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1. AnryalrHocrb reMblt
rIJraHaMrIr TeMaMrI

cBfl3b pa6oru c HayrIHbIMrI rlpofpaMMaMrlt

Ih Bcex aF,apuit Hau6olee ouacHbIMLI flBlrflrorcfl. rlox(apbl, Koropble

nplrBoA.f,T K 3HarrrrreJrbHbrM Mareprl€ulbHblM y6urxarvr, 6olrruouy qucry

ITOTSpIISBIIILTX u ru6enra mO,4efi, B TOM qIICJIe JIuTIHOTO COCTaBa IIOApBAeneHI4fi

rroxapHofi oxpanrr, KoTopble IIpLTHLIM€ill/lyI{acTne B I4X nVKBuAaIIuvI, a TaKXe npl4

BeAeHr4Lr anapufino-clacareJrbHbrx pa6or B ycJIoBrIfi rIoBbIrueHHbIX TeMneparyp.

Orcyrcrnue Ha ocHarrleHulr qreHoB anapufiHo-cracareJlbHblx

rroApa3AeneHr4fi MtIC rrportrBorerrJroBbrx KocrroMoB cHLIlKaer rIX 6egouacnocrb lI

eQQermeHocrb, TTpLIBoAIIT K llepefpeBaHllrc OpfaHLI3Ma, IIOTepe 3AopoBbt'

3aTpaTaM Ha JretleH[e vI BbIIIJIaTII IIo upo$ecCuoH€ulbHoMy3HAIIKITEJIbHbIM

3a6oneBaHLIIo.
Tar, AorycrLTMar rrpoAonxlrreJrbHocrb pa6orur cracareJlefi cpTH.e{

TrxecrL1 B rerrJro3arrltrrHoM KocrK)Me (T3K) rprl TerInoBoM IroroKe 10,5 rBr/u'
cocTaBJrf,eT He 6onee 10uuH, npu TslKenofi pa6ote 8 MI{H, B

renrrooTpaxareJrbHou (TOK) - r 3oHe c reMlleparypofi Bo3Ayxa oKpyxaloqez

cpeAbr ao 1+so...Cso;bC Lr rerrrroBbrM noroKoM tis...sgl rBr/rra2 - 13 MLIH,

AJrrrTeJrbHocTb Ttrxelofi pa6oru B sTIIx ycJIoBLItX - 9 uun.
floerorr,ry paspa6orKa rrporr4BorenJloBoro KocrloMa BoAf,Horo oxJIa)I(AeHLItr

cuacarelefi c orHocureJrbHo AerrleBbrM I4 AOCTyTIHbIM XJIaAafeHTOM, B OCHOBHOM'

ncrronb3yeMbrM r4:vru rrpvr ryrrreHl4rl [oxapoB, rlapaMerpbr Koroporo o6ecue'rar

rroBbrrrreH1re 6esouacHocrrr, eQiperrunHocrlr vr raKTrIrIecKrIX [prIeMoB rIpLI

Be11e1517vr ayapufino-cnacareJrbHbrx pa6or, oco6eHHo B ycJIoBI4tx BbIcoKI{x

TerIJroBbIX sogAellcrBvrflx, flBlrflercg, aKTy€urbHofi uaytr -TexHllrlecrofi gaAa'refi.

Pa6ory cotrcKarenb BbrrronHrJl B coorBercrBkrr4 c nJIaHoM pa6orrt

focy4apcrBeHHoro HayrrHo-uccJreAoBareJrbcKoro LIHCTIITyTa fopHoclacareJlbHoro

,q.ou, noxapnofi 6esouacHocrrr r4 rpa)KAaHcrofi 3 LITII <Pecuuparop> MIIC

ruf " ,."."" e 2015-2016 ner rro reMe J\b 11616013 <Paapa6orarr o6rerleHHnfi

TerrJro3arqr,rrnrrfi KocrroM AJrf, Crracarenf, c BoA{HbrM OXJIaXAeH}IeM OTKpbITOTO

IITTKJTD) B KarIecTBe orBercTBeHHOrO UCTIOJIHUTeJI{.

2. CoucrcaTeJrb BbrHocrrT cJreAyroque HayqHble rroJror(eHufl Ha 3alrlrrTy

rr HoBrI3Hy rroJryqeHHblx pe3yJrbraron pa6orrr :

1. 3ael{cuNaocru Anfl onpeAeJreHlrf, MOITIHOCTII TeTIJIOBbIX JDTIITICTbIX

rloroKoB, BO3AeI4CTByIOqUX Ha clacaTeJlf, OT Orlara [o)Kapa, c rreroM
n TeMrlepaTypbl pa3nI{rIHbIX TOpf,UIUX BeIrIecTB'

oqara uoxapa, [p]I KoTopoM crlacaTeJlb Mox(eT He
paCCTOqHI{tr, ero IIIOUIaALI

AorrycTrlMofo paccro.ttHl{f, Ao



rlcrroJlb3oBaTb npoTI,IBoTerInoByIo oAexAy, roeQQnquerra o6rryueHul,

JryqkTcTofo noToKa, IIaAaIOUIeIO yr [poHI4KaIOqefo qepe3 HapyxHbII4

TerlnoorpaNarenrHrrft clofi KocrloMa, neo6xoALIMbIX Anfl LIccneAoBalJvlg'

reunOo6UeHHbIX [pOqeCCOB B 1pOTLIBOT9IIJISBOM KOCTK)Me.

2. MarerraaruqecKyro MoAeJrb HecraIIuoHapHbIX Terlnoo6MeHHbrx lpoqeccoB

B cr,rcTeMe (oKpyx(aroqar cpeAa npoTLIBoTeulosofi KocTroM opraHrl3M

c[acaTeJID), yqLITbIBaIoqyIo Bo3AeficTByrcIque Ha HapyxGyIO nOBepXHocTb

KOCTTOMa I{ npoHl4Karcrrlr{e qepe3 Hefo TenJIoBbIe fIoToK}I OT OrIaFa [O)Kapa'

Terrnoo6MeH Me)KAy renno3arqlrrHbrMu cJIotMLI c Bo3AyllHofi upocflofiKofi, TeJIoM

clacareJlr 14 cv creMofi oxnax Aenvrfl. [pororlHofi soAofi .

3. llporllnorerlnoBylo
oxJraxAeHl4t rlpororlHoft

3arrlrrTy c [pLIHIII4TIUtUIbHO HOBbTM CIIOCOOOM

[o TToJILIBIHLIIxJIopI{AHrIM rpy6rarvr soAofi rIoA

AaBJreHraeM u3 rrox(apHofo pyKaBa npu TyIIIeHUII [O)KapOB Vr rlpu Be.{eHIII{

aBaprruI]Ho cnacareJlbHbx pa6or. Tarcas 3AIUIITA NO3BOJII'TT TIOBbICI{Tb

6esouacHocrb rpyA crracareJrefi upu BbIrIoJIHeHun pa6or B ycnoBrltx BbIcoKI4x

3prorepMLIqecKI,IX Hafpy3oK.

Hay.ruan HoB[3Ha floryrreHHbrx pe3yJrbraroB cocrol{T B ToM, qro

BnepBble:
1. YcranosleHrr 3aBucl4Mocrrr uHTeHcI{BHocrLt rerIJIoBbIx flyqucrbx

rroToKoB lrpu oAr,rHaKoBoM paccToflIdvlL| OT CnaCaTeJUI AO Oqala noxapa'

lunefiHoro xapaKTepa or BelnquHbr nJIoIrIaA[ ropeHut, a rapKe orHolrleHrrt

rraAaroqefo Ha HapyxGyro rroBepxHocTb TeIIJIOOTpa)KaTeJIbHO|O CJIOf, n

rrpoHr{Karoqrx qepe3 Hero froToKoB, KOTOpbIe [polopquoH€ulbHo yBenuqLIBaIOTCt

B 3ABI'IC}IMOCTLI OT TEMNEPATYPbI B OIIA|E [O)KAPA.

2. Paspa6orana MareMarr{qecKafl MoAenb HecraIInoHapHbIX

rennoo6ueHHbrx [poqeccoB B cricreMe (oKpy)Karoqat cpeAa - rrporrrBorenlosofi

KocrroM opraHr{3M crracareJrn), B roropofi yqreHbl sogAeftctByrcIque Ha

HapyxHyrc noBepxHocTb KocTroMa v IIpoHLIKarcIqUe qepe3 Hefo TeIInoBbIe

IroroKlr or oqara rroxapa, renloo6ueH Me)KAy renno3aulurHblMll cJIo.f,MlI c

Bo3AyruHoft npocnoftrofi, TeJroM crracareJlt u cucreMofi oxlax\ennfl, nporoqHofi

eoAofi. 3ro rro3BoJrlrJro ycraHoBr4Tb MaKcnMaJIbHoe BpeMt npornBorenroeofi

3arrlr{Tbr c BoArHbrM oxJraxAeHrreM (npta roeQQuql4eHre rlepHorbl ero

Terrnoorpa)KareJrbHoro cJrof,, paBHoM 0,2, paccro{HI4ll Me)KAy rpy6rarrala, Ho

npeBbrrrrarcqeM 30ruu, MLrHr{M€rlbHoM Iax BHyrpeHHeM Al{aMerpe ne 6onee 3uu,

MaKcI{M€uIbHoe BpeMrI 3aITILITrI npeBblllralro 60 rvrun.

3. 3rcnepuueHT€rrrbHo AoK€BaHo, qro npv oAlIHaKoBbIX napaMerpax

Bo3Ayxa oxpyxaroqefi cpeAbr, Qusuuecrofi Harpy3Ke clracareJlt BpeMt

3arqr,[THoro Aeitcrriufl, co3.{aHHofi nporunoreulosofi 3aIrII4TbI, no cpaBHeHLIrc c

r{crronb3yeMbrMkt noApa3AeJreHrrtMl{ MIIC KocrroMaMIa TK-800, 6olrule, qeM B

rrerbrpe pud, a raKxe rrpeBbrllraer aHaflorl{rlnrrft nora3arenb AJIS IITK -300
ropHoclacareleft c o4uoripeMeHHblM yMeHbIIIeHI4eM Maccbl n 1,3 pa3a.

3. O6ocHoeaHHocrb tr AocroBepHocrb HayrIHbIx no;roxenufi,
floryrregHbrx pe3yJrbraroB, BbIBoAoB rr peKoMeHAaqufi noATBepx4aerc'

KOppeKTHOCTbIO TTOCTaHOBKTA 3aAarr LI cI4cTeMHhIM IIOAXOAOM I',[X pe[IeHI{t,



I4C[OJIb3OBaHI4eM TeOpeTUqeCKr4X r4 sKcrrepr4MeHTanbHbrx Me1OAOB r{CCJreAOBaHr{u,

ocHoBaHHbrx Ha Syn4arvreHT€uIbHbIX 3aKoHax repMoALrHaMLrKLr npu vccne$oBa]frnrr
TerIJIoBoro nyql4croro rloroKa or oqara [ox(apa, eog.qeficrByrcrrlero Ha cnacarenfl;
Teopnn TerInonpoBoAHocTI{ - HecTarllroHapHbrx [poqeccoB TerrJroMacconepeHoca
B TIpoTLIBOTeTIJIOBOM KOCTTOMe; fr.rApOArrHaMrrKLr [p]r OlpeAeneHr{r4 rrapaMerpoB
ycrpoficrna BoAtHoro oxJIax(AeHI,uI kr $uszororzz rreJroBeKa - gHepro3arpar

cnacatenefi; LtcrIoJIb3oBaHneM rIpLI LIcnbITaHVrx KocrroMa B la6oparopHbrx tr
rIoJII4roHHbIX ycnoBzflx conpeueunoft KoHTponbHo-r{3Mepzrelrnoft TexHLtKt4;

yAoBnerBopurelrnofi cxoAllMocrbrc pe3ynbraroB Teoperr4qecKltx 14 AaHHhrx
gKcrleplrMeHT€rrrbHbrx r{ c c JreAonaHnft .

4. Hay.ruoe n [paKTrrqecKoe 3Haqenne pa6orrr
Hay.rHoe 3HarreHue AncceprarluoHsofi pa6orsr 3aKlnrraerct B

ycraHoBJIeHVr4 3aKoHoMepHocreft Hecrarlr4oHapHbrx rennoo6ueHHbrx kr

rrlApaBnlatlecKlrx lpoqeccoB B cr4creMe ((oKpy)Karcrqzu cpeAa - rrpor[Borennosofi
KOCTIOM OpfaHI{3M CnaCaTeJID), Ha OCHOBaHI4II KOTOprIX paepa6Oran
nporllBoreunosoft KocrIoM c BoAfHbIM oxJrax(AeHr4eM 14 rrapaMerpaMr,r
o6ecnequBaIoqLIMLI rloBbrrrreHue 6esouacHocrlr, [poLt3BoAI4TeJIbHocrr,t u
TaKTLIqecKIIX Bo3Moxnocrefi JrvqHoro cocraBa rroApirAe tertuil MIIC npr,r BeAeHr4r4

anapuftno-cnacareJlbHbrx pa6or B ycnoBr,rrx BbrcoKlrx rerrJroBbx Bo3Aeficrs[rx.
IpaxruuecKoe 3HarreHr{e pa6orrr cocrour B ToM, qro:

parpa6oraHa MareMaruqecKur.f, MoAenb reuloo6ueHHbrx vl
rLIApaBnI{qecKI4X IIpOqeCCOB B CrrCTeMe (OKpyXarcUIar CpeAa - rrpoTr,rBoreurosoft
KocrIoM - opraHI{3M clracareJrq), Ha ocHoBanula pe3yJrbraroB Koropoit u AaHHbrx
9KCIepI,IMeHTOB OnpeAeneHbl rrapaMeTpbr rrpoTr{BoTerrJroBoro KocrroMa c
oxJrznKAeHr.reM nporovHofi no rpy6rcarvr no4ofi, IIpnqeM oHa Mo]Ker 6urr
I,IcnoJIb3oBaHa AIrs, trccreAonaHuft gTux [poqeccoB B KocrroMe c Kpr{oreHHbrM
oxJr a)KAeHraela 6 es npr{M eH eH vfi . p e cnvparop a ;

- parpa6oraH rlporLtBorenlosofi KocrroM c Bo.qflHbrM oxJrDKAeHLreM c
6onee BbIcoKI{M BpeMeHeM 3arrlprrHoro Aeitcrrius, rro cpaBHeHlrro c KocrrcMaMu
fopHoc[acarenefi v clacarelefi asanontqHoro Ha3HaqeHlaf, .

5. Pea.nnsaqnn BbIBoAoB rr peKoMeHAaqnfi Arrcceprarlnn Ha MoMeHT ee
3aIqrrTbr

nporllBoreunosofi KocrIoM fITKBO rporuen orrbrrHo-rpoMbrrrrneHrryro
oKcrrnyararlr,rrc B qerBeproM orpsAe MrIC AHP;

- pe3ynbrarbl pa6oru rcrroJrb3yrorcr n yue6noM [poqecce npz rroAroroBKe
cnequanvcroB HarIpaBJIeHI4t <lloxapua.r 6esonacHocrb)) focy4apcrBeHHoro
o6pasonareJlbHoro yqpex(AeHlrs Bbrcrrrero npoQeccuoHzrrrbHoro o6pasonaHrax
<ArcaAervu4s rpax(Aancrofi 3arrlr{r6D) ISf .

- oxllAaeIurrfi roAosofi sKoHoMl{rlecrprfi eSQerr or BHeApeHus. pe3yJrbraroB
pa6oru 4nr MIIC cocraBr.rr 680 rrrc. py6.

6. [o;rnora lrsJror(eH[q n ony6ruKoBaHHblx pa6orax ocHoBHbrx HayqHbrx H

[pal(flIqecKnx pe3yJrbTaToB
OcHosHrte pe3ynbrarbl Al4cceprarlvouuoft pa6oru B AocraroqHoM o6reue

ony6nzroBaHbl B cneqnzurLr3lrpoBaHHbrx HayqHbrx LBAaHT{rx: Bcero 14 HayqHbx
pa6ot, I43 Koropblx 8 sKnrorreHbr n 6azy PUHII (3- carraocro.f,reJrbHrre), 4 AoruraAa



B Marepu€rnax Mex4ynapoAHbrx ronsepeHqnfi, l uonorpa Qrr, 1 narenr Ha
rroJre3Hyro MoAeJrb.

7. ocnoeHbre 3aMeqaHrrfl rro ArrccepraqrroHHofi pa6ore
7.1 HenonxtHo, uoqeMy Qusuvecrar Harpy3Ka He flBrrflercfl cocrasHofr

qacrblo cvcreMbr (oKpyxaloqat cpeAa - nporuBorerrnoBofi rcociloM - opraHr{3M
CIIaCaTeJUD), OCJIII OHa CyqeCTBeHHO BnII[eT Ha T€IIJIOBOe COCTOf,HI{e clacaTeJlr.

7.2. Ypannenue rernonpoBoAHocrrr (2.I) eropofi rJraBbr )KenareJrbHo
rlpI4Becrv c yqeroM cnoucrocrz o6oloqKl,t KocrrcMa, oHo 3arrl{caHo AJII peuleHl,rt
nrocroft 3al(aqz, oAHaKo KoHerIHhIfi ereueHr (puc.2.5) z 4anrue BbrpaxeH1rs, A1s.
I4HTeplon'f,III{oHHhIX rroJILIHoMoB (2.22), KoopALIHarbI KoHeqHo-eleueHlrofi
cxeMbr rrpeAcTaBJreHbr TpexMepHbrMll.

7 '3' )KetweJlbHo Ilenb pa6oru csoprvryrLtpoBarb Bo B3alrMocB.f,3kr c Ha3BaHueM
pa6oru.

7.4. B <<llpe4Iraere nccneAoBannir>> BMecro KoHcrpyKropcKr4x rrapaMerpoB
AonxHhr 6urr KoHcrpyKTr4BHbre [apaMerphr.

7 '5' B n-2 <<Hayvuofi HoBI43HrI ronyqeHHbrx pe3ynbraroB)) nepBoe
llpeAnox(eHl{e orHocI4TeJIbHO MareMarr4qecxoft MoAenu flB[rflercfl, nonropou n.2
<<floloxenru, BbIHocI4Moro Ha 3aIrII4Ty>. ,{ocrarouno BToporo [peAJro]r(eHrry,
KoTOpOe ycTaHaBJII{BaeT CBt3b MaKcI/tM€UIbHorO BpeMeHz 3aIIII4THoro 4eficrnrax
KOCTIOMa C BOA{HbIM OXJIaX(AeHI4eM rrpr4 yKa3aHHbx [apaMerpax. flpu sToM
oxJIDKAeHI{e uporovnofi noAofi He flBlrflercfl cracreuoft orHocr,rreJrbHo
paccMarpzsaeMoi ckrcreMbr.

7.6. 3;Ja'rurenrbnafl rlacrb pa6oru (uerneprar sa4a.ra) nocB{rrleHa pe3ynbraraM
IltccJleAoBauuir sHeprerl4qecKlrx uorcasarerefi (eneprosarpar) cnacarenefi npu
BbITIOJIH€HI{I4 uMu pa3n[qHoro BuAa Trx(ecrr4 pa6or, oAHaKo B ocHoBHhrx
uoJroxeHutx pa6orbr Lr anropeQe para oHrI rrpaKTlrqecKu orcyrcrByror.
7.7. HeuoHlttto, [orreMy MaKcI,tMurJrb*aq [orperuHocrb pe3ynbraroB

TeoperLIqecKLIX I4ccJleAoBanuit no cpaBHeHI,Irc c AaHHbrMLr gKcrreprrMeHToB He
rlpeBbrrrraer ll%o, ecnv corJracHo puc 2.14 osaHe [peBbrrrraer 16%.

8. O6qre BbrBoAbr
8.1. .{zccepraql4oHHa.f, pa6ora 3asrsrosa fenna4z.r Bs.recnanoBvqa

trocBrlrleHa rroBhrrueHl4lo sQQerwnHocrLI v 6esouacnocrn Jrr4qHoro cocraBa
noApa3Aet€Jduit MIIC 3a cqer nc[oJlb3oBanvrr rrporrrBorerrJroBbrx KocrroMoB c
oxJIax(AeHI4eM nporo'rHoft no4ofi upl{ BeAeHr4il aBaplafino-cnacareJrbHbrx pa6or u
y cnoBl,trx BhrcoKax reflJro BbIx s osAefi cr Burflx.

8.2. ,{uccepraqzx fiBrflercfl. saneprueHnofi HayvHofi pa6oroft, B roropofi
npnBeAeHo reoper[qecKoe u [paKTrueCKOe peureHr,re arryalruofi HayqHo-
texHra'recKofi 3aAa'su o60cnosaHze KoHcrpyKTr4BHBX U SKCrrJD/ararInoHHhrx
rlapaMerpoB rIporl4BoreIrJIoBOrO KOCTTOMa, H4 OCHOBaHLII4 pacKpbrrI4g
3aKoHoMepnocrefi HecraIII4oHapHhIX renroo6ueHHbrx Lr rLr4paBnuqecKr4x
[poqeccoB B CI4CTeMe ((oKpyxaroqzu cpeAa rrporr4Borennosofi KocrrcM
opraHI{3M cnacarent Qzsu'recrar Halpy3KD. BHe4penze grLrx KocrroMoB
IIo3BonI{T IIoBbIcI4Tb ypoBeHb 6esonacHocrl4, trpot43BoAzrenbHocrv\ TaKTrryrecKl{x
Bo3Mo)I(Hocreft roApzBAetenufi MIIC, cHLI3zrb 3arparbr B pe3yJrbrare BeAeHLrfl.
anapufiuo-cllacareJlbHBlx pa6or B ycnoBlrrx BbrcoKLrx gprorepMr.rqecKkrx Harpy3oK.



8.3. AnropeQepar coorBercrByer crpyKType kr coAep)KaHrlrc ALrccepra\vr4,
pacKpbrBaeT ocHoBHbIe HayqHble n npaKTI4rIecKI,te p$yJIbTaTbI.

8.4. [ucceprarlLroHnaspa6ora 3aersrosa feHHaAvrfl. Brs.recraBoBl,Iqa orBerlaer
rpe6onanuxu t.2.2 floroxenz.s o npucprcAenvrvr yqeHbD( crenenefi K

KaHALrAarcKr{M pa6orau, yrBepx(AeHHoro flocranosJleHl{eM Cosera Munucrpor
rof Ns2-13 or 27.02.2015 roAa, a ee aBrop 3acnyx(uBaer rrpucyxAeur4s. yuenofi
creneHu KaHAuAara rexHkrrrecKux HayK no clerlkrzlJrbHocrrr 05.26.01 <Oxpana
rpylo> (no orpacnxrra) (rexnzuecKl,te uayxu).

OQHquarrnrrfi orrroHeHT:
KaHAVAaT TeXHUqeCKVX HayK, C.H.C.,

AorIeHT raQe4pu <CrpoureJrbcrBo t gartuir,
rroA3eMHbrx coopy)KeHrrft z reouexaHuKD)
focy4apcrBeHHoro
o6paaoeareJrbHoro yqpe)KAeHzr Bbrcruero
upoQeccuoHulJrbHoro o6pason annfl,

,{oneqrofi Hapo4noft Pecuy 6 ll'urcu

<<,{oneqrcufi naquonamnrrft rexHuqecrnfi
yHrrBepcr4TeT>,

yn. Aprerr,ra, 58, Koprryc 9, ayA.

83001, r. ,{oHeqr, ,SIP
Ter.: +38 (062) 301- 03 - 23

E-mail:
const @mine. donntu. org

(no.qnucr)

Mapufiuyr
I4sau

@nnunnosn.r

fl., Maputrruyx I4nan @znunuonuu,
o6pa6orry Molrx nepcoHzrnbHbrx AaHHbrx.

floAuucr MapTafrqyra I4sana

@[runnosu.ra 3aBeprn:
Ha.ranrHur OK fOY BII
<,{oueqrufi Hauraonan

TexHl,IqecKkrvt yHvr

Aaro cornacve Ha aBToMaTkr3rrpoBaHHylo

Mapufivyr I,I.@.
(no4uucr)

K.M. CaAnosa


