c epr: aquit.

2. Y,rurbrsafl. aKTyaJlbHocrb reMbl Aucceprar\uu, HafrHyro HoBr.r3Hy vr

lpaKTllrlecKyro 3HarllzrMocrb pe3yJrbraToB ?rccJreAoBa-F^uft, coorBercrBr{e
Ar{ccepraqHonnofi pa6omr rpe6onanzxvr IIAK KP, npeAbsBnf,eMbrM K

AoKTopcKI4M Aulccepral{Hf,M, peKoMeHAoBarb Ar4ccepraquro AANurynonofi f.C.
Ha reMy <ConeprueHcrBoBaHl{e KoMrrJreKca coopy}Kenufi A.nn y[paBreHuq
6ypnuurn rlororcaMrl Ha KaHaJrax ropHo-upe4ropnofi 3oHbrD K 3arrlr4Te Ha
coI4cKaHI4e yueuofi cTerIeHI4 AoKTopa rexHr4rrecKl4x HayK rro cleqlraJrbHocrr{
0 5 .23 .07 - luaporexHlrqecKoe crpor{reJrbcrBo.

3. llpunxrb rlo Anccepralluu AAxrrryronofi f.C. cle4yroil{ee saKrrorreHr,re

3AKJIIOIIEHIIE

pacruI{peHHoro saae4aHkrs, xa$e4prr <<Bo4nrre pecypcbr pr r4HxeHepHbre

AllcqunnLIHbl) Krrprrrscrco-Pocczficrcoro Cras.f,Hcxoro yHLrBepcr4Tera rro
Al{ccepraqlaoHnofi pa6ore A4Nsrryrosofi f.C. Ha reMy: <ConepureHcrBoBaHr{e
KoMrlneKca coopyxerrnfi ,UJI.[ ynpaBJIeHLr[ 6ypurrvrn rroroKaMlr Ha KaHaJrax ropHo-
npe4ropuofi 3oHbD), [peAcraBrennofi Ha conaKaHrre yreHofi crerreHr4 AoKTopa
TexHI,IqecKI4x HayK rro cnequanbHocrlr: 05.23.07 fra4porexHrlrrecKoe
cTpouTeJrbcTBo.

Arcrya.nuHocrb reMbl Arlcceprarlrru. B nacrosqee BpeM.rr alpolpourluleHnrrfi
ceKTop Kuprrrscra:Ha .flBr.gerc.rl OAHLTM uz ]g.au6oJlee BDr(HbIX u npuopnrerHbrx
HalpaBJleuzfi pasnvrrvrfi.3KoHoMllKll crpaHbr. 3ro o6yclonneHo BecoMbrM BKJTaAoM

arp apuoft rrp oMbrruJreHHo crr.r B oKoHoMnry Pecn y 6 nurcu.
I,IssecrHo, qro c TIoJILIBHIIX 3eMeJn e Ksrprbr3craHe noryqaror 6olee 90 % ecefi
TIpoAyKIIVII pacreHl4eBo.{crBa. OpouraeMble 3eMJrLr oTHocrrct K crparerHrrecKuM
npLIpoAHbIM pecypcaM Pecuy6ruaxur. CouacHo pa3Jrr4rrH6rM gKcrreprHbrM orIeHKaM,
B rIepcrIeKTLIBe nnoulaAb opouraeMhrx 3eMeJrb B Krrprrr:craHe Mo)Ker 6rrrr
yBen[qeHa Ao 1 ,5-2,3 MJrH. ra.
CoepeueHHoe p€L3BI4rLIe pacreHueBoAcrna n Kuprrrscxofi Pecrry6nuKe Hepa3pbrBHo
cBt3aHo c ocBoeHI{eM 3eMeJIb B ropno-npe4ropHoft 3oHe, fAe r{Meer Mecro
cJloxtHocTb pelreQa, 3HaqHTe[bHbIe yKnoHbr ronorpaQv.{ecrofi [oBepxHocrlt,
6omruoe Korr4qecrBo MaJrbrx r{ cpeAHrrx ropHbrx peK.
3ro 4enaer Heo6xoAI{MbIM crpol{TenbcrBo opocr.ITeJrbHblx cl4creM, BKrrcqarorlllx
raHalu-6blcrporoKIa c 6ypHbIM I{ ceepx6ypHbrM pex{vrwaMvr reqeHra.{ BoAbr B Hr4x.
Bypnrre rIoroKLI ocJIo)KH.f,Ior rlpoqecchr yrrpaBneHr4-rr BoAopaclpeAeJreHr{eM Ha
TaKI{X KaHalIaX, 3aTpyAHfror ocHarr{eH}re BoAoMepHbrx u BoAopacnpeAeJrr.rreJrbHbrx
coopyx(eHufi cpe4crBaMl4 aBToMarLr sa]qiuu rexHoJrorrrqecKr{x [poqeccoB.
Zsvrepenve pacxo,qoB Bo.qbl na 6ucrporeqHbrx KaH€IJrax conpffKeHo c 6om[ruMrr
rpyAHocr{MLI BBI4Ay oco6eHHocrlz rl{ApaBJrr4.recxofi crpyKTypbr rroroKa. Jho6oe



BMeIUaTeJIbCTBO B BbICOKOKUHeTI4qHbILI IIOTOK BbI3bIBaeT 3aMeTHbIe IIOBepXHOCTHbIe

BO3MyIIIeHLT.f,, BbITIJIeCKH, qTO llplr CpaBHHTeJTbHO M€rrrbrx HaIIOJrHeHIdflyt rrpvBoAHT K

3aMeTHbIM nolperrrHocTrM B r43Mepe[r4u rny6u]F' u pacxoAoB BoAbr B KaHaJre.

Cyruecrnyroulte BoAopacnpeAenzreJlbHbre coopy]KeHlrr rro3BoJrf,ror Jrprrrrb
qacruqHo o6ecnequrr rpe6onaHprs., [peAbtBJlreMbre K AaHHoro rr,rla ycrpoficrnau,
AeJIaIor Bo3Mox{HbIM y.uoBnerBoplrreJrbnoe SynrcquoHLrpoBaHne Lrx B ycJroBr{.fix
BoAoAeJreuux dypHoro rroroKa Ha KaHaJre.

llonoporrrble coopy)KeHr4.rr Ha KaHaJrax c 6ypHbrM Ter{eHr4eM TarcKe pa6oraror e
Hanp.tDKeHHbIX ycnoBkrflx. Ycrapeeruae KoHcrpyKrlr4r{ rroBoporHbrx coopyxenzfi Ha
rauarax-6blcrporoKax He rro3BoJrrror zg6exau [o.rrBJreHl{rr Kocoro rrpblx{Ka u
BbInJIecKoB 3a [oBoporoM, cHr{}r(ar HaAexHocm pa6orbr orBoA.rrqefi uacrkr KaHaJra
rI opocr{Telrnofi crrcreMbr B rlenoM.

VxasaHHoe o6ocnoerreaet aKTyaJrbHocrb upo6.rrevrsr coBeprueHcrBoBaHr4-rr
KoMIIneKca coopyxteuuit Ant y[paBJIeHHr 6ypHuuu rroroKaMn Ha 6ucrporerrHbrx
KaHaJrax, KoTopoe Iro3BoJrI,rT rloBblcr4Tb HaAe)KHocTb H KaIIeCTBO

QyHrquoHlrpoBaHrrx dpoczreJrbHbrx cr4creM B ropHo-[pe4ropHofi 3oHe.

JI[.rHoe yqacrrle corlcKareJrfl B floryqeHlrr.r pe3yJrbraroB, rr3Jro]KeHHbrx B

Arlcceprallnlr. ,{nccepraqLroHHar pa6ora BbrnoJrHeHa aBTopoM Ha ocHoBe 20-
JIerHIax I4ccJleAoBauuir., rpoBeAeHHbrx Ha 6ase xaSe4prr Bo4nrrx pecypcoB 14

HHlKeHepHbIX AIIcqI4TIJIIZIH Kuprrrscro-Poccuficrcoro CrasxHcnoro yHr4Bepcr4TeTa

uu. E.H.EJrbrIkrHa.

Ha ocHoBe aHurvr3a nl{TepaTypHbrx, [poeKTHbrx v [aTeHTHbrx AaHHbrx

oOycJroBneHbr

aBTopoM c$opuynl4poBaHa npo6neua, rleJru vr sa4a-rrvr r{ccJreAoBawuit, HaMerreHbr
IIyTI{ I{X p elxeHl{f, TeOpeTLIqe cKI{ LI 3KCIIepHMeHTEUIbHO.

Aeropovr ocyulecrBJleHbl TexHoJrorr4qecKoe o6ocHonaHze, Teoperr4rrecKne
I{CCJreAOBAH,U.$., aHarIIzI3 OCHOBHO|O O6teUa SKCrIepI4MeHTaJIbHbIX AaHHbrX,
paspa6orKa MeToALTK rlHxeHepHoro pacqera rroBoporHbrx coopyxeHufi, a raKxre
coopyxeuuft BoAoyqera vr BoAopacnpeAeneHr{s, coopvrylHpoBaHbr ocHoBHbre
BbIBO,IIbI.

Crenenr AocroBepHocrrr pe3yJrbraroB rrpoBeAeHHbrx rrccJreAoBznuit
IIpOBeAeHr4eM .{eTaJr6HbrX SKCIrepr4MeHTOB C IIpr4MeHeHI4eM

conpeuennofi arrecrosaHHofi LT3MeplrrenrHofi a[naparypbr, conocraBJreHraeM
pacqeTHblx AaHHbIX c orlbrTHbrMr4 vr pe3yJrbTaTaMr4 Apyrux aBTopoB, a TaK xe
npoeepr<ofi aAeKBarHocrl{ [oryrIeHHbIX gKcrrepr,rMeHTaJrbHo MareMarrrrrecKnx
uo4elefr ro KpIaTepIaflM MareMarr{.recKofi crarlrcrlrKr{; noATBepxAeHraeM
rlpeAnox(eHHbrx rexHLIqecKI4x perueuufi IIareHTaMr4 Poccuficxofi (De4epaquu H

KuprrrscHofi Pecny6nuxu.
llper [oJIf{eHI{LI Teoperl{qecKr.rx MareMarrrqecKnx uo.qelefi AuHaMr,rKr4

npoqeccoe s o6reKTax perynupoBalvrfl. r4cnoJrb3oB€L[]rcb KraccuqecKr're MeroAbr
M aTeM aTLI qe CKO| O AIIaIM3A.

IlayvHan HoBrI3Ha Al,Icceprarluu 3aKrroqaercf, B paspa6orr<e rexHoJrorr.rlr vr

TexHLIrrecKI{x cpeAcTB rloBopoTa, BoAoyqeTa u BoAopacnpeAerrelJus. AJrf KaHaJroB-
6rrcrporoKoB op oclrreJrbnbrx cucreM ropHo - rrp e4ropHofi 3oHbr :



' paclllllpeHbl TexHI,IqecKue ycnoBl4fl u Tpe6oBaHI{rI K cpeAcTBaM [oBopoTa,
Bo,qolnleTa lI Bo,qopacnpeAeneHnfl, Ha KaHallax-6rtcrpoToKax Anr opoc[TeJrbgbrx
cr4cTeM ropHo-lpeAfopHoft 3oHbr;

' pa3pa6oraHa KnaccI{0I{KaIII4.l qenefi E cpeAcrB noBopora Ha opocr4renbHofi
cI4CTeMe;

nolyqeHbl MaTeMarI4qecKI4e 3aBI4Cr4MOCTr{ AJr.rr fr,rApaBnHrrecKlrx xapaKTepkraTuK
noBoporHbrx coopyxeHrafi Ha KaHaJrax c 6ypnuu reqeHzeM;
rIoJIr{eHbI MareMarllqecKlre 3aBI4cr4MOCTVr AIrfl. frirApaBnl4qecKl,rx xapaKTepl{crr.IK
crpyKTypbl rIoToKa B 3OHe BIrVrflHptfl BOAOpaC[peAeJrLrTeJrbHofo r{ BoAoMepHofo
coopyNeurafi;
pa":pa6oraHbl I4 3arIareHToBaHbI HoBbre ycoBeprxeHcrBoBaHHbre KoHcrpyKr{trr4
rIoBoporHbIX, BoAopac[peAeJrzreJrbHbrx u BoAoMepHbrx coopyxeHraft Arrfl
6rrcrporeqHbrx KaHaJroB;

Ha ocHoBe reoperr{qecKlIx LI gKcrrepr4MeHTaJrbHbrx LrccJre4oraHufi rroBoporHbrx,
BoAopaclpe.4eJII4TeJIbHbIX I4 BoAoMepHbrx coopy)KeHnfi upe4noxeHbr MeroAr4Kr{
ux tu4p aBJII{aIe cKOfO p acrleTa;
paspa6oraHu peioueH4ar\ur4 rro nrr6opy rroBoporHbrx z BoAoMepHbrx
coopyxeHNfi, a raKxe roucrpyxqzfi BoAopaclpeAeJrr4TeJrbHbrx coopyNeHufi
AJLI KaH€LJIOB c 6ypHuvr reqeHI4eM, Mero.{aM pac.rrera, [poeKT]rp oBaH7rfl,
CTP OI,ITE JIb CTB A II 3 KCIINY AT AItrUId IIP EAJI O)K C H HbIX C O OPYN C H Ufi .

[parcrnvecKarr 3Harrr{Mocrb paOoru 3aKrroqaercf, B paspa6orr<e u
pacrulrpeHlrrr
o6ocHosaHr4.[

KOMrrJreKCHbrx HarrHo o6ocnoeaHHhrx MeroAoB pacrrerHoro
rroBoporHbrx, BoAoMepHbrx r{ BoAopaclpeAenareJrbHbrx coopyxeuttfi

AJrr KaHaJroB ropHo-[peAropHoft soHrr.
I4cnomsoBanl4e paspa6oraHHblx B ArrcceprarJvn HafrHhrx peKoMeHAa\uit

ITo3BOJILIT ITOBbTCI{Tb KarlecrBo rrpoeKTrrpoBaHufl. KoMrrJreKca fLrAporexHXqecKux
coopyNeunfi Ha KaH€LJlax-6ucrporoKax 3a crrer cHlDKeHLrr MareprraJloeMKocrrr,
loBbIIueHkIrI HaAex{HocrLT rloBoporHbrx coopyxeuufi, coopy)KeHrafi no4oyqera rr
BOAOpaC[peAeneHr{rr, cHLDKeHr4.f, 3Ko[JryararluoHHbrx 3arpar rron]nrr4Tb 6olee
sKOHOMLrqHhre 14 rrpocThre [poeKTHbre perueHr4f, .

BHe4peHue pa":pa6oraHHblx rcoHcrpyrqnfi noBoporHbrx coopyNeHnfi
fIo3BoJIHT pacuJkrpvrTb SyHrcqHoH€uIbHbIe Bo3MOlItHocTI4 AaHHoro rr4rra coopyxenufi
no npolyclcHofi cuoco6uocrn, rro o6racru r{x [pLrMeHeHZrr, rroBbrc1rrb krx
HaAe)KHocrb 3a cqer yMeHblrreHLrr BbrrrJrecKoB Bo,{hr npu [oBopore 6ypuoro rroroKa
u He Ao[yqeHrlfl TIoAMbIBOB LI IIpOCAAKkr fpyHTa y creHoK KaH€rrra, IIpr{BoArrrltlx K
pa3pyureHr4ro noBopoTHofo coopyx(eHr4.rr.

llpuueHenrEe pa:pa6oraHnofi KoHcrpyKrIHr{ BoAoAeJrrrreJr-rr cnoco6crByer
BO3paCTaHI{IO CT9IIeHI4 raIUeHH.f, KLIHeTLIqeCnOfi 9Hepn4l4 HeCTaIIHOHapHOfO
BbICOKOCKOpOCTHOTO IOTOKa B sJreMeHTax KoHCTpyKrIr.rr4 14 yMeHbrrreHr4r{ BbrxoAHbrx
ct<opocrefi, rITo rIplIBoA?IT K yMeHblrreHraro pa3MbrBoB orBoArulero rpyHToBoro
KaHaJIa I{ I4cKrloqaer neo6xoAllMocrb ero o6ruaIIoBKI{ r 6eroH, gg1vD1afl crogMocrb
crpor{TenbcrBa coopyxeHux s I,5 paza.

I4cnolrgoBaHple paspa6oraHHhlx KoHcrpyKrlr,tfi soAoMepoB pacu?rp{er 3oHy
rpLrMeHeHHs BoAOMepHbrx coopyxeuuft Ha MenuoparraBHbrx (cerenux



Mexxo3tficrBenHblx) t<analax-6rrctporoKax, rro3BoJurer rrepeBo.qzrb rroroK vr3

6ypnoro cocro.xHl4.x B Ia3MeplrreJrbHoM yracrKe B cnor<ofinoe cocrorHlre 6eg
yctpoft crBa clerII4aJIbHbIX racnrelefi gHeprLrz rroroKa, coKparqaroqr4x cror{Mocrb
coopyx{eH}It, cHvDKafl norperrrHocTb ?l3MepeHu.'I pacxoAa BoAbr B H3Mepr{TeJrbHOM
cTBOpe [yTeM IToBbIIUeHLITI TOqHOCTT{ rr3MepeHr4g ypoBHg BoAbr tr rroBbrruelHnfl
3Kcrrnyaraqraonnoft HaAex{Ho crrr.

I{enHocrs HayqHblx pa6or corlcKareJrfl, rroJrHora rr3Jro}r(eHrrfl
MarepuaJroB Ar'rcceprarlrru. Pesymraru Arzrccepraqprr4 AocraroqHo rroJrHo
orpax(eHbr B ny6nuraqztx aBropa. llo reMe AwcceprarJuu ony6ruEr<oBaHo 49
HayqHbIX pa6or, u3 HIIX 2 ruroHorpa$uu B coaBTopcrBe, lonyqeHo 2 rnreura
Poccuficxofi @e4epar\Lrvr, 4 nareHra KuprrrscKofi Pecuy6nuKr4 Ha uso6perenue.
Pe:ylsramr Ar,rcceprarlr4oHHbrx zccne.4oBaHHLI onYonI4KOBaHbI B

cneqzanz3l4poBaHHblx I43AaHn.rx Kuprbr3craHa, Ka^:axcrala Lr Poccuu BXoAruIr4x
e PI4HII u CKOITVC. Peaynrrarbr LIccJIe.qoBanuft.BoruJrLr B rrpoeKrbr K BHeApeHr4K)
rIpeAJIoxteHHhIX HoBbIX rloBoporHbrx coopyxettvtit, BoAoAenr{relefi Lr Bo.qoMepoB B

KaHane Xeruren cLIcreMbI peKrt Zccur<-Ara B r{yficrcofi o6tacru, KaH€ure-
6rtcrporor<e Cyycaurrpcrcnfi MocKoecKoro paftoHa gyficxofi o6nacrv, BHeApeHbr
B npol43BoAcrBo va Llccntr-ArI,IHcr<oM noAlr4TbrBarouleM KaHaJre Ar-s oporuenarr
3eMeJrb AB lI << Suxus- C yy >> Llccsrx-Arnucrcoro pafi on a rlyfi cro fi. o6 taqu.

Cuequa.nbHocrb, noropofi coorBercrByer Ancceprarluq

Co4epxaHlie Alaccepralllll,r u anrope$epara coorBercrByer cleqlr€urbHocrr{
0 5 .23 .07 - fra4porexHurrecKoe crpor4reJrbcrBo.

,{HcceprallI4 oHHruI pa6ota <ConeprueHcrBoBaHue KoMrrJreKca coopyxeHrafi
[nfl ynpaBneHll.fl 6ypuuura fIoroKaMI{ Ha KaHaJrax ropHo-npe4ropnoft 3oHhD)
yAoBnerBopter rpe6onanvrfll.r') rpeltssrfleMbrM I{AK KP K AoKropcKr4M
AI4ccepraIILItM B coorBercrBvru c <<floroNeHr,reM) o rroprAKe npr4cyxAeHur
yteuoft crerleHr4 AoKTopa rexHLIqecKrax HayK rro cilequaJrbHocrr4 05.23.07
f z4porexHr4r{ecKo e crporrrenbcrBo

flp e4ce4are Jrb 3 ac e Aanvrfl ,
san. r<aSe4pofi BogHbrx pecypcoB
r{ r{HxreHepHbrx AnarJkrwwnr KPCY
K.T.H., AOIIeHT

H.B. EpruonaCerperapb, K.f.H., AorIeHT %fu"
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