
OT3bIB
oQrlqnarbHoro o[rroHenTa Ha Arrcceprarurc

3anrqrona lennaAllq Bq.recraBoB[qa Ha reMy
<<O6ocnoBaHrre [apaMerpoB rrporrrBorerrJrosofi saru[Tbr clacareJrfl c

oxJra4AenrreM rrporoqHofi nolofi>> Ha collcKaHne y.renoft crerreHr{ KaHArrAara
TexHl{qecKrrx HayK rro crequaJrbHocrrr 05.26.01 - Oxpana rpyAa (no orpac;rnrvr)

(rexHuuecKrre nayrcn)

Arcrya"rrrHocrb Hr6pannofi reuu

3aulura cnacarerefi or rennoBoro nos4eficrrzx (nucorcofi TeMrreparypbr,
n) rr{crbrx uororoa) [o](apa, [o-npe]GeMy, ocraercr oAHofi zs saxnefiruux 3aAarr

uoxapHo-clacaTeJrbHokt cnyxobr, nocKoJrbKy aKTLrBHoe TyrxeHl4e noxapa cBr3aHo c
neo6xoAlrMocrbrc BbIIroJIHeHrrr rr)r(eJrbrx pa6or B ycnoBr4f,x AnlrreJrbHoro
upe6unanl4t nkrqHoro cocraBa B HerrocpeAcrBeHHofi 6ilasocrLt or 3oHbr ropeHvr.

llpzvreHxeMbre B Hacro.f,rrlee BpeMf, o6pasqu nporr4Boreurosofi oAexAbr KaK

oreqecrBeHHoro, TaK n sapy6exnoro rrpou3BoAcrBa, HeAocraroqHo eQQercrunHu,
ecJII{ paccMarpr4Barb r,rx norpe6nrenrcrLre KaqecrBa B KoMrrJreKce. O6ner.reHHat
rrporr4BorerrJroBaf, oAe)KAa MuHuMarrbHo olpaHlrrrLrBaer rrao6zmnocrb crracarelrfl, u
lo3Borser eMy BbrrroJrHrrb cJro)r(Hrre 4eficrBur B olpaHuqeHHoM npocrpaHcrBe,
oAHaKo oHa HeyAoBnerBopureJrbHo 3arrlr4rrlaer ero reJro or relJroBoro Bo3Aeficrskrfl.

CneqzanbHbre reruro3arqlrrHbre KocrroMbr, HarrporrlB, yAoBnerBopprrenbHo
3alqr4rrlarcT or rerrJroBoro sosAeficrBurfl, oAHaKo oHLr lpoMo3AKr4, r4Meror 6onrruofi
Bec, u cepbe3Ho orpaHuqr4BaK)T uo6zmnocrr clacarerf,, ero cuoco6nocrr
BbrroJIH.f,Tb cJIoxHhIe o[eparllrkr.

Taru,ru o6pasou, neo6xoAnMocrb paspa6orKn rrporLrBorerrJroBoro KocrroMa
crracareJur, coqeraroulero B ce6e nrrcoroeQQercrnnHyro 3arrllrry or rerrJroBoro
rroroKa Lr MrrHuMzrrrbHbre pa3Mepbr Lr Rec, oqeBLrAHa. B raroM paKypce [pLrHrIu[
4eitcrnut [porrrBorerrJroBbrx KocrroMoB, ocnosaHHrrfi Ha LIcIroJIb3oBaHVvr

uporovHofi BoAbr (roropax B cJrfrae ryrneHur loxapoB aKTkTBHbIM cnoco6our
flBrrflercfl HeorpaHzqeHHbrM pecypcoM), rpe4craBJrf,ercr BecbMa nepcneKTrlBHbrM.

OAuarco Aocror4Hcrsa rro6oro rrporrrBorerrJroBoro cpeAcrBa Moryr 6urr s norHofi
Mepe peaJrr43oBaHbr B cJD rae, ecJrlt napaMerpbr rrpoqecca oxJI€DKAeHLrfl, upu6rzxenrr
K OTITI4M€IIIbHbIM 3HATIEHI4'M.

B cnssu c Bbrrrreu3Jro)r{eHHbru, o6ocnoBaHlre uapaMerpoB TIHALIBLIAy€IrIbHbrx

cpeAcrB nporLrBoreunoeofi 3arrlzrbr, B Koropblx oxJlaxAeHue ocylqecrBJulerct
[poroqHoft soAofi , f,BJrrercr aKTyanbHofi Hayrno-TexHllqecroft gaAa.Iefi .

Co4epxaHne pa6orrr
.{uccepraqlroHH€r.jf, pa6ora cocroLrr Lr3 BBeAeHI4f,, qerblpex pa3AeJroB,

3aKrroqeHvts, crrvrcKa nlrreparypbr, BKJrroqarorlero 102 HaurvreHoBaHvt, coAepxtlrr
140 crp. MarrrrrHorrltcHoro reKcra, 49 pucynrcoz, 25 ra6rtut\, u 5 npznoxeHnfi.
O6qerfi o6reu pa6orrr cocraBrrrer 186 crp.

B nepnofi uane Ar4cceprarlLtlr BbrrroJrHeH anaJwr3 ycroaufi LI TaKTLIqecKLrx

IrpueMoB TyIIreHrIt [ox(apoB npn HaJrllrl{uu nHTeHcLlBHbrx renJroBbrx froToKoB,
gprorepMurrecKlrx Harpy3oK, rrcrrbrryeMbrx c[acareJItMLI. Paccuorpenrr



cyulecTByroque cnoco6br Lr TexHHrrecKr,re cpeAcTBa Lrlc.AuBu[yErJrbHofi

rrpoTlrBoTerrJroBofi 3aIIII{TbI, a TaK)Ke MeToAbr orrpeAeneHl4t TerrJroBofo cocTorHr4f,

cnacaTenefi u HopMaTrrBbr npoAoJDKuTeJrbHocTr4 paooTbr B ycnoBrrf,x BbrcoKprx

reMrreparyp.
Ha ocHoBaHrrr{ BbrrroJrHeHHoro aHaJrn3a noATBepxAeHa aKry€rnbHocrb

BbrrroJrHrerraofi pa6oru z cQoprvrynupoBaHbr rleJrrr vr3a4a'tu uccneAoBauuit.
Bo nropofi rJraBe BbrrroJrHeHbr reoperurrecKl4e uccneAoBalavrs, TerrJro-

uaccoo6ueHHbrx npoqeccoB, npoucxoArrqux B nporlrBorerrJroBbrx KocrroMax,
pa6oraroqrrx Ha nporounofi BoAe. Paccuorpena HecrarlnoHapHarr 3aAaqa

rerroo6ueHa B cucreMe (oKpyx(aroqar cpeAa - 3arrlraTHafl oAexAa - opraHu3M
crracareJr.D) vr paapa6orana MareMarvrrecKar MoAenb rrpoqecca reuoo6ueHa,
KOTOpa.f, qUCTeHHO peZrnlI3OBaHa MgTOAOM KOHeqHbrX SneMeHTOB.

Or4emno paccMorpeH rrpoqecc uor4eficrBufl Ha clracareJlt nfrucroro rroroKa
U3 3OHbI IOPEHITf, LI ION)^IEHO BbIPAXEHI4C ANA OTIPCACNEHII' I4HTEHCI4BHOCTI4

nrrLrcToro rroToKa.

C ucnoJrb3oBaHrreM ypaBHeHr4f, TerrnoBofo 6aranca onpeAeneHo 3HarreHlre

pacxoAa BoAbr, neo6xoAr,rMoro anr eQQeKTLrBHoro oxJrax(AeHuf, npocrpaHcrBa rroA

TerrJroBbrM KocTroMoM, a TarcKe Ar,raMeTp oTBepcTllt Apoccenzpyloqeu [ranobr,
o6ecue.rzsaroqefi pacqerHoe 3HaqeHze pacxoAa.

B rperreft rJraBe npr{BeAeHbr pe3ynbrarbl sKcrlepllMeHT€rrrbHbrx

vccneAoBanuit rro onpeAeneHrrro gHeprerlrqecKLrx roragarerefi cuacarerefi B

3ABLICLIMOCTII OT T.DKECTI,I BbIIIOJIH'CMbIX IIII&'4VI

anrrp oKcLrM Lrpyro q kre 3aBkrcrrMo crlr g H epro3 arp ar c nac arer efi
BbrcoTbr rrpeoAoneBaeMolo ) IacTKa, Maccbr nepeHocr{Moro
nepeMerrlelJvrs.

pa6or. floryrenu
oT yfna HaKJroHa v
fpFa u cKopocrlr

3arqrrrbr clacareJrr c oxJIa)KAeHr4eM nporovnofi no4ofi, B r{acrHocrll,

ycrpoficrno [oAKJrroqenvrr KocrroMa K rrox(apHoMy pyKaBy, BrzA

Terrnoorpaxaroqefi o6oro.rKu, KoHcrpyKrlur 4nycnofiuoro rcou6rlHe3oHa

oxJra)r(AeHr4r, cxeMa pacnpeAeJreHvr rroroKoB BoAbI B rcou6nnegone

OXJIA)K.IIEHN'.

llp o4 erra oHcrpLr poB aHo rroBbrrrreHlre raKTLIqecKux Bo3Mo)I(Hocrefi

roApiBAeleuzfi MIIC 6naro4apr npuMeHeHurc rrporrlBorerlJloBoro KocrloMa c

oxnax(AeHlreM nporoqHofi no4ofi, olpeAeneH oKoHoMn.recrufi tSQerr or BHeApeHkra

pe3ynbraron pa6orrr.
B 3aKJrrorreHnrl

B verneprofi rurane parpa6oraHbr ocHoBHbre [apaMerpbl rlporllBoreurosofi
CXEMA T4

napyxuofi
BOATHOfO

BOASHOfO

cQopuynzpoBaHbr ocHoBHbre BbIBoAbI, HayrIHbIe vr

npaKTuqecKrre pe3y brarbr BbrrroJrHeHnofi pa6oru. B qacrHocrLt, yKzt3blBaerct, tITo

pa:pa6oraHa KoHcrpyKrlr{r [porlrBoreunosoi 3arrlktrbl MTIHLtM€IrIrHofi Maccbr,

o6ecuequBarcrrlaf, yBenr{qeHue rrpoAoJrxLrreJrbHocrlr 3arrlrlTHoro Aeficrsu.r He MeHee
qeM B 4-x rparnoM pa3Mepe rro cpaBHeHlrro c reIrJIo3auILITHbIM KoMrIJreKToM TK -
800, (naxoArrrlkrMcfl. Ha ocHarrleHr4Lr rroApuBAenenufi MrIC), vr He MeHee qerra n 2-
KparHoM pa3Mepe no cpaBHeHr,trc KocrIoMoM IITK 300, rpLIMeHfleMoM

fopHocnacareJUrMLr.



,{llccepralll4t [peAcraBJIeHa Ha 3arqury BnepBbre. floroxenllfl, BbrHeceHHbre

Ha 3aIrII4Ty, OCHOBbIBaTOTC.fl Ha pe3ynbTaTax BbrrrOJrHeHHbrX TTCCJTeAOBaHI4I{, KOTOpbre

B cBoK) oqepeAb 6aaupyrorcs.Ha 3aKoHoMepHocrrx lpoqeccoB TerrJro-Maccoo6uesa.
Mareuau4qecKaf, MoAenb HecraqrroHapHoro reuroo6uena B cucreMe

(oKpyx(aloqiu cpeAa - 3arrlr4TH€rf, oAe)KAa - opfaHH3M crracareJrf,) [o3Bor.f,er
oIIeHrITb ATIHaMI4Ky I43MeHeHr4r TeMnepaTypbr BrryTprr KocTroMa z onpeAeJruTb BpeMrr

3aIrILITHoro 4eficrnzx [porLrBorerrJroBoro cpeAcrBa. 3rcueplrMeHTurnbHbre
LIccJIeAoBaHLrfl Iro3BoJrr4Jrrl ycraHoBrrrb 3aBucrrMocrb gHeprerlrqecKux rroKa3arelefi
cuacarelefr or rfl ecru srruoJiHreMhrx rruu pa6or u lonfrrrrb 3HaqeHr4e

eaxHefturefi cocrannxroqefi TerrnoBoro 6alanca B clrcreMe ((oKpyx(arorl€1f, cpeAa -
3aIrIpITHaJI OAeX(Aa - OpfaHI43M CnaCaTeJUD) - TenJrOBbrAeJreHr4e Tena qenoBeKa.

TeopeuuecKzul n npaKTLrqecKat 3HaquMocrr pa6oru 3aKrroqaerc.f, B ToM, qro:
parpa6oran MeroA orrpeAeneHr4r rerrJroBoro nf{Lrcroro

3aBrrclrMocrr4 or paccro{Hlrr Ao Qponra rrJraMeHLr no)Kapa, ero
MaKC[MaJrbHOkr TeMrrepaTypbr fopeHnq;

- paspa6oraHa MareMarvqecKa{ MoAenb renroo6ueHHbrx u rvqpaB.rrrlrrecKzx
npoqeccoB B cucreMe (oKpyxiiloqar cpeAa rrporlrBorennoeofi KocrK)M
opraHI43M crracareJrD), c ucrroJrb3oBaHrreM roropofi olpeAeJreHbr rrapaMerpbr
rlporl4Boreunosofi 3arrIr4Tbr clacareJrr c oxJr€DKAeHLTeM [pororrHofi no4ofi, npr4rreM

oHa Moxer 6rrrr ucrroJrb3oBaHa AIrfl uccneAoBauuir no,4o6nux [poqeccoB B

KocrroMe c KprroreHHbrM oxJraxAeHu eM 6 es upnnreHeHrar pecllrparopa;
paspa6orana [porlrBorerrJroB€r.jf, 3arrIVTa clacareJrr c oxJraxAeHr4eM

rtpororlHofi no4ofi c 6oree BbrcoKLrM BpeMeHeM 3arrllrrHoro Aeficrnz-fl no cpaBHeHr4ro

c KocrrcMaMrl ropHoc[acare leit n clacareJrefi analorurrHoro Ha3HaqeHrr.f, .

AnropeQepar coorBercrByer ocHoBHoMy coAep)KaHprro pa6oru.
OcnosHrre pe3ynbrarbr Arrcceprarlnu B Aocraro.rHofi creneHlr aupo6upoBaHbr

u ony6nuKoBaHbr.

,{ocronepnocrb r.r HoBIr3Ha rroJrorcennfi , BbIBoAoB, peKoMeHAaqnfi

,{ocroaepHocrb p$ynbraroB r4ccJreAosaHnfi TenJroBoro nfrzcroro rroroKa,
ros4eftcrByrcrqero Ha clacareJrr, HecrarlkroHapHbrx [poqeccoB TerrnoMacconepeHoca
B nporzBorerrJroBoM Kocrroue, QzazoJrorlrrr rreJroBeKa B ycnoBlrf,x HarpeB€Iloqero
MprKpoKJrvrMaTa, a raruKe ToqHocTb olpeAeneHlrrr rrapaMeTpoB BoAqHofo oxJrDKAeHr4rr

noATBep)KAeHbr LrcrroJrb3oBaHr{eM TeopeTLIrlecKrfx LI 3KcrrepuMeHTztrrbHbrx MeToAoB,

ocHoBaHHbrx Ha Qyn4arraeHT€LlrbHbrx 3aKoHax $zenru v 6raororura, a raKxe
yAoBneTBopu TenbHoLI CXO,IILIMOCTbIO pe3ynbraroB TeopeTlrrrecKr4x
gKcrreprrMeHTzlrrbHbrx rrccJreAoBauuit, MaKclrM€lrrbHoe pacxoxAeHue Koropbrx He

rrpeBbrcrrno llo/o.
HoszsHa cocrolrr B ToM, qro Arr nporrrBorerrJroBbrx cpeAcrB c orrprrrofi

cxeuofi rroAaqu xJraAareHTa BnepBbre [onyrreHbr 3aBpIcLIMocrLI, flo3Bonrrcnlkre
onpeAenf,Tb ocHoBHbre KoHcrpyKrlLtoHHbre u gKcrrnyaTarluoHHbre napaMeTpbr
KocrloMa. flporusoreuronofi KocrroM npouen orrbrrHo-lpoMhrrxJreHHyro
eKcnnyararlltrc B orp.f,Ae MIIC ruil.

CreneHr o6ocHonaHHocrn rroJro)r(eHufi, n HocrrMbrx Ha 3arrlnry,
BbrBoAoB, peKoMeHAaqnfi

TIOTOKA B

nnoqaALr u



Pesynrrarrr pa6oru raKxe rrclonb3yrorcr B yre6norra [poqecce npLI
noAroroBKe cneqrr€InvcroB HanpaBneHlrr <floxapHar 6esouacHocrb))
focy4apcrBeHHoro oopa3oBaTeJrbHofo rrpelrqeHr4fl BbICIIIEfO

upoQeccuoH€rJrbHoro o6paaonanzr <<Arca4euur rpax4aHcrofi 3arrllrrbD)
MzHzcrepcrBa no AeJraM rparcAaHcrcofi o6opoHbr, upesnrruafiHblM crlTyar\r4flM rr
nzKBnAarlr{r4 nocre4crezfi cruxzfinrrx 6eAcrsufi ,{oneqrcofi Hapo4nofi
Pecrry6nurcz. Oxu4aeuufi roAoeofi eKoHoMr4rrecrufi sQQerr or BHeApeHLrt

pe3ynbraron pa6orbr B rro)KapHo- cnacareJrbHbrx noApa3AeJIeHI{.sx M[IC ru+
cocraBur 680 rnc. py6

3aDreqannq
l.I4s reKcra Anccepraqnonnofi pa6orrr He rorrJITHo rloqeMy, coucKareJrb He

rrr{TbrBaeTcs. BIrLrtIJLre TaKr{x [apaMeTpoB oKpyx(arculer4 cpeAbr, KaK BnaxHocTb 14

cKopocTb ABlrxeHr4fl Bo3Ayxa, yKa3aHHhrx Bo BTopor4 uraBe B crpyKTypHor4 cxeMe
(pzcynorc 2.1), ua rerrJroBoe cocrof,Hr4e B nporr,rBorenJroBofi sarqure.

Kporvre groro He coBceM rcHo, 3arreM s Hefi plrBeAeHa n3onupyrorlaf,
/

oAexAa oe3 oxJrax4elJufl., ecJrr4 ee napaMeTpbr B AanbHerIIrIeM He I4crlonb3yroTcs, vr

rroqeMy Qn:uuecrca{ Harpy3Ka He flBrrflercfl, cocraBHofi qacrsro cr{creMbr.

2. Ha pr4cyHKe 2.4 yropofi rnaerr AlrcceprallHonnofi pa6orrr rpl4BeAeHbr

AaHHbIe SKClepLIMeHTarrbHbrx uccneAoBaHvru) oAHaKo He yKuBaHo, KeM oHLr

IIOJIYqEHbI.

3. B ce4rMoM BbrBoAe BTopofi rnasrr yrBep)KAenue <<VcraHoBJIeHo...) eqe
He noATBepxAeHo AaHHbrMrr gKcrreprrMeHToB, xeJraTeJrbHo 3aMeHuTb ero
yrBepx(AeHveM <dlorrytueHo. . . )).

4. B rperrefi rnase Mox(Ho He rrprrBoArrrb ra6ill.lHrre AaHHbIe oHepro3arpar
n uorpe6JreHlrr KlrcnopoAa u3 AbrxareJrbHoro alrrapara, TaK KaK rlocrpoeHbl Lrx

rpaQu.recKue 3aBucrrMocrLr, a raKxe loJryqeHbr alnpoKcltMrlpytoque ypaBHeHvIfl.,

Koropbre neo6xoAprMbr AJrr frera B MareMaru.{ecrcofi MoAeJII4 reuroo6ueHHbx
[poqeccoB B paccMarpuBaeMofi cucreue.

5. 3asucuMocrtr Arts rpex no[paBoqnux roeQQzqveHroB, yTILIThIB€IIonIzx

yMeHbrxeHlre cKopocrtr ABwKeHLrr c[acarerefi s 3aBucLrMocrLI or: TeMneparypbl,

3aAbrMJreHHocrrr Bo3Ayxa oKpyx(aroqefi cpe,qbr 14 rrclaoJlb3oBaHtra pecnnparopa,

aH€uroruqHbr Anr ropHoclacatelefi, rrogToMy Lrx Mox(Ho He rIpLIBoAvrrb, reu 6oree
yKa3aH nlrreparypHufi ucroqHnK.

6.E} AncceprarlpronHofi pa6ore npucyrcrByer zs6rrro.rHoe KoJILIqecrBo

prrcyHKoB, MHorLTe z3 Koropblx HeAocrarorlHo znQopnaarllBHbl.

llepevzcreHHbre Bbrrue 3aMeqaHl{t He BJIIrf,Ior Ha

AocroBepHocrb ocHo Hbrx rroJloxenzfi Alrcceprallnonnoft pa6oru.
3HAqLIMOCTb U



llpe4cranrreHHat

3arcrro.reHue

AUCCepTarInr flBr'eTc.fl eanepruennoft Haf{Ho-
I4ccneAoBarelrcrcofi pa6orofi, srrrorHeHHofi Ha Aocrarorr o BbrcoKoM ypoBHe,
coAepx(alqefi nosrre reoperwrecKl,Ie n [paKTLrqecKVe noJroxteHr,u, o6ecueqr4Bztrorlue
pelneHl4e rlenoro ps4a aKTy€rnbHbrx 3aAaq g o6racru oxpaHhr rpyAa.

OcHosHHe pe3ynbrarbr Lr3Jrox(eHbr n 14 naytnrrx pa6orax, z3 Hzx 8 crarefi,
ouy6rulrcoBaHbl B HafrHblx vr34alrrulrx, BXoArnILrx B nepeqeHb BAK. Co4epxanue
anropeQepara coAepx(aHuro pa6orbr coorBercrByer.

Pa6ora Lt3JIOXteHa TEXHUqCCKII rpaMoTHbrM t3bIKOM. Anrop
npoAeMoHcTpLIpoBilJI AocraroqH)[o TeoperlrrrecKyro rroAroToBKy vr yMeHLre

IIOJIb3OBaTbC' SKCrrepr4MeHTUurbHbrMLt MeTOAaMrr.

Ha ocnonaHuu Bbrrrrelr3Jrox(eHHoro cqr{Taro, rrro ArrcceprallLroHnar pa6ora n
nolnofi Mepe yAoBnerBopter rpe6onanurrM rr. 2.2 <{lotroxeHur o rpr4cyxqeHvrr4
yrleHbrx crenenefi>> ,.[:IP, a ee aBTop, 3aersroe feHHa4rafi Br.recraeoBr,rrr,
3acnyxrlBaer npucBoeHLrf, yreHofi crerreHlr KaHALrAara rexHnqecKLrx HayK rro
cneqnaJlbHocrll 06.26.01- Oxpana rpyAa (uo orpacnrM) (rexnuuecKlre nayru).

OQnqua;rrnrrfi o[roHeHT
,{orcrop rexHuqecKux HayK,

Ar4peKrop focy4apcrBeHHoro Mareescroro
HarrHo-Lt ccneAoBaTeJrbcKoro r4HcTLrTyTa

no 6esoracHocrr4 pa6or n ropnofi
rrpoMbrrxneHHocrlr ruP
A4pec: yn. Jlzxauera,60, r. Mareenra,
,{oueqrofi o61., 86108

A.M. Eproxanon

lloAnzcr A.r.H. Bproxanoaa rra yAocroBeprrc

Ha.raJrHzK orAeJra KaApoB I4.B. BacuIrnna

musatova nata@,inbox.ru


