
Xapacroftrcue 6arourr licnoJr*yeMble Brryrpr{ TerrnoarperaroB no xapaKTepy croefi pa6oru oqegb
Pegno KoHTaKTT'IpyIOT C qeroBeKoM H IIpaKTruecKH HHKOTAa He noABepftuorcr BJrrrrHnro anaocsepnrx
ocaJIKoB uItH ApyrHx npHpoAHbIX pa3pyrtrarcrrlru( $axropor. B Hacrorrqee BpeMfl rrrgpoKoe
pacnpocTpaHeHHe noJTJ ILIJII{ABa Klracca xapacrofiroro oerona - sm 6eToH Ha rIeMeHrHoM Brx(yrr{eM ri
6eron Ha cltJrHKarHoM BflqfmeM.

flptrueHeune rexnoreuHoro cllpbt B BnAe orxoAoB npon3BoAorBa r,r JroMa repa[porrHbrx usgerri
4m npofisuoAcrBa crpokrenbubrx Marepl{turoB rro3Bonrer )rMenbrrrr,rrl HarpygKy Ha o6pyxaroqyrc
CpeAy'yBenIilIIITb KOJII{IIecTBO III{KIIOB I4c[OJIb3OBaHHt OAHITX H Tex XeMHHepaJrOB, BBecTr.r npaKTrueCKH
6*or:rog'oe [po]illBoAcrBo x€palpotlHoro Marepr{ana, qro oqeH6 Ba)KHo, TaK KaK Mr,rHepaJl'r fiepr{Krra:r
H KaOJII{H, Hanp}IMep,ucnonb3yeMhle B IpOI{3BOACTB€ )I(apanpOqHBX MaTepHaJIOB, gBJItIOTCt
ManopacnpocrpaHeHHblMlrrr AocraroqHo AoponrMn.OcnoeurrM cbrpbeM rrpr{ groM Moryr crryxr.lr 6ofi
orHeynopHoro rupnnud' noJrJIlaeMufi npr peMor{re gKclf,Iryaraqr,rfi neqefi H Apyrne rrpoMbrmJreggbre
orxoA6l' KoropFle MoxHo yfl{nrcupoBarb raKI.IM cnoco6ona, HanpI,IMep paAl{oaKTr.rBHlre I,r roKcr{rlH6re.
flocxolrry ID( HeJIb3t HcrroJrb3oBarb KaK cbrpbe .qnf, crpor.rraJrb'brx MarepuarroB, rpax.qaHcKoM
crpofttelrcrre BBIIAy orlacHocra KoHTaKToB c qenoBeKoM rt Bo3Mox(Hocrl{ uonaAar{Hr B oKpyxarculyro
cpery.

Taxsu o6pasou, EcnoJIF3oBaHr,Ie orxoAoB B npou3BoAcrBe xapacrorroro 6erona ffBJrrercr He
ToJIb(o aKTytlJIbHhIM, H O I{ B6ITOAHbIM' TaK KaK 4pI{ STOM perualoTcr npo6leubr [pr.i3BOACTBa
xapacrofixoro 6erona,yryueHEJr ero KarrecrBa u cnwi(;eilUs.Ce6ecrponuocrn.
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Kipicne

- XanHS ltrayptuxbulhlrbllrbrr{ ep ctualrapbrrrra qrrna6ar 6arann Iusrisar nafiga.nary ce6enri
ae<buqrrri 6onnn ra6rnamtr QyrepneureH or(a rcsiM.qi MarepaanAapFa Aereu cwaHbrcbr )rGUr erKeH
cafius apryAa. Erinrui MeceJIe - nael{ri6aKlublrbrn KaMTaMacbBAaHArrpy, rrHH xoraphr reMreparypaJrbr(
xene 6ac(a KonrereH QalaopnapgErq ecep eryi xarAafiuuAa esiHii 6u.rurx", ,urru."r" caKran (arry
xaohedn KaMraMacbI3AaIrAbIpy. MoHonprrti $yreporxanapAbr orKa rcgina.qi 6eron rypiu4e nanaunurry
araJrMLIIr n'raceneniq lllemirvri 6olun ra6ruragrr xene xasipii rarua ocurqafi 6eron4aiaur{ req rsreuAi
raMManapEl esipnenin rexipu6e xYsiHAe KoJIAaHburyAa. Anafiaa 6y-r 6Eronaaparu{ KrpbrnbrM6romHMaJIAbI eMec coHAbrl(raH HaKrbI 9Ko[Jryararr{rnhr( TananrapALr roJrErKaHIbr KaHafarraHlbrpa
amraafiAu. Herr'rxecinxe 6ip xarurnan uarui6areryrbrrbrHhrr{ re*rengeyiue, eriruui **"r"* xe6aqurriToJrrbIpymEIJIap MeH 6afriallhrcrrrpylllbulapAblH lrrbrrbrrrAarrbrn rqs{caJryuna ererin co5"115r lryr'rniu.
Ayrrtarn MeH ocep ery ya$'Irbl eprypli ([arcropnap4rrq ecepinen o""onar Qyrepoaxanap.qbrr{ xorapbr
reMneparypalu( rrarAaftAa errepyin 6onxay ep ya(brrra Aen Kerre depnrefiai [i]. 

-

OAe6uerrce rroJry.

. oeapa 6ip-6ipiHe reyengi xeHe ortta rogirr,rri (arraMaHbrrl nafigaraxy xar4afuiHa eprypai scep
ereriu MexaHr'IKilJIhI(, agpoAIlHaMHKaJIbr( xteHe xlr.rry rcydrrnucrapbrMeu TbrrBB g3apa 6afiiauuc(an
MeraJUIypra'tLJIbK IlelrrepAe xyperin $nouranrr4-xurral.rurhl( ypaicrepaiu rcnirr,rainirineH nerrrrepriq



tqrlsMer KopceryiHirl cenirragixirin xeurenAi ryp.qe ecemeyAe Kerrr€reH $.rbrrrrbr(Tap ryruqafigrr. Eyn,
eoipece, nemriq gKcrlrryararlrffirrayArrH crarllroHapJrbr4 eMec pexrauinge opbru aJra,{br (remipy, xbrrrbrry,
icre 4ocy xeneT oqmry). @yrcpoma aHarTpnbrM xoraplr reMrreparypanuq scepinAe 6otarns 6an4prry
afiuarrnrra A4 or(a tegirra,qi 6emi xqamrcmn 4a6arrapgbrr{ MapAbrMcue 6a.nry ap(ErJrhr ro3ybr opra
ecenneH 3-5 narrr. OyrepomanapAbll{ 6erxi xyrr,mrcus (a6arunrrq To3ybr brcbrry afiuarunAa aHarypJrbrM
)Korapbl geqrefiAe, ce6e6i 69rr xepae reMeH TeMreparypanuq ecepiHeH rapHr.rcax rysinueft4i, xexe
ctul(FllrAary afruaruutga, ce6e6i 6actan(u MarepuaJrAlrq (arrburbrrrr Klpr xorapruafiAu. furafi,qa 61zrr
afiua4tap4arn a6pasuod ecep ef,y sarplxecirue $yreponraunr{ To3ybr gncruryaraqr{rnntq regenAe 8 unr
acnafiAu [2]. I(alayauq xe6yi TeMneparyparrrr( perrurrugi .ryuc ecerrrer, oprrHlaMaransas nafiAa
6oraAlr, ce6e6i JroKaJrbAbr KbrsBrn KETKeH Ke3Ae orKa regiuai samap.qrrq rereui reHefires Ke3Ae opHbrHa
KeJryre ymipl,refiai.

3epmey noruxelepi
fleurrepai 3eprrey ueu.txerepi KepcerKeHAefi tlyreporKarapAlrr{ 6ysunyrnrrr{ nerisri rypi

oJIapAbIrI 6vrri xa6arrapallbrHhrH )KapbrJry6r. Xaprurylnn exi rypi 6enrini 6orAu: TeMnepyrapnbr ere
xorapblra rcercpi.netin aftrvra4rapga neur 6ofiusAarhr y3brHl6rr6r 50 crr,r, reperqiri 4-6 crra Klrctqa
xapbulyJlap xtti nee4eceAi, an caJlbrcrrlpMaJrbr calrlsruAay afrrr,ran'rapaa lsbruAbrrbr 3 rrr xercriu,
rcpergiri xipniurriq xaprBlcblHa rerl xapburyJrap K$AeceAi. Ocurau Kapan, rlyreponnanapAbrH 6p"ury
IrexanusMiHil{ eprfpni 6onarrrrm aubrKrarAbr, xoHe ocbr rlprbrAau ueruri eri afiuax4a 6erryre
Lrprixgir 6epni. Canucrupuairrl TeMeH reMrreparyparap afriraaru (1 xene 2 afir,aarrap) xene )r(oFapbr
reMeneparypa.nap afiuaru (34 afiuarmp). Xorapu reMneparypalrry afiuaKra rlyrepourannq 6erinle
erlAey enirr,tgepiuill orxa rcsiM,qi ruarepuar4apMeu epeKemecy peaxrrnrchr opbrH arraAu, nerorecinge
6etri xa6at cynaHblfl, cexeAi. fapuncax 6en o,r4a regiuni MareplraJrAbu{ 6ETKi (a6arbrHbu{ apacrrHAa
xepneyni afiMarq rysbryrueu 4atap nutptfysnoqbrr( opbrH aybrcrbrpy rxeue r.urifrurrrpa4auauy ypaici
xype4i.

Ocrt $nsuxalu4-xnMrrulbl( e3apa eperemecynepliu nerrurecinge 6a.rl4y reM[eparypacbr,
TepMLIK:IJIrI( reqeoi MeH TbIpbI3ABrrbr eprypni r[asalap rysineai. Orrca regir,rAi 6erongaprr,reH xqubrc
ictey rcxipu6eci rraen 6afiianrrmupyrubr, ToJrrbrpyuEuapAhrl Ker{ A[ana3ouAa aylrrrryn 6ofi"unrua
xalprisinreu 3epmeyJlep 6olxaynap4u HaKTbr xargafua xaKbrr{Aararbrn npr.rHquflTep aubrryraJrAbr. Orrqa
resiMAi 6afuiasrrcrupytrrrrrlap MeH ToJlrblpyrrrburapAbr rarlAay elyrepomanay xHsnaeriuirl uraprrapuna
reyetgi, trHH oil opraubllt arepccaJulBlrbrH ecefiKe arryMeu 6afinanucru. Ocrrran 6afinarsrcrrr brcrbr(Xa
regirrali KoMrrosurtrr{f,,Jrap neneci TaJranrapAbr opbrruay Ka.}Ker:

- KaJrLrrrr6r r€MnepaTyp4Aa Te3 (ary;
- Tgr$Ip 3arrapAbtr{ (araro enirrrin ipirerin reMneparypara Aefiin KH3Ahrprarrga es 6epimiriH

MLIHI{MaJIIAII TypAe teuen4eri xeHe xoraprhr reMrreparypaAa x€prbrJrafi uicyi ece6isell 6epircdrilr
xofapburary;

- TepMI{KaJIbIK Mblryrbablru xerrinircri 6olr (or uruqrunu4 rrraMa4aH ruc niciu KerKeHHeH
reuesaefiti);

- remipy xene ryfigipy netonecinne orspMaybr x<eue or(a resir\,rAiliri rraen ryur rycipy
Hernxecirge 4e<poplraquflarry reMneparypacbr ere xorapu 6ony.

(opumrnlu
Orxa regiu,qi 6eroHAap )IqMLrcmbrnapAan aJrbrc apa (arrrbr(TbrKra KoJrAaHburarFrHAbrKraH nerisri

6afinanncrrrpyrurt peringe (XIpaMbrHAa gonnacroHrrri 6ap xalarx *25 ulHToHHa releuinAe xr,rHaJr6r[
(arlraH eneKTporepMo$ocilopmr uuralcrap rargtan aJrhrH.qbr. E$rap yJrbr ra3ropisgi saneloep 6elin
rrrlrraparhfiubrrraH, onapAbr 6efi'raparnaruupy yudn eprpyni xol xeriuAi racinaep esipnenren [3].
Slelcrpotepnao$oc$opnbl IIIJIatffapAbr orIqa resiMAi 6e,roulapra uaftgalarry, oJrapAbrq antponorenqi
eeepin reMelrAery xeue MHHepaJIAbr uurigar pecypcJapbrH yHeMAey Ma(carbrHAa nafilalaHy
nepcnermrri 6orrm ra6rna4u.
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Bu6op xapoctofixrx cB.n3yloqld( H 3anoJrHureJreft npousro4uTcs ucxo,{s us ycnonr,rft cnyx6sr
Syreponxa, T.e. c )qeroM arpeccplBuocru cpeA6r, acrroJrb3oBaulre 3neKTporeprr.ro$ocsopotr rrrJraKoB B
xapocrofirou 6erone uepc[eKTItBHo c IIeJIbIo cHrDKeHnr tlx anTponoreHHoro roeAeficrrraa H gKoHoMprH
Mr.rHepanblrbrx cbrpbeBbrx pecypcoB.

V.{K 541.1; 541.3

PACnPEIFJTEHHE TypEyJrEHTHbrx TEnnOBbrx [oToKoB
B TETIJIOBbIX AIINAPATAX C BPAIIIAIOIUI4MHC' NOIIACT'MH

X(afi.nay6aeB X. A.

Ceaeilcrcuil Qmuan TOO <Rasaxcruil nqwuo-uccnedoeamenocxuil
ffircmumym nep epa6omrcu cenbcKoxosnilcmeeaaoil npodyrcquu >

B cnxga c ranrencuQrmaqzefi npoqeccoB nepepa6orra nurrleBbrx npoAyKToB oco6o Bcraer
upo6leua 3Haql{TeJrbHoro noBhllueuur pa6oru rerrnouaccoo6ueHnrx annaparoB. O4uuu r43 MeroAoB ee
p.e[IeHI'It f,BJrterct yBeJI[qeHE TeMIroB repuoo6pa6orKlr 3a cqer onruMr,Barluu rr ycraHoBJreHge
rexHoJrorHlrecKax napaMeTpoB npoqecca.

B .qangofi padore [peAcraBJreH aHaJII43 gKcrrepuMemoB no ]rHTeHcr.{Buocrn BoA.rrHoro uapa
rroJrr.tAr,rc[epcnoft cpege.

Anann:, B npoqecce BEITecHeHlas xr{AKocrrd HacbrrrleHnbrM BoAffHlrM [apoM n pa6ore
TeluloMaccoo6naeHnrx armaparax ycraHaBJII-IBanocb repMl{qecxoe paBHoBecr{e, a cBr3b A4BreH}rs pI
TeMneparypbl rapa Moxer 6utr npe4craBrena Ha ocHoBaHr.ra ypaBHelrur Knanefipona-Klaysayca v e
npu6luxeul'IH c roqHocrblo Ao l-zyo,Ao AasreH[fi I MIIa, garr""u*ra B cJre.qftorrleM Br.rge:

p = Apr(T lT*)-a exp(_l0Tke lT) (1)

rae A =I7,05'la3;Tr,P*KpHTLrqecKtur reMneparypa H AaBreHr{e AJrff HacbrrrleHHoro BoArHoro
qapa.

flocryuaroquft e crofi nap co3Aaer rpaAl{enr AaBJreHHx. Tan xar pacxoA H BJrarocoAep)Kag}re
CB'3AHbI COOTHOINEHI,IEM

€u = prs,e

MolI(Ho cAeJIaTb BbIBoA' rrTo BbITecHeHHe roIAKocrH pI3 HeHacbllqeHuofi 4ncnepqroft cpeAbl cBr3ago
c o6pasonanlreM BoJIHoBoro ABpDKeHLTt r{ 3oHbr noBbrrrreHHofi xacurqenuocru na Spoure BbrrecHeHr,rs.
XapaxrepnnM tBJrf,erct HilJrHrII{e neroropofi npegelrHoft HacrrrqeHHocrn (n HameM cflyrrae, KaK
noKillanH gKcflepI'IMeHTbI, oHa cocraBnser 5 7o no necy), uplr Koropofi gnuxeuue BbrrecHfleMoro areqTa
HE BJITI'ET HA ABruKEHI{E BbITECIUIFIIIETO.

AHarus noKa3BlBaer, rlro pacnpocrpaHrercr npaKrr,rqecKr{ npf,Moyronbnufi reuneparypurrfi
Qpour c Ji'}reHblutuoqefics c pocroM 3oHbI napa cKopocrbro ABruKeHnr. Kaqecraesno o reM[e noAbeMa
TeMneparypFl B AaHHOM Ce'IeHIIH MO)rGO CyAr{rb rro BeJrr.*rr4He Kpr,rrepr{rr Kyrelagse

{2)

n _Cf, p*,9rH
"  4 ( l -  e )

(3)
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