
OT3bIB

oQuqnalbHoro o[rroHeHTa Ha AnccepraruroHHyro pa6ory EopolanKl{Ha

,{*rurpun A;rexceeBr.rqa <<Pac.rer H yrrpaBJreHrre HecrarlnoHapHbrM TerrJroBbrM

pe)Kr{MoM paOouux 3oH AJrrrHHbrx oqrcrHbrx saboen (na rprrMepe

Crapoduucxoro MecroporyAeHlrfl rcarufinsrx co.nefi))>, [peAcraBJreHHyro Ha

corrcKaHrre yueuofi cre[eHrr KaHArrAara rexHrrqecKlrx HayK rro

c[eqr{aJrbHocrrr 2.8.6 <<IeouexaHr{Ka, pa3pyruenrre ropHbrx ropoA,

pyAH[rrHafl aopora3oA rrHaMH Ka rr ropHafl ren.noQu3rrKa)>.

llpe4craaJleHHa.lt Ha or3brB Ar.rcceprarllroHHar pa6ora o6ulnrvr o6revrorr,r 133

cTpaHr{rlbr Malrll4HortlrcHoro TeKcTa cocTor4T u3 BBeAeHI{t, rleTblpex fJraB H

3aKJIIorIeHkrfl, crrvrcKa Jrr{Teparypbr r43 136 nauuenoeaHufi, coAep)Kur 47 pucyHKoB

u 23 ra6 nrrlbr. AaropeQepar Ar{ccepraur{u r43Jro)KeH Ha 23 crpaHlrrlax.

Anrya.nrHocrb pa6orrr. KaK usnecrHo, coBpeMeHuue ruy6oKr{e [raxrbr 14

pyAHI4KI{ orrr4qarorc.s 6ommofi uporxxeHHocrbro ropHbrx nupa6oroK Lr ctoxnofi

rololorrneft cldcreM BeHTIiJIf,uI4I4, ocHarrleHHbrx Ao6rr.rHrrrvr o6opy4onaHr4eM

3HaTILITeJITUOfi MOTIIHOCTI4, KpOMe TOrO, xapaKTeplr3yroTcr cJroxHbrMrr

feoJIofLIqecKI{MI4 LI TOpHOTeXHLTqeCKLIMI4 yCJIOBVTflvrVT pa6Orrr, a TarcKe BrICOKI4MT4

reMrleparypaMl{ ropHbIX nopoA rr Bo3Ayxa n pa6oqrrx 3oHax. 3ro cloco6crByer

QopnrrapoBaHl4lo B sa6oxx HarpeBaroqero MraKpoKJrLrMara, npenrrcrByroqero

HopMaJIbHofi repuoperyJlslluu opraHu3Ma ropHopa6ovzx IIpt4 BbrrroJrHeHr{r4 r{Mr4

TexHoJIorLIqecKI,tx ouepaqufi olpeAeneHnoft Kareropr4lr rffKecrlr, rrocJreAcrBrdeM

qefo f,BJL[eTCt CHLIX(eHI,Ie [pOI{3BOALITeJIbHOCTI4 TpyAa, pOCT TpaBMaTI,I3Ma U

yxyArrreHvre r4x 3AopoBbs.

Hanz.rne MorrlHoro ropHolxaxrHoro o6opygoeaHvrfl, B OqI'ICTHbIX U

a0coJrloTHoronoAroroBureJlbHblx nrrpa6orrax, BblcryrrarcilIefo B KarlecrBe

IlcroqHnKa re[JloBrr4ereHzfi, cuoco6crByer pocry reMrreparypbr Ha pa6ovux

Mecrax. OAnaro cylqecrByloqlre MareMarriqecKrre MoAeJr]r [porHo3a rerrJroBoro

pexl4Ma He f{I{TbIBaIor Hecraqr{oHapnufi xapaKTep rerrJroBbrAeleHzfi or



PA6OTAIOqI4X MEXAHI43MOB, IITO MOXET IIOBJII{.f,Tb HA LITOTOBOE 3HAqEHLIE

rroKa3areJrr rerrJroBofi narpy3Kur v\ KaK cneAcrBr{e ororo, na nrrdop KoppeKTHbIX

rr ap aM erp o B M ep o n pu;.rufi , H opM an u 3arlutr M r,r Kp o Kn uMar a ua p a6 o v I{x M e crax.

llpanura 6esonacHocrra B rrraxrax r,r pyAHr,rKax rpe6yror npu ilpeBbllueHuu

reMrreparypbr Bo3Ayxa HopMarLrBHbrx sHa.renufi npeAycMarpxBarb ero

oxJraxAeHpre. [nx Bbr[oJrHeHr.ur sroro rpe6onauux MoryT npl{MeHf,Tbct KaK

opfaHLT3arILlOHHbre, TaK Vr rexHlrrrecKue MeporrpHflTldfl. rro peryJrplpoBaHl4ro

TeIIJIOBOIO peXLIMa, KaXAOe I43 KOTOpTTX O6na4aeT CBOI{MI.I AOCTOPIHCTBaMLI rI

HeAocrarKaM[, r{Meer onpeAeJreHHyrc o6racm np}rMeHentrfl, 14 3aBucr4T or psAa

Qarropon, cperu Koropbrx BbrAeJrrrorcr KllrMaruqecKlre n reorpa$rErrecKne

yCJIOBI,I' paIiIOHA, fOpHOfeOJIOfI{qeCKI{e yCJIOBI4f, 3aJIeraHLIt MeCTOpOXIeHI4fl.,

ropHorexHuqecKr{e pe[reHlrr v rap aMerprr 4o 6uuu.

B cBflgvr c grlrM, LlccneAoBaHvfl, cBt3aHHbIe c coBepIIreHcrBoBaHI4eM

cyrqecrByroqux v paspa6orr<ofi HoBbrx, 6olee sQ$erruBHbrx Haf{Ho-

o6ocHosaHHbIX cuoco6os HopM€rJrr43arlr{r4 TelJroBoro pex?rMa AnrlHHbrx orrrrrcrHbrx

sa6oee rny6ornx rarnfinrrx pyAHrlKoB, f,BJrrrorcr aKTy€rJrbHbrMLr rr LrMeror BaxrHoe

3HaqeHI{e Ans co3AaHVr OesonacHrx kr rorrr$oprnux ycnonufi TpyAa

ropnopa6oqr4M.

Crour orMerl4Tb, r{To Ar{cceprarlr{oHH€ur pa6ora BbrrroJrHrJracb B

coorBercrBl{e c rrJraHaMr{ Haf{Hbrx r4ccneAoBawuir lI4 VpO PAH, a rarcKe

I{ccJleAoBaHvrfl, rlo reMe Awcceprar\au noAAepxaHbr Pocczficrurra HayqHbrM

Son4orra.

I4cxoat u3 AocraroqHo o6reKrusHo npoaHaJrr43r.rpoBaHHoro cocrof,Hkrt

Bolpoca cBf,3aHHoro c peryJrlrpoBaHr4eM TerrJroBoro pex{LrMa n pa6oqux 3oHax

oqllcrHblx artpa6orox rny6orux uraxr u pyAHr4KoB, aBTopoM Ar{ccepraquonnofi

pa6oru KoppeKTHo cQoprr,ryrllpoBaHbr rleJrb vr vrp;efl, pa6oru, a raKlre onpeAeneHbr

ocHoBHbIe gana'sv 14 ccne.rloB auuit .

O6ocHonaHHocrb Hayqnbrx no.noxenufi, BbrBoAoB kr peKoMeHAaqufi,

cQopvry;rnpoBaHHblx B Ancceprarl[u. Coucrarenr Ha AocraroqHo BbrcoKoM

HarrHoM ypoBHe, c ucnoJlb3oBaHkreM pa3flr{qHblx rroAXoAoB kT MeTo.{oB



o6crosreJrbHo o6ocnosHsaer rroJrfreHHble pe3yJlbrarbl I{ccneAoBasuitt Lr

cAenaHHbre BbrBoAbr. Hayvnrre rroJroxeHl,If,, BbIHeceHHbIe Ha 3aIrItITy no4po6no

apryMeHTI4poBaHbI I{ crporo o6ocnosaHu.

flper MareMarlrqecKoM MoAenupoBanvrkr reu.noo6ueHHblx [poqeccoB,

flpougxoArrq[X B orrLroTnbrx I4 nOAfoTOBLITeJIbHbIX Bblpa6Offiax, rrpuMeHf,nl4cb

crporrre MareMarlrrlecKr4e Merolbr c r4cnoJIb3oBaHI{eM Qyn4aIraeHT€LIIbHbIX 3aKoHoB

TepMoAr4HaMLrKra. ,{ocronepHocrb pe3yJlbraroB TILIcJIeHHIIX pacr{eroB

noATBeplK1aercfl. xoporuefi cxoAllMocrblo c AaHHIIMLI HarypHbIX ua6lroAesuia u

noJroxtrreJrbHbrM orrbrroM BHeApeHI4t pe3yJlbraroB I,IccneAoBatruit Ha ropHbIX

rrp eAnpl{srl,Isx OAO <E enapycrralufi >> n O OO <Enp oXuu-B omaK anuit>> .

Hayunar HoBrr3Ha I,r 3HarreHlre p$yJrbraroB l{ccJreAoBanufi AJrfl HayKrl

rr rrpaKTuxu. CoucKareJreM paspa6oraHa opl4rnHurbnafl. MareMarllrlecKat MoAenb

QoprvrupoBaHufl. MraKpoKnr4MarkrrrecKr4x ycJlor;uia s AJII4HHIIX orILIcrHbIX sa6osx

ralufisux pyAHLrKoB, orJrrlrrr4Telurofi oco6ennocrbro rcoropoft tBJlterct yqer

HecrarluoHapHoro xapaKTepa rerrJroBrr4eneuufi ropHollraxrHoro o6opyAoeannfl.

MoAelr rro3BoJrf,er paccqurarb LrHTerpanbuyro rerlnoBylo Harpy3Ky Ha opraHI{3M

ropnopa6oqr4x c freroM trx rpaSnra Haxo)KAeHkIf, Ha pa3Ju4rIHbIX yqacrKax

pa6ouux soH.

B pa6ore o6ocHosaH cuoco6 pacrpe.{elrenufl' Bo3Ayxa MexAy

TpaHcnoprHbrMlr H ronnefiepHbrMr.r ruTpeKaMIa B ralzfinux pyAHuKax, frPV

KOTOpOM AOCTrrfaeTCr MlrHr{M€rJrbHafl, TeMrrepaTypa cMeIIIaHHOfO BO3AyXa Vr

rrepefpeBa.

Kar orueqaer aBTop

KAIIECTBE CTAHAAPTA AN'

uogxo4xrqefi, nocKoJlbKy

rlcKrroqaercr ayapnityat ocraHoBKa gJreKTpoo6opy4onaunx B cile.qcrBrle

ycraHoBKa MaKc?IMamHofi TeMrleparypbl

pefynl4poBaHl'Is. MLTKpOKJILIMaTa He

sSSercrraaHocrb repMoperynflr;^uur

ropnopa6orrr4x orpeAenqercf, He 3HaqeHr4eM reMrreparypbl Bo3Ayxa B KoHKpernrtfr

MoMeHT BpeMeHr4, a saroulennofi reunosofi narpysxofi. Llcxory us sroro

pa:pa6orall €L[roprrrM KoMrrJreKcvrpoBaHufl. opraHI{3aIIr{oHHbIX v rexHI4rIecK}IX

BO3AyXa B

'BJI'ETCfl
opfaHr,r3Ma

Mepo[plrrrnafi , octtonannrrfi Ha MuHrrM u3arlnu rIHTerp €ulbHoro tIHAeKca renroeoft



Harpy3Klr cpeAbr. ,{annrrfi noAXoA rro3BoJlser 6onee eQSerrunno ynpaBJl.lrb

TerrJroBbrM pexlrMoM pyAHr{Ka npu MI{HIIMZUIbHbIX KaIII4TaIIbHbIX Vr

gKcnnyararllroHHbrx 3arparax, d B pgAe cnyqaeB o6ocnosrrnam 6olee BbIcoK[Ie

TeMrreparypbr B nrrpa6oxax 6eg cHuxeHlat ypoBHf, 6esouacHocrl{ BeAeHI,I{

ropHbrx pa6or.

Pa:pa6oraHubre aBTopoM MareMarr{qecKl4e MoAeJILI 14 €uIropI{TMbI JIeTJILI B

ocHoBy llpolpaMMHoro o6ecne.Ieuux ((THC), Ha Koropoe rtortyrleHo

cBr4AerenbcTBo o rocyAapcrseHHofi perl,Icrpaqllu trporpaMMhl p^nfl 3BM

Ng2023687145 or 12 4er<a6pr 2023 roAa. IlporpalaMa no3BoJl.xer pacctll,IrblBarb

pacrpeAeJreHr4e MlrKpoKJrr4Marr4qecKr,rx napaMerpoB Bo3Ayxa B [IpocrpaHcrBe 14

BpeMeHLr B rrplrBs3Ke Ko BpeMeHLr HaxolKAeHut pa6oukrx, Ar4HaMtIKe pacxoAoB

Bo3Ayxa 14 TerrJroBbrAerenufi or o6opy4onaHvrfl. B ropHblx errpa6orrax.

Paspa6orannrrfi rporpaMMHrrfi npoAyKT, rro3BoJlter oIIeHLIBam eQQeKruBHocrb

pa3nr.rqHbrx cuoco6oe pefyJll4poBa]c'ufl. TerIJIoBofo pexl{Ma 3aluI4TbI

ropnopa6or{r{x or nos4eficrBr4{ se6raronpr{rrHoro MI4KpoKJI[Mar B 3aBI4cI,IMocrH

oT TerrJroBofo pe)Kr4Ma rracTKa pyAHr4Ka r,r fopHoTexHl4r{ecKl4x ycnoeufi.

Heo6xo.{LrMo orMeruTb, rITo pe3yJlbrarbr, nonyqeHHble aBTopoM, JIefJII,I B

ocHoBy aJrroprrTMa KoMrrJreKcvrpoBaH[fl. opfaHlI3aIIHoHHbIX H TeXHI,IqeCKI4X

rvreponpuxrufi no o6ecue.reHraro 6egouacnrx ycronufi rPyaa ilo rerIJIoBoMy

$arropy Ha ropHbIX npeArlpvrflTvrflx Poccun u Pecny6rvrKvr Felapycr.

Taruu o6pasou, pa:pa6oraHHbre colrcKareJreM MareMaruqecKlle MoAeJIH,

€rJrropr{TMbr vr [porpaMMHoe o6ecneueuue, [peAcraBJltlor HayqHylo u

lpaKTlrqecKyro 3uaqr,rMocrb Lr rtpll BHeApeHI4I4 6yayt cuoco6crBoBarb

sa6osx rarzfiuux pyAHLIKoB B ycJIoBlI{x

ilpv MIIHI4M€UIbHbIX KaIII4T€uIbHbIX U

o6ecueqeHulo 6esolacHbrx ycronufi BeAeHr4r rroA3eMHbIX ropHbIX pa6or, a rarcI(e

rroBbrrrreHrllo e$SerrraBHocrr{ ynpaBJreHlr{ TenJIoBbIM pexl{MoM

IIOI|OTOBI4TeJIbHbIX V Or{I4CTHbIX

HarpeBalorlefo Mr4KpoKnlrMara

sKcnJryaTarllroHHbrx 3aTpaTax.



3aueqaHuq rto Ar.rcceprarl[u.

1) B nepsofi rrane, K coxaJreHr4ro, AoBonbHo cxraro npuBeAeHbl cBeAeHuq

cocTof,Hr4r,r r43yqeHHocTr4 Bonpoca IIo peryJrlrpoBaHnro TerIJIoBofo pex{I4Ma

oqlrcrHbrx sa6oqx rry6orux [Iaxr sa py6exorvr.

2) B pa3Aene 1.2 (crp. 18) 4racceprar\vu orMerraerct, rlro oAHIaM r,re $arropon

BJrrrrrcqnx Ha SopuzpoBaHl4e BbIcoKI4x reMrleparyp B pa6ovzx 3oHax

xarufinoro pyAHZKa rBJrrrorc{ TenJroBbrAeJIeHI4t or or6urofi ropnofi

Macchr. VIs Aucceprar1nr4 He rcHo, frr4TbrBilJrcfl. Jru Aannrrfi Saxrop upu

MATEMATI{IICCKOM MOAENI4POBAHI4I4 HECTAIIHOHAPHbIX I]POqECCOB

reuloo6ueHa B rroAforoBr4TeJrbHbrx r{ oqucrHbrx ropHblx nupa6orKax, a

TaKx(e np r4 np o B e.{ e HLrr4 H aryp H bIX 14 c cn e.qo B arruit?

3) Vlz gKcrrepr4MeHT€lJrbHbrx rlccJreAoeaHlrfi BerurrrrHbr HarpeBa py.qHuqHoro

Bo3Ayxa nprz pa6oraloqeM roueefiepe (pa:4en 2.2 Auccepraquu) He tcHo,

yqr,rrbrBarocb rrv BIrLrflHvre eo:4yuruofi crpyl{, locrynaroqefi c

TpaHcrroprHofo rxTpeKa.

4) B ra6maqe 2.2 (crp.51) ne coBceM KoppeKrHo npI4BeAeHbI pe3yJlbrarbl

pacqeroB Anfl clryllafl,, KofAa AoJr.rr Bo3Ayxa, IIocrynarcIllefo IIo

r<onaefiepHoMy rxrpeKy cocraBr-ser I00o , nocKonbKy gro Hapyuaer

rpe6onanur npaBr4n Oesonacnocrrr, T.K. B groM cnf{ae rpaHcnoprnrtfi

IIITpeK He BeHTLInHpyeTcs.

5) TarNe Heo6xo4uMo orMerr4Tb, qro n pa6ore He yKa3aHo pacnpe,qeneHr{e

orHocnTemnofi BJra)KHocrr4 Bo3Ayxa B npocrpaHcrBe Anr4HHoro otrl4crHoro

za6os. Hr.r ro pe3ynbraraM rrpoBe4eHufl. HarypHbrx r4ccJreAoBauuitt, Hr,r no

pe3yJrbraraM MareMaruqecKoro MoAenvrpoBanvrfl., xorfl Aannrrfi napaMerp

flBJr.rreTcf, oAHr4M r43 OCHOBHbTX BJrlr{rcrrIHX Ha TepMOpefyJrrrIHrO OpfaHrr3Ma

ropuopa6oqr4x 14 r4cnoJrb3yercf, npr4 pacqere rrH.{eKca rerrnoBofr uarpy:rn.

6) B ra6ruqax 3.3 (crp. 77) u 3.4 (crp. 81) upzneAeHbr r{cxoAHbre rapaMerpbr

AJr-f, uporHo3Hbrx pacr{eroB, rAe yKa3aHa nJrorHocrb Bo3Ayxa 1,31 xr/1,r3, yro

cooTBeTcTByeT oTpHrIaTeJrbHbrM 3HaqeHLrsM TeMnepaTypbr Bo3Ayxa B

nrrpa6orxax.

o

B



7) B pa3Aerre 4.3 Aucceprarlr4u (crp. 102) yKa3aHo, r{ro nepeMelrleHufl

B TEIICHLIE CMEHbI OKA3bIBAIOT BTII,'.flHVTE HA I43MEHEH}IEpa0oTHuKoB

napaMerpoB MlrKpoKnrrMara n pa6ouefi soHe. I4s rexcra Avrcceprallllrl He

rcHo KaKr{M o6pasorvr gro tlpol{cxo4ur?

CAelannrre 3aMeqaHurfl, He cHr4)Karor oOulero noJror{rrreJlbHoro Bocnpl4.f,Tl4t

Ar4cceprarlzonnofi pa6oru.

CoornercrBrre pa6oru rpe6onaurrflM, IIpeAbflBJrfleMbIM

Ar{cceprarlrrflM. r{ucceprarlr{oHH€ur pa6ora Eopo4anruua [tvrtrpufl Arerceeeu.ra

f,BJrrercr saroHqeHHofi HayrrHo-Keanu$zxaquousofi pa6orofi, B roropofi Ha

ocHoBaHr.rr4 BbrrroJrHeHHbrx aBTopoM rrccJreAoBartuit pa:pa6oraHbr TeopeTl4qecKue I4

MeroA[rIecKI4e ocHoBbr yrrpaBJreHlrf, TerrJroBbrM pe)KI4MoM paOouux 3oH AJITIHHrTx

otrlrcrHbrx sa6oes ranuftnrrx pyAHrrKoB An{ o6ecre.reHlrs 6esorracHoro BeAeHHt

ropHbrx pao oT B ycJroBlrf, x Halp eBaroulef o MI4KpoKJIAMaT a.

Marepuarhr r{ccneAosaHuia u3JroxeHbr B rorr,rqecrofi nocneAoBareJlbHocrll,

rroirfreHHbre pe3yJrbrarbr no4po6no LrJrJrrocrprrpoBaHbl. BrrsoAH no rJIaBaM B

rIeJroM cocraBJreHbr KoppeKTHo Lr o6ocsonanrr pesyJrbraraMll I{ccJleAoBauuit,

rrplrBeAeHHbrMr4 B cooTBeTcrByroulr4x pa3AeJrax, 3aKJrK)qeHr4e oTpaxaeT ocHoBHoe

coAepxaHue Ar{cceprarlrrrl. fiuccepragux Harrucana rcHbrM, TexHvrrecKLr

lpaMoTHbrM r3brKoM.

Anrope$epar u ny6nuraqzn o6rerureHo 14 c AocraroqHofi uomrorofi

oTpalKaroT ocHoBHbre HarrHbre noJrolK eHufl, kr c o.4epxaHr{e ALr c cepTarluu.

3arcfl roqenue.,{ucceprarluoHHaf, pa6ora A.A. Eopo4arxrdHa BbrrroJrHeHa Ha

aKry€IJrbHyro reMy, rrpeAcraBJrfler co6ofi 3aKoHqeHHyro HAYqHO-

rnaluQurcauploHHyro pa6ory, raMeer HayrrHyro r4 [paKTrrecKyro 3HaqzMocrb u

orBeqaer rpe6onaHrasu BAK upn MnHlrcrepcrBe HayKr4 14 Bbrcrrero o6pasoBanLrs.

P@ corJlacHo rI. 9 <dloroxeHrzs o [pucyx(AeHnkr yqeHbrx creneHefi>>,

yrBepxAeHHoro nocraHoBJreHr4eM llpanzrerbcrBa Poccuficrofi @e4epaquz or

24.09.2013 r. Ns 842, rrpeAbsBJl.leMbrM K KaHAr4AarcKr4M Ar4cceprarlrasM, a ee

aBTop Eopo4anrnn .{uurpnfi AnerceeBlrq 3acJryxrlrBaer rrpucyxAeHraf, yrenofi

creIIeHI,I KaHALIAaTa rexHlrqecKllx HayK rro cleul{€urbHocrlr 2.8.6 - <<feouexaHlrKa.



pa3pyrueHl{e ropHbIX [opoA, pyAHtilIHafl utspof€I3oArrlJaitr.dvrKa 14 fopHat

Te[Jro0r{3LrKD).

olnoHeHr Conosres fiuurprafi Eroponuu' KaHAI4AarOQzquanurrrfi

TexHr4r{ecKLrx HayK (ruruOp r4 Har4MeHoBaHLre nayrHofi cneqll€ulbHocru - 25.00.20

<<feouexaHrrKa, pa3pyrxeHr4e ropHbrx [opoA, pyAHnrrHat aSporasoAuHaMuKa v

ropHar renno$nsrEra>>), oane4yrorqufi na6oparopueit ropuofi renlo$uszxu

VTncruryra ropHoro AeJra Cenepa uvr. H.B. gepcroro Cu6upcrcoro orAelreHvfl'

Poccraftcrofi axa4eMr4r.r HayK (IzIfAC CO PAH) - o6oco6leuHoro rloApa3Ae|reHun

(De4epartrHoro rocyAapcrBeHHoro 6roAxerHoro yqpex(AeHufl HayKI'I

rdccJreAoBaTeJlbcKoro IIeHrpa <-f,ryrcxufi uayungfi IIeHTpQegepamHoro

Cn6upcr<oro orAeJIeHI{.fl Poccuficrofi arcaAeuuTll HayP) (-flIII{ CO PAH).

A4pec: 677980, Poccul, r. -f,ryrcx, np. Jlenuua,43.

Ten: 8-92 4-360-83-70; $arcc: @112)335930;

E-mail : solovi evde@i gds.]rsn.ru.

fl, Conoeres A.E., Aaro corJlaclre Ha BKJIIOTIeHI{e CBOI4X nepCOH€tlIbHbIX

AaHHbrx B AoKyMeHTbr, cBr3aHHbre c pa6orofi AuccepraquoHHoro coBera, u vx

Azurrnefi tuyro o6pa6orKy.

KanAuAar rexHl{qecKl4x HaYK

" !^x

,{.E. ColoBbeB

" U)Ot<t 2024 r.

C.V. Carouarona

lloAnucr o$zqraanbHoro orrloHe

V.reHnfi ceKperapr IrIf[C CO

KaHAr{AaT TeXHI4TIeCKI{X HayK


