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Marcziraa fpzrop r e B,r."a B o*o n a <Hayuuo -MeroAr'qe cKr4 e ocHoBbr
MOACNUPO BAHVTfl TIPOqCCCOB YIIPABN EHLTfl 3KCINYATAIIIIOHHbIMI{

XAPAKTEPI{QTIdr.AI.{Id OCNOXHdHHbIX HEOTCAO6bIBAIOUIHX CKBAXI4H).
rIpeAcraBJIeHHyrc Ha col4cKalF^ue yrrdnoft crerleHl4 AoKTopa rexHr4r{ecKr4x HayK
[o clelll4aJrbHocrr4 2'8.4. - Paspa6orKa H oKcrrnyarar\krflHe6rf,Hbrx rr ra3oBbrx

MecTopoxrAeH]u'ir

l. Ar<ryanruocrb reMbr BbrrroJrHeHHofi pa6oru
TpaArEquoHHble 3allacbl He$r.f,Hbrx Mecropo)K Aeluir ts 3Haqr4TeJrbHofr Mepe

HaxoAf,Tc'g Ha IrocJrerHefi cranvvr pa3pa6orKu He roJrbKo B Poccprr4, Ho r4 Bo BceM
Mllpe' B 3Tax ycnoBH-{x 6onrruyro aKTyanbHocrb [pr{o6peraror pa6orrr ro
coxpaHeHl4ro rroreHr\PraJra ro6bIBaroqLIX I4 IrafHerarerlbHbrx cKBa)r{r4H. Ha uos.qHr,rx
cra4Kflx 3KcrrJlyararlukr MecropoxAe]Hprir npol4cxoArlT cHr4xeHr4e rroreHrl14ana
oKBDKpIH 3a crrer 3arp.[3HeHl4-fl ilphrcaloirHoi4 3oHbI rrJracroB, cKBaxlrH vr
cKBaxI4HHoro o6opy4onaHLrfl- ac$anbro-cMoJrr4crhrMr,r, [apaOHHoBbrMr{ Lr

coJIeBbrMlI orJloxeHl4flldu. [tn ynpaBJIeHHt sruMr4 rrpoueccauu seo6xoAr4Mo .{arb
orBer Ha Borlpocbl: KaKI4e SasH'recKue Lr xzrMkrrrccKue MexaHH3Mbr rlpr{BoArr K
BbIrIaAeHI4ro orJlo)Keuuit, KaKpIe Mecra cKBOKIaH 14 cKBalKr{HHoro o6opy4on aHkrs
Har4ooJree [oABepx{eHbr 3arpf,3HeHI4IO" MarerraarnqecKas

Qoprraa-ura 3ar\krfl 3Tr4X
MexaHI43MoB rlo3BoJr'f,er KoHKperu3i.IpoBarb pa3BLITHe [poqeccoB 3a{p.rr3HeHr4.f,,
HaMerr4Tb rpasrar<rz r4 rrporpaMMbr oqrrcrKr{ r{ oMeHbr o60py40n aHufl 14 B rlenoM

[{.o. nepnoro rrpopeKropa (DfAOy BO
cKr4fi rocyAapcreeHurrfi

eKcaHApOBHa LUeluarona
2022 r.



Aarb HO$T.[HI4Ky IaHcrpyMeHT KoHTpon.fl coxp aHeHHfl rroreHurrana pa6orarorrl4x
cKBax(HH rra rro3AHr{x sra[ax pa:pa6orxrE.

Kon:rponb 3a coxpaHeHr4eM rroreHrln'ana cKBaxI4H

3anJraHr4poBaHHbre TeMlbr 4o6rruz [poAyKqr{r4,

SHepfeTl4r{ecKr{e pecypcbr, HCOOXO,IIIIMbIE rnfl rroAAepxalllrfl
rrpoAyKrr4nHocru/uprzerrazcrocru cKBaxnrr. Taxuu oopa3oM, TeMaTHKa

npone4duurrx uccneAoBauui,r kr ronyqeHHbre pe3ynbTaTbr onpeAen.rreT

aKTy€rJrbHo crb [p eAcraBJreHHOfi 4rAC Cepraru{ oHHofi p a6 orrr.

2 .3wa'rkrMo crb rnf, HayKr' p e3ynbraroB .qkr cceprarl'roHHbrx

HccJreAoBaluuia aBTopa

Hayunyo cocraBJltrIotl{yrc Al4ccepraqraonHofi pa6oru cocraBJr.rrer, B rrepByro
oqepeAb' anlapaT AJIf, KoHTpon{ n rloAAepx{alF^ufl. noTeHIlI4aJIa pa6orarorqr,rx
cKBaxrrH Ha no3AHr4x grarrax pa":pa6orra. Sror anlapar BKJrroqaer KoMrrJreKc

rrao4elefi reqeHufl rpdx$a":Hofirvro4nQuqrrpoBaHHbrx MareMarr{qecKr4x

ra3oxI4AKocrHofi lrcrepcuoft craecH (ra:-no4a-neQrt) B HacocHo-KoMrrpeccopHbrx

HacocHoM v cenapar{r4oHHoM o6opy4onaHnvr cKBaxprH.

rvrnlpaBnvr{ecKoe upu6lzxreHr{e c oAHr{M raBJreHr4eM Vr

KaH€UrOB. 3a4aua [pofHo3rapoBaHr{r BbrrrareHu.fi ocanKoB

perxaercf orAenbHo or rraApoAr4HaMrr.recKofi Mo.uenr4.

lo3BoJr.[eT [oAAepxr4BaTb

A TAK}KC SKOHOMI4Tb

rpy6ax (Fil(T),

PaccuarpwBaerar

renaneparypofi, Ho pa3HbIMH cKopocrtMl4 Qa:" Cloxuocrr paccMarpr4BaeMbrx

rpoueccoB o6ycnonleua B 3HaqHremsofi Mepe repexoAoM crpyKryp
rranoroQa^:Horo rer{eHklt (nysrrprxonufi-cuap xgttuit-AncnepcHo-xonrqenofi) u
I43MeHeHI{eM ocHoBnrrx ceoficrB rloror<a. PaccuorpeHbr KaK rr.{ApoAlrHaMr4qecKr,re

acleKThl TeqeHI4t ArrcnepcHblx cMecefi uo KaHaJraM, TaK H TelJroBbre sS$exru
o6uena nuyrpenHefi eueprzefi rroroKa, cKBalKr4HHoro o6opy4on ap1ufl u
oKpy)Kaloqux [opoA, colpoBox(Aarorrd]re grrr reqeHr4.s. Oruerrau, qro
paccMarpl4BaeMble 3A4aI{r4 {BJI.flIOTCf, CB-{3aHHbrMI4, qro He rlo3BoJr.trer [pI4MeHr{Tb

Arrfl. vrx perxeHHr MeTOAbr pacqe[neHr,r_rr.

B npoqecce reqeHl.t I4 H3M.H eHVfl AaBneHr'rf, r4 TeMneparypbr cMecrr npor{cxo.4rrr
BbIlaAeHI4e uapaSraHoBblx KoMrIoHeHron ueSu4 14 coJreBbrx KoMrroHeHToB no.uu. B
KaqecrBe ocHoBHbIx eSSerroB, rIpI4BoAtIrIHX K BblrraAeHaro oca.{KoB, BbrAeJIeHbr

cHI4xeHI4e AaBneHnr ne0ru Hu)Ke .{aBneHHt HacbrlqeHkrfl Lr reMneparypa cMecI4.

Polr acSanrro-cMoJlI4crblx KoMIroHeHToB cBoArrrc.rr K apMr{poBaHr,rK) napatpnnonrrx
oca,4KoB Ha cTeHKax

uapa$unon vr conefi
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Peuresue srofi 3a$arrr rIpoBoAI4Tc.rr B paBHoBecHoM npra6mzN eHLrLr, B KoropoM rro
pacuerHoMy paclpeAeneHHro AaBneHI4f, u reMrleparypbl rrnroroSasHoro rroroKa
paccqplTblBaerc-fi pacilpeleJleHue orrioxrenufi Ha creHKax KaHiuroB. Taroe
upz6nzNeHrre rlo3BoJl.f,er HaAexHo orleHr4Barb roJrbKo fpaHr4rlbr a6ttacryt
3afp{3HeHrax o6opynoBa%ufl, Ho He ronlqzHy ornoxenuir u ee pacupeleJreHr4e

B,4OJIb KAHAJIOB.

frasHrir'Iu pe3ynbraraMl{ npLIMeHeHr4.rr TaKoro anr.apara iloAAepx aHr4fl

rIoreHIII4€LrIa pa6orarorqzx cKBalKI4H tBJrtrrorc{ TexHoJrorur{ecKi4e napaMerpbr
pa6oru o6opy4onaqvrfl. A r4MeHHo rrponycKHas cnoco6nocrr KaHaJroB

ooopy.4oBaHufl cKBaxI4H' z3MeHeHlIe HaIIopHo-pacXoAHbIX XapaKTepLIaT]flK

HacocHoro n cerrapalllroHHofo ruHeKoBoro o6opy4oaaHkrfls oHepro3arparbr Ha

no4r€u rpoAyKIIHLr npkr ycraHoBJIeHHoM cKBaxr4HHona o6opy AoBaHHpr. pacq€rrr

rIo3BoJItIor nporHo3l4poBarb ycnoBI4.rr Bbrxo.qa ur3 crpo.s groro o6opy4on aHufl, rrpvr
ero 3arp.tr3HeHar4, a raKxe ga cqdr neperpeBa.

Orvrevy KaqecrBeHHyro npopa6orrcy BorrpocoB MOAeJrr{poBallufl TeqeHut

KaH€Llax rro MarepLraJraM pocczficrcoit ura3oxtrAKocrHhrx Ar{cnepcHrrx cl,recefi s

uzponofi Jl[reparypu" He4ocrarKoM o6:opa rBJrf,ercr r4crroJrb3oBaHr4e n 6omnefi
creneHrl crapblx JII'ITeparypHbIX I4CTOqHHKOB l1_watrctit oxBar crarefi [ocJre.rlH?rx 5-7
ler' llpu [ocraHoBKe 3aAar{ )KeJIareJrbHo 6rrlo 5rr orueu{Tb re HoBbre 3JreMeHTbr,

KOTOpbIe BHeceHbI B TpaAI4I{I4OHHbIe CXeMbr pacueron. B pa6ore 3To CAeJraHo Jrr4rrrb

Ha 3aKJrrcq[TerbHoit cratuu.

3 . 3Ha.rzMocrb Anr npor43BoAcrBa pe3yJrbraroB

Ar4cceprarllroHHbrx accneAoB auuit aBTopa

Pa:pa6oranurrfi aBTopoM KoMIIJTeKc nao4erefi rerreHr4.fl MnorodasHbrx cMec efi u
oIIeHKn Z3MeHeHI4.fl TeXHOIO|LITIeCKT4X rrapaMerpoB npr{ ocaxAeHHH AUegpeH B
IIAO ((HK <PocreQrt> nyrdu I{Hrelparlnr4 B Kopnoparr4BHbrfi rcounrexc <Rosneft-
WellViem), I{clloJlrsyeurrfi npra pa6orax [o rrpoMhrrxJreuuofi gKcrrnyar ar\uu Ha

AoobrBaroqux npeAnpr4f,Tvrflx Kounanuz, B rracrHocrr4, B ooo (pH_
IoraHcrcue$rera^:>, ((PH-llypue$reras>, <pH-CaxanHHMopHe$rera^:>, (pH_
CranpouolrueSreras>> AJI{ rloBbllrreHra.rr ecfQercrraBHocrrr MoHr4ToprrHra kr

O[IT?IMI43aIII{I4 pex{uMoB sKctrnyarar{uu MexaHr43r4poBaHHoro Son4a 9KB41KHH.

Mareuau{rrecKa-fl Mo.qenb kr anropLrrM e€ perueHr4{ AJrtr 4nyxSa:Horo
rpexronanoHeHTHofo BepTI4KaJIbHOfO TerreHpr.f, fa3oxr.rAKocTHbrx cuecefi n HKT c



rreroM [orpy)KHbrx
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rIeHTpo6exHbrx HacocoB peanr43oBaHa B nporpaMMe
I'IHOopMaIIuoI{Hoft cI4creMbl ynpaBnenufl MexaHr43krpoBaHHbrM OoHAoM cKBilKrrH
(uC MexSoH4) z rIo3BoJIIrJIa rlpoBoAr{rb aBroMarr'qecrnfi rrorrcK pe3epBoB
yBerI4qeHI'I.f, IpOI43BOArITeJIbHOCTI4 HacocHhIX ycraHoBOK, rroBblcl4Tb
rexHoJlorHqecKylo o00exruBHocrb oKcrnyaraqirrr ycraHoBoK OI{H, r{ro

nao4raSraqapoBaHHbre MoAenr4

6rtru I4c[oJrb3oBaHhI nrfl,
napaMeTpoB nofpyxHofo

cKB alKr4H He Qre40 6brB aroqr4x npeArrp usruir ooo (pH-
uttu 2,3 cyr., yBerrLr-rrurb rrpoAoJrxrrreJrbHocrt pa6orrr

Ar{cnepcr4oHHbrx noToKoB MOfyT

kr3MeHeH[r 3KC[nyaTarII4OHHbIX

BbI3BAHHbIX BJII{.'IHI{EM HAooopyAoBaHvrfl.,

aKry€LrlbHo Anfl sKcllnyararlnu oclorxndsHoro Souga Ao6rrsarcqnx cKBa)Kr4H.

ocuarqdunux V3I$J. llprarvreHeHue I4C MexSoHA B 2018 r. no3BoJrr.rJro yBenLr.llurb
upo.{onxrrreJrbHo cru MOII
flypHeSrera3> na 0,3 yo

cKBDKI4HHoro o6opyl'oBaHurfl. Ha orK€13 n OOO <PH-IOraucrneSreras>> B cpeAHeM
Ha 0,3 o/o puru 1,2 cyr., MOn pa6oru cKBalKaH ua 0,5 o/o utlr 3,6 cyr.I4C MexSoH4
c 2017 r' nue4peHa Ha Mecropo)KAeHr4rrx, sKcnnyarnpyeMbrx OOO <pH-BanKop)), 14

I4ononb3yerct Anfl oIIeHKLI sHepforroreHrlr4€Lrra MexaHr43krpoBaHHOfO sOHAa
cKBantI4H Lr peanrBarlkrr [polpaMM sueproc6epe]KeHl4.l, qro no3BoJrr4Jro coKparrrrb
y4elrurtfi pacxoA sJIeKTposHeprIdI{ Ha MexaHr43r4poBaHnyro 4o6brrry )Kr,rAKocrr4 or
12,05 rBr/r n 2076 r. 4o 1 1,95 xBr/r e 20l g r.

4 . Konrp erHbre p eKoMeHA aL]o4H rro u crro Jrb3 o BaHr.rro p e3ynbraroB

lr BhrBoAoB Ar{CCepT ArJkru

Peeylrtarbl AI4ccepralluoHHofi pa6oru ro [oBbrrrreHzro eqSer<rranHocra r4

oIITI4MI{3arII{I{ MerOAoB y[paBJIeHI4.rr rexHoJrofuqecKr{M rrpoqeccoru 4o6rrvu nesrz
ocloNnenHblMr4 CKBaX{r4HaMI4 peKoMeHAyroTc_rr K

IIpeAnpr4.sTnflx

f€l3OXI{NKOCTHbIX

LICcJIe.IIOBarruit

paouupeHHoMy lrcrroJrb3oBaHkrro
HA neSre4o6brBaroqrx IIAO (HK <<PocueSrr>,

TLIApOATIHaMI{Ky reqeHu-s Snrou4on cno6o4uoro rasa, orJroxreHr4fi conefi ra ACIIB
Ha rrpeAn puflrnflx IIAO <Iyrcofi ru, < C yp.yru e S reras > .

5 . rly6"ruE Kar\lrpr, o rp alr aro trlu e o cH o BH o e c oA epx aHkr e A r4 c c ep r ar\vru

OcHoeuHe pe3ynbrarbl AHccepraquonHofi pa6oru ony6nrzroBaHbr e 3l HayqHoM
TpyAe, B ToM r{acJre 15 crarusx B BeAyrrlux

sxrro.reHHbrx B neper{eHb peKoMeHAoBaHHbrx

per{eH3r4pyeMbrx HayqHbrx x(ypHanax,

BAK MrzHo6pa":oBaHrz.rr u Hayru pO,
rpdx uouorpaSla-f,x, oAHorra yue6noM r4 oAHoM MeroAr4irecKoM noco6rzqx. llory.reHo



HayqHo-[paKTHqeCKVX KOHQ epeHrlrrsx.

6. O6qax orIeHKa Ar4ccepraquouuofi pa6orrr

lnccepraqllouHa.f, pa6ora M.f. Bomona uocB{rrleHa arryamuofi npo6ner're
rIoBbIIIreHr'rx eSSerrI{BHocrI4 TexHoJlorrrrlecKr{x rrpoqeccon 4o6rrvu neSra nyr6u

[poqecca yilpaBneHz{ pa6ounuu napaMerpaMr4 ocnoNndnHrrx
ocHoBe MOAenbHOfo rrpofHo3krpoBaHl4f pe)Kr4MoB SKcrrnyaTar\uv Lr

Hayr{Ho o6ocnonaHHofo no46opa nolpy}KHoro o6opy4oBaHr{{.

llpegcra"'reHbr pe3ynbrarbr a*anu3a BIrLrflHLrfl orHoureH's .{aBJreHr4s Ha
sa6oe cKBax{zHbr K AaBJreHLrro HacbrrrleHra.fl ue@rz r€tsoM (pro/pnor) Arrfl
4o6unarouu{x OI(Ba}KHH p{Aa Mecropoxr geuuit 3ana4Ho - Cu6npcKoro peruroHa Ha
trpo-fi{BneHlde v I{HTeHcHBHocrb ocJro)nH.f,rorqux SaxropoB, a rarcKe 6egorrasnoc6
pa6orrr nolpyxHoro o6opyAoBaHl{.f,. Pa:pa6oraH Hayqno-o6ocsonauurrfi arrlapar
nJraHrapoBallzrfl. Me)KoqncrHofo nepl4oAa 3Ko[nyaraL\uu cKBax{r,rH ilrrfl.
rlpeAynpe)K.qeHllfi v ycrpaHeHl4r ocJrox{Hrroqrdx Saxropon B o6opy4on a1kru

4o6rrnaroilIl{x cKBaxI4H Ha ocHoBe MoAeJrbHoro [porHo3r,rpoBaHr4q crpyKTypHbrx r.r

TenJIoBbIX pex{I4MoB no4r'elta fa3ox(I4AKocrnofi cMecr{ Ha rroBepxHocTb.

Mo4epuu3llpoBaHbl rl4ApaBnarrecKr4e rroAxoAbr K orrucaHraro rpex$€BHbrx re.{eHufi c
yuerou ornolKeHl4fi rravnepalbHhlx colefi u napaSuHlrcrhrx orJro)KeHrrfi ua c:resrax
o6opy4onailLrfl 4o6rrnalolr{Hx oKBarrun. Yro.rrrdnnue orIeHKZ cKopocr}r rr3MeHeHr,rrr

ToJrIrII4HbI orJIolKeHI{-[ tBJl.trorc-fl ocHosofi HayqHo-o6ocHoeaHHoro rrnaHr{poB a'prfl
M e)Korr 14 cTH o f o II ep r4 o A a 3 K C nny aT ar\r4r4 c KB axr4H .

Mo4epur'rcIzpoBaHa MareMarlrqecKaq MoAeJrb renJroBoro [orpaHurrHoro cJror Ha
Kopnyce sileKTpolleurpo6eNHoro Hacoca. llpe4loxeH MexaHrz3M reHepr4poBaHrryr

ueycroftullBblx fa3oBbIX KaBepH Ha BbrxoAe Lrg MexJrolrarorrHoro KaHaJra
qeHrpo6ex{Horo pa6ouero KoJIeca Hacoca. Ha ocsoBe ypaBH elvrfl la;1a11ca cux,
AeI4crByIouII4x Ha nysup€t< ra3a B MexJIoIIaroqHoM KaHaJre qenrpo6exHoro KoJreca,

noJlyrleHo q)eHoMeHorofnqecKoe Bbrpa)KeHrre /.nfl pacuera fpaHr{q flepexoAa
fa3oxlrAKocrHblx CTpyKTyp or (ny3brpbKoBofo)) pex(r4Ma Ter{eHr4r K
([epexoAHoMy) a or (IIepexoAHofo) K TeqeHLrK) C <<ycrofi.runofi rasonofi
xanepHoft>>.

)
cBl{.qerenbcrBo PO o rocyAapcrseHHofi perucrparlr{H rrporpaMMbr Anfl OBM.
PesylnraT5r ALrccepraIJI,IoHHbIX accneAoBauuft AoKnaAbrBarrkrab Ha pocczficrux

oIrTI,IMI43aIII4I4

CKBAXLIH HA



6

PACqETOB IIO3BOJII4JII4 IPO|HO3IIPOBATb CHI4XEHI4E XAPAKTEPI4CTI4K

HacocoB Lrc3A OTJTOIKeHT{' Mr4HepaJrbFrbrx coJrefi. Taxze ilpofHo3br

Anfl pa:pa6orr<z HayqHo-ooocHoBaHHbix naepoupuxrnfi [o
orIrI4MI43aIIkIH rrpoqecca no46opa 3neKrpol{eurpo6eNurrx HacocoB B npoqecce

Soput'tpoBaHHfl $uzaftwa HeSre4o6brBaroqr4x cKBaxHH Lr rrnaHr4poBa}jufl
M exoqr4cTHo f O n ep r4oA a sK0rrJryaT arJvrv cKB axr{H.

Paspa6or:aH AI/HAMIdTIECTAfi CUMYJIflTOP CT4CTCMbI ((IIJIACT-CKBAXI4HA)),

rIo3BoJII4Bnufi roBblcrrrb e$$er<rr.rnHocrb npoqecca ynpaBJreHux go1wuefi ne$rra
MexaHr43LrpoBaHHbrMr4 H Qouranzpyrcqr{Mr4
[po rHo3]rp oBaHLrfl BO3MO)KHbrx pr{ cKo B CpbrBa

go6uvn ue0ru kr ocBoeHut cKBaxtI4H B ycnoBu.sx BbrcoKoro fa3ocoAep )Ka1vrfl
4o6rrnaeuofi cKsaxuunofi npoAyKqr4n.

Anrope$epar rroJrHocrbro orpax(aer kr coorBercrByer
Akr}Ceprarlvu. Tevra u coAepxaHr,re AkrccepraqvoHnofi pa60Tbr

$oprvryne crel{I{aJlbHocrlz 2.8.4. Pa:pa6orr<a H oKcnnyar ar\ufl neqrxurrx u
r€BoBbIX MecropolKgeuuia (HayrIHbIe acrleKTbr kr cpeAcrBa o6ecue.reHu.s
cI4creMHoro KoMrIrIeKcHoro (uynmr.r4l{cl{utrnllHapuoro) [poeKTr4p oBaHufl u
MoHr4Topr{Hra rrpoqeccoB pa^:pa6orr<u Mecropoxgeuuit yrneBoAopoAoB,
3KCnJIyarar\ukr rIoA3eMHbIX XpaHI,rnHrrI ra3a, co3AaBaeMbrx B UCrOrqennrrx
MecropoxAeHu.{X 14 BOAOHaCbIrIdeHHbrx flJracrax c qenbro partrHoH€urbHofo
He.qpolonb3oBaHl4-[) (u. 3); (Hayr{Hble ocHoBbr KoMrrbrorepHbrx rexHonoraft
[pOeKTIIpoBaHLIfl, IIccneAoBali,us' 3KcnnyaTaI\vILI, KoHTpOn.s V ylpaBneH4-f,
npLIpoAHo-TexHoreHHbIMrI eI4creMaMH, SoprraapyeMbrMa Anfl r{3BreqeHl4,
yfneBoAopoAoB 143 HeAp ulru r4x xpaHeHr4-rr B HeApax c qenbro essercrunHofo
I4crIoJIb3oBaHLrfl MeroAoB 14 cpeAcrB ttHQoprr,ralluoHHbrx texHonolufio BKnloqa.rr
pIMI4TarIuoHHoe MoAenI4poBaHI4e reoJrorrrrrecKl{x o6rerron, crrcreM eupa6orru
3arracoB yfneBoAopoAoB kr feoJrofo-TexHoJrofr{rrecKr{x npoqeccon> (n. 5 ).

B rcaqecrBe 3aMer{aunfi x Al4ccepraqaoHHofi pa6ore cneAyer orMerr4Tb:
l ' Anrop n pa6ore 14 aBropesepare cJrr{ruKoM uo4po6Ho paccMarpr{Baer

Borrpocbr MoAenupoBaldprfl rtl3olKrcnKocTHbrx rroToKoB, XOT{, COfJIaCHO

cleIII4€IJIbHocrI4, B nepByro oqepeAb, ueo6xo4rarrao csoryclrpoBarb BHr{MaHrre Ha
TeXHoJIOfI{qecKLIX aCIIeKTaX, KoTopble [pOrHO3I4pyIOTC{ V aHaJII43kIpyIoTcr B

Ar4CCepTarlr4r,r.

cKBa)KI4HaMI4 nyTeM MO,4enbHofo

[oAaqz Ha pe)Kr4Max SopcnpoBaHra_rr

Pesynmaru

qeHrpo6exHbrx

npafiue BDKHrT

coAeplKaHnro

cooTBeTCTByrOT



2. llpn corocraBJIeHLII4 pe3ynbraroB pacueron c 3KcrreprrMeHTaJrbHbrMr{

AaHHbIMI4 cnenyer pa3Aenl4Tb rlapaMerpbr Mo.{elefi ua o[peAenf,eMbre us ra6rraq u
KoHcrpyKquu o6opyAoBaHl4.g u (Hacrpoer{Hbre)). llocle4ur4e orrpeAerrrorc.rr uyrev
corJlacoBalJkrfl. pacveruux 14 3KcrrepaMeHTaJrbHbrx KpHBbrx. llpranreHeuue 3Tr4x

gHat{eHufi HacrpoeqHblx napaMerpoB H .qoJI)I(Ho corocraBJrflTbcs c rpoMbrcJroBbrMpr

.IIAHHbIMI4.

3. llpu $opuynvrpoBKe ucilonb3yeMbrx ruo4erefi ueo6xo.4uMo qerKo Bbr.rleJrr4Tb

HoBbIe sJIeMeHThI, Koropble Iz MoAr'rSur{r,rpyrcT cJro)KuBrrrnec.rr no.qxoAbr. B r<oHqe

pa6orrr aBTop [epequcnfl.er vx, Ho rrerKofo Ir oAHo3HaqHoro rIoHrzMaHtrfl Bee )Ke He

co3naHo.

4. llo o$opnrneuvlro pa6oru I4Merorc.rr cneAyrorlr4e 3aMerraH4-rr: MHorrre
aifpenuurypbr oAHI4x LI Tex xe [poqeccos o6osHar{arorc.fl rro-pa3Horray. Haupr4Mep,
ac$anrrocMoJrrrcrbre OTJIO)KEHI4-'I HA3bIBAIOTC' ACIIO, ACIIB;
eJleKrpoqenrpo6eNHble Hacocbr - y3I{H, 3IdH, n3tr{t{, a HeKoroprrx a66peBuutyp
He BBOArrrC.rr BoBce: oo, Moil, rcoroprrfi B TeKCTe pacrur,rspoBaH KaK

Mexo.rncrnofi llepuo4 Pa6ortr 14 r.rr.

Yrcagannrre 3aMeqaHI,It He cHIDI{aIor rleHHocrr{ [onyqeHHbrx pe3yJrbraroB

AuacepraqzoHnofi pa6orrr B r{enoM.

fiuccepragux Marcvva
HayqHo - Knalz$ zlcaqur o nuofi

floloxen krfl o rrptroy)KAeHurz

flpanurenbcrBa P(D or 24.09.2013 }lb 842 (pea. or 1I.09.2021), " roropoft na
OCHOBaHI4LI BbIIIOJIH€HHbIX aBTOpOM I{CCiIeAOBaUUit I{3JIOXSH6I HOBbre HayqHO

o6ocnonaHHble TexHoJlorl4qecKne pa^:paSorxn B o6tacrn [oBbrrrreHr4z

eSSerrranHocrl4 npoqeccoB 4o6riuu He$rra nyrevr onrr4Mr43arrrar4 rpoqecca
ynpaBneHl{t pa6ovnuu napaMerpaMr4 ocroNndHHrrx cKBa)KrrH Ha ocHoBe

MOAenbHOfo npofHo3r'rpoBaHr{r pexlrMoB r4x SKclnyarar\vrur u Hayr{Ho-

o6ocnoeaHHoro no46opa ilorpyxHoro o6opyAoBaHr{.rr, 14 lr.,ureer BDKHoe 3HaqeHae

An rr p a3Br{ru.r ne Qrera: osofi orp acnr{ crp aHbr.

[nccepral{u.s coorBercrBylor Sopuyne cnequaJrbHocrrr 2.8.4. - pa^:pa6orKa r{

sKcnnyararryrfl ueQrxHrtx I4 Ir€BoBbIX MecropolKAeHuit, a ed anrop 3acJryxaBaer

3AKIIOqEHI,IE

fpuropreBvr.l.a BorKoea trBrlserc.rr :aneprueHuofi

pa6orofi, coorBercrnyrorqefi :rpe6oeannxru il. g

yqeHbrx creueuefi, yrBeplnAeHHoro llocraHosJreHr4eM
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npHcyxAel/^ufl. HcKoMofi y'IeHofi creneul{ AoKTopa rexHLrr{ecKr4x HayK rro yKa3aHHofi

crrerln€rJrbHocTz.

,,{ucceprarlr{oHHar pa6ora paccMorpe*a kr o6cyx4anacb Ha pacmlrpeHHoM

3ace4aHLrv HafrHo-[pI{KnaAHoI]o ceMr4Hapa @HsraKo-rexHr{rrecKoro r,rHcrr4Tyra

TrcvrfV, HayqHo-uccJleAoBareJrbcKar AeflTeJrbHocrb Koropofo coorBercrByer

reMarkrKe.4r4cceprar\vr4 aor4aKareJr.f,, nporoKon l\b 1-22 or 13.01 .2022 r.

Haytmrfi pyKoBoA[rem @usuKo-TexHrdqecKoro

prHcrr4Tyra TrorvreHcKoro rocyAapcrBeHHoro

yHr{Bep cr4Tera, AoKTop S v eHxo -u areM arr4rre cKr,rx

HayK, npoSeccop

Ko u craHr urt MuxairJr o B r4rr (D €4 op o n

14.01.2022

flo.qnracn runa Mu

Y.{€H ofAoy rs eHHtrfi yHr{Bepcr.rrer)

3.M. Jh.rvr

14s 2r.

f[enuaxona Hararn.{ Anexcan4po

I4.o. nepaoro rpopeKropa ofAoy Bo <Trouencxuft rocy4apcreeHHrrfi

yHr4Bepcr{TeT)), KaHAr{AaT Xr,rMr,rqecKr.rx HayK,,4orIeHT

PO, 625003, r. Trol,reHb, yJr. Bologapcnoro,4.6

Teir. : 8(3452)59 -7 4-02

Slerrponuufi a4pec : n. a. shelpakova@utmn.ru

@€4opon KoscranraH Mraxafi lonu.r,

HayrHrrft pyKoBoArdrem @ras nxo -rexHr,rqecKoro

HHcrr{Tyra Trouencr<oro rocyAapcrBeHHoro

yHHBepcrrTeTa,

AoKTop Sraruxo -uareMarr{qecKr4x HayK rro crrerlr4 aJrbHo crr.r

01.02.05 - Mexaurara xraAKocrrir, ra3a rr rrJra3Mbr,

npoQeccop ofAoy Bo <Trouencxr.rft rocyAapcrBennrrfi yHr{Bepcrzrer),

P(D, 625003, r. TroueHb, yJr. Bono4apcxoro,4.6

Ten.: 8(3452)46-80-24

3lercrponHuft a4pec : k.m. fedorov@utmn.ru


