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Pa6ora}lb 5-TA. I{CCnEAOBAHI4E TEIIJIOBO|O EAJIAHCA IIPLI PABOTE
,IIBI4|ATEJUI BHYTPEHHE| O Cf OPAHPIJI

Uenr pa6orrr - o3HaKoMr4Tbcs. c MeroAr.rKofi upone4enkrfl. vr o6pa6orru pe3ynbraroB
SKCrIepLrMeHTilJrbHOrO VrcCneIiOBArrIJs. TerrJrOBbrX rroTepb B OAHOM Vr3 Tr4rrOB TerrJrOBbD(

Aaurarerefi - B noprrrHeBoM ABr.rrarene BnyrpeHHero cropaHr,rr.
flpo4onxureJrbHocrb npoBeAeHrrx pa6orrr - 4'aaca.

Ocnonrr reoprara.

Tenronrna ABrdrareJreM Hil3rrBaerc .Marrvrm1 HenpepbrBHo (quxrnvecrcn) nponsBoArruat
pa6ory 3a cqer norpe6nxeuoft rennorrr. Ypanuenrae 1-ro 3aKoHa repMoAr{HaMuxu LU = Q - L

lc,-. ^\ ,^
Anr rlurura \jaU=0/ urvreer nul: Lu=Qu. 3Aecr Q,=Q-'Q*, - KonuqecrBo rerJrorbr,

npeBparrlenHofi n pa6ory; Q- xonuuecrBo rerrJrorbr, rroABeAeHHofi x pa6oqeMy reny or
I,IcroqHr.rKa c nrrcorofi TeMrreparypofi (or (roprqefo) r.rcrounura)) Qo* - KoJrr{qecrBo

TerrJrorbr, orBeAeHHoft or pa6overo reJra K r4crorrHr,rKy c nusroft TeMneparypofi (r (xonoAHoMy)

ucrovuury). Ecru Bce npoqecchr rIr{KJra paBnoBecHrr (r.e. quxr o6parrana), ro a:::
eAr,rHcrBeHHar [oreps rerrJrorbr, r4 TofAa xoe$(prauueHT floJre3uoro Aeficrnur qr.rKna r.rMeer Br.rA

't': 
Q::' =a-)?Xlao

H HtrblBaercr repMurrecKr,rM KIIA. OrAa.ra rerrJrorbr (xonoAHoMy> ncrorrHr{Ky sBrnercs.
neug6exnofi, uocronrxy 6e: groro HeBo3Mo)KHo ocyrqecrBr.rrb rrpeo6pasonanne re[Jrorbr B

pa6ory.
B neo6parr,IMoM (4eficrnnremnonr) rlr{Kne K orAaqe rerrJrorbr (doJroAHoMy)) rrcroqHr.rKy

Ao6asnrrorcr rrorepr.r, cBr3aHHbre c ueo6parr.rMocrbro npoueccoB, nosroMy lgXlrlQff: , u

QX .Qluo, B coorBercrBr4r.r c qeM KfI.{ qurna )rMeHbrraercs:

n,: %=L!il.r,.OA
Koe(f$uqueHT nore3uoro AeficrsIlr, fruTbrBaroqufi norepr.r neo6parr.ruocrr{ npoqeccoB rIHKJra,

Ha3brBaercr BHyrpeHHuu (zn4r.rraropnrru) K[IA.
flepe4aua pa6omr qLrKJra Ha BurJr (r norpe6nrenro) conpoBox.qaercfl TaK Ha3brBaeMbrMrr

MexaHr,rqecKr,rMr,r noreprMr,r (rpenue, [pr,rBoA BcrroMorareJrbHbrx MexaHri3Mon u 4p.). Ecnu
ABr,rrarenb oxnoKAaercx no4ofi, To frr,rrbrBarorcr noreprl TerrJrorhr BcJreAcrBr4e nyqeuc[ycKaHr.rt

c rloBepxHocrll AB[rarens. Pagnocru rr,reNgy pf lr BceMr.r grr.rMr,r rrorep{Mr.r paBHa Kon[qecrBy

TerrJrorbr Q", upenparrleuuofi n e$$exrr.rBHyro pa6ory, ronyqaeMyro norpe6zreneru, a

coorBercrByroqr4fi roe(pQraqueHr noJre3Horo 4eficrnrr Hul3brBaercx s$(perrlrBHbrM KII,{:
o.T': 6'

Tepuuuecrufi u nnyrpennzfi xoe(f$uuu.i", 
""n"lorc.f, 

xapaKrepr.rcrr{KzrMra o6parnuoro
(n) " neo6paruuoro (q) ur.rKJroB, coBepruiloilIuxcr B rlr.rnr.rHApax ABr.rrarenx, a e(f$errraenrrfi
KIIA \, sBrtercq xapaKTepl{crnxofi ycraHoBKtr B rIeJroM, T.e. ABr{rareJur co BceMr{

o6cryx[sarcrur,rMr4 ero c]rcreMaNllztkr BclroMorareJlbHbrMr,r MexaHr,r3MErMLr.

O6rerr uccreAonanuq
B 4anuoft pa6ore HccJreAoBaHr,re rerrJroBbrx rrorepb lpoBoArrrcr Ha noprrrHeBoM

ABr,Irarene BHyfpeHHero cfopanr{r, pa6orarorqerra Ha rsxerora xfl{AKoM TonJrHBe. Tarofi
ABr{rarenb B coorBercrBrrr4 c rrpnHrlr{rroM ero Aeitcrsus, Ha3blBaerc.f, ABI,IrareJIeM c

caMoBocrIJraMeHeHlIeM TorrJrraBa or cI(arI,It. 9acto efo Ha3blBtuor.trI,I3eJIeM.
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,{eftcrnne Au3eilfl rrpo}rcxoAr.rr cneAyrounu o6pasoM: BcacbrBaeurrft us aruoc$epu
Bo3Alx c noMorrlbro nopurneft cxraMaercr B rlr.rnr.rHApax ABr.rrarenr Ao AocruxeHr.rt
TeMneparypbr caMoBoc[JraMeHeH[r roflJrr,rBa, Koropoe BnpbrcKr.rBaercf, Hacoc-([opcyurauu n

Harperrrfi cxarrrfi Bo3A)rx, HaxoAsrrlrlitcs. n KaMepax cropaHrrr. flpo4yxru cropaHr4s rorrJrr4Ba,

pacruupr.scb B rlr{n[HApax, coo6uaror noprrrHrM, coeALrHeHHbrM rrraryHaMr.r c KoreHqarhrM
B€uroM, rrocryrrareJrbHoe ABr.rxeurae. 3ruu o6ecnequsaercfl. BparrleHr.re KoneHqaroro BaJra,

rrepeAaroqero pa6ory BHerrrHeMy uorpe6urerro. Tarzu o6pa-:ou, B Alr3eJre rrporrcxoAnr
upeo6pasoBaHue xr.rMuqecKoft sueprnu rorrJr[Ba B Te[Jrory, a re[Jrorbr - n pa6ory.

Orpa6oranmre rpoAyKTbr cropaHr.rr BbrnycKarorc{ n aruoc(fepy. Crenrr4 rlr.rnr.rHApoB

oxnarAarorcs eoAofi, qlrpKyJrrlp)noqefi B cr4creMe oxJralrAeHr4fl, vrilvr Bo3AyxoM c noMorrlbro
BeHTr4nrropoB. C oxJrax,4enueM creHoK rlr,rnr,rHApoB cBr3aua BHerrrHss neo6parrauocrr
lpoqeccoB ctKarr4s. v pacrrrkrpenux pa6oqero reJra, d c rpeHr{eM BHyrpr{ pa6ouero reJra -
BHyrpeHHss neo6parr.rrvrocrb rrpoqeccoB.

floxasarerr.r pa6orrr 4v3enr. piB,{enrrorcfl,Ha BHyrpeHHr.re (uu4uxaropurre) rr BHerrrHue

(slpQerrunnrre). BHyrpennue rroKa3areJrr.r - BHyrpeysufi. KIIA n, lr cpeAHee AaBneHr,re qr.rKna

pi, r<lla xapaKTeprd3yror creneHb coBeprrreHcrna pa6overo rlr{Kna Ailsenfl. c yr€rou
neo6paruuhrx rrorepb. K ocnosHbrM BHerrrHrrM rroKa3areJrrM, xapaKTeplr3yroqr{M ycraHoBKy B

rIeJroM, orHoc.flrcs: s(f$exrrEnHrrfi KnA \", cpeAHee e(p1per<runnoe AaBJreHr,re pe, xfla,

e$(ferrurHar MorrlHocrb N,, KBr, qacosofi B"^",Kil.r u eS(fexrusHrrfi B,,rl(xBr.u) pacxo4rr

TorrJrrrBa. ,{na oupe4eJreHr,rr BHerrrHr,rx noxa3arenefi pa6orrr Ar,r3eJUr Ha ycraHoBKe upoBo4aTc,a
reuno6arancoBbre uclbrraHrrs.

YpanHenr.re renrosoro 6anaHca
YpanHeHueM TerrJroBoro 6aranca Bbrporaercr paclpeAeJreHr.re 3arpaqr4Baeuofi renrorrr,

T.e. TeTIJIOTbI CrOpeBIXerO TOITJII,IBA, HA nOJIe3HO I,ICnOnb3yeMyIO TennOTy E pa3nl,IqHble BI{.{bI
rroTepb:

Q : Q" + Q, + Qo, + Q, + Q,, x!x/u. (15.1)

3Aecr Q - tennora cropeBrrrero ronnr,rBa; Q" - TenJrora, npeBparqeHHar B e(p$exrr,rnnyro

pa6ory; Q* - rrorepr relJrorbl B oxnorAaroqyro BoAy, Qo,- [orepr rerrJrorbr rrpLr BblnycKe

rrpoAyKToB cropaHr,rs n arrvrocQepy, Q" - [orepr rerrJrorbr 3a cqer HerroJrHorbr cropaHlrt

TorrJrr{Ba, Q" - lporrr.re rrorepr4 TerrJrorbr (na ryreuclycKaHr.re c [oBepxHoqreft ABrrrareJrr B

oKpyxanqyro cpeAy, MexaH[rrecKr.re rroTepr.r, He nepeAlreArrr]re B oxnax,uarouyro BoAY,

Kr,rHerr.rqecKar gHepfilr BbrnycKnbrx ra3oB r{ Ap.)..
flpz cocranrelavlzr rerrJroBoro 6wruuca B nporleHTax ypaBHeHue (15.1) rpr.rMer Br{A:

Q:Qr+q.+8o,*Qn*8,,
r,4e

oo
Q =100%o, q. = =L100yo, q* = 

=-l00yq00
o-. . o. . o. . (1s'2)

A- ='6100Yo, Q"= 71000 , q,= 
6100%.

Cocrasnrrcilu,re rerrnouo.o 6i*ca ,,oActr'tuiuu-r." rro p.rfn"raraM eKcuepr.rMeHTa.

3na.reHr,rs cocraBJrrroqrrx rro3BoJurror cyAr4Tb o6 ncrroJrb3oBaHr{r4 TefrJrorbr cropeBrrrero
Tonnr.rBa; Hanpr.rMep, cocTaBr.f,rorunt

q" =Q: rco%: Q-4Q' looYo: r7,aa
xapaKTepr.rayer s$(feKTlrBHocrb fipeBparrleHtrs, 3xrparrennofi rerrJrorbr B rrone3Hyro pa6ory
(s(fQerrznnrm KII[). 3Aecs ZQ, - cyN{Ma rrorepb rerrrrorBr B ycraHoBKe.
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Tonnuso Anr Ar,rgerefi u ero cropaHue
XuAxr,re rorrlrvrBa, Ha Koropbrx pa6oraror Avr3erril, rBJrrrorcr rrpoA)aKTaMLr neperoHKrr

neSrz kr rrpeAcraBnrrcr co6ofi cMecr.r pa3nnqnbrx yrneBoAopoAoB. B KpyrrHrrx Arr3eJurx
lpr{MeHrrorcq, B ocHoBHoM, conrpoBoe Macno rr MoropHoe rorrJrlrBo, d B 6rrcrpoxo4nrrx
Ara3eJurx aBTorpaKTopHoro rr4na - Au3eJrbHoe rorrJrr,rBo. Yrreno4opoAHbre rorrJrr,rBa coAep)Kar
yrnepoA, BoAopoA, KrrcJropoA, cepy l,r Bo.uy B fr4rpocKonuqecrofi (poprrae. CoorsercrBeHHo B
npoAyKTax cropaHr4r rrpucyrcrByror oKr4cnbr yrnepoAa, oKr.rcJrbr cepbr r.r eoArHofi nap, npsqeM
sopuofi nap o6pasyercs,u npn cropaur.rr.r BoAopoAa rorrJrr.rBa, r.r B pe3ynbrare rapoo6pa:oBanns.
Huerorqeficr B TonJIllBe BJrar]r. 3reueurapnrtft uacconufi cocraB TorrJrr4Ba uMeer Bup.:

c+H+o+S+w:100 yo, rAe MaccoBbre Aonlr cocTaBJurrorllrx o6osHa.reHrr clrMBoJraMr.r

coorBercrByroqr4x gJreMeHToB, & W - MaccoBa;r AoJrr BoAbr.

Korz.recrno rerrJrorbr, BbrAeJrrrorqeecr npr{ rronuoM cropaHr,I}I 1 r<r ronrvBa ilpvr
ycnoBr.rrr nonnofi KoHAeHcarIuu BoArHoro ilapa, coAepxarqerocr B rrpoAyKTax cropaHlr.s,

Ha3brBaercs srrcruefi reurorofi cropaHnr Qu, x,{xclxr (npu KoH.qeHcarluu [poucxoAlrr
BbrAeJreHr4e raKoro xe KoJrr{qecrBa rerrJrorbr, KaKoe nornoqanocb npr,r uapoo6pa:onaHrau).
flocromry npr4 cropaHuu rorrJrr,rBa B Av3eJre noA-flHofi nap KoHAeHclrpyercr rrocJre BbrlycKa
npoAyKToB cropaur{r n arlrocQepy, To 3arpaquBaeMoe B Ar,r3ene KoJrr.rqecrBo rerrJrorbr AoJrxGo
orrpeAenrrbcr rro nugueft TenJrore clopaHr4r rorrJrrrBa:

Q = Bru"Qnn", Kr{xc/9, (1s.3)

rAo 4"", xr/u - qacosofi pacxoA TorrJrr4Ba.

Hr,rgura"fl Te[Jrora cropaur,rr yrneBoAopoAHoro ro[JruBa Mo)r(er 6rnr no4cqvraHa rro

Qopruyne [.I,I. MeHaeJreeBa:

Qnn":4,187[81 C + 300 H-26 (O - S) - 6(9H + W)], x,{xclxr. (1s.4)

B arofi @opuyne 3naqeHr4r C, H, O, S, W, BhrpaxaeMbre B npoqeHTax, coorBercrB)'ror
sneMeHTapHoMy MaccoBoMy cocraBy rorrJr[Ba. Ecnr.r ne rpe6yerca oco6enno errcorofi ToqHocrr,r

olrpeAeneHl,I.f, TeIIJIoTbI cropaHl,lf,, To MoxHo r,rcloJrb3oBarb cpeAHr,rfi Naaccosrrfi cocras rorrJrraBa:

C:86yo, H: 13 o, O: I o/o, npuqeM, coAepxaHI,IeM cepbl kIBIIarI4, BBI,IAy ero
He3HaqI,ITeJIbHocrr4, o6rrqno npene6peraror, T.e. S - 0 u W=0.

Konuqecrno Kr4cnopoAa, Tpe6yroqeecr Ha cropaHrle rorrJrr{Ba, olpe.qenrercr kr3

cJreAyroqax coo6paxeHHfi. Peaxquz rroJrHoro cropaHr.rr yrnepoAa r,r BoAopoAa HMeror Br.rA:

C + Oz : COl KMonb; Hz+ Y, 02: H2O, KMonb.

Ilocnonrrcy Monrpnrur Macca yrnepoAa paBHa 12 m/rrvronb, a BoAopola 2 xr/xvoJrr, To r.r3

crexr.roMerpuqecKr,rx coornoruenuft Br{AHo, qro [nt rroJrHoro cropaHr4s C Kr yrnepoAa,
coAepxarqlrxcr B 1 xr ronruna, neo6xoAr.rMo r.rMerb C/12 xtv,onb Kr,rcnopora, a Ailfl noJrHoro
cropaHr,rr H r<r soAopo4a rpe6yercs FV4 xuonr Klrcnopo,4a. Yqurrrsas, qro B I rr rourzsa
coAepxr.rrcs Ol32 KMoJTB Kr4cnopoAa, noJrfruM BbrpaxeHue 4ns reoperraqecrr.r neo6xoAlrMoro
KoJrr{qecrBa KrrcJropoAa, o6ecleqr,rBa}oqero rroJrHoe cfopanr,re rorrJrr,rBa nplrHrroro cocrasa:

- CHO
L*"n = i* 4 - i, KMonb/Kr roIIJI.

OrucrurereM rrpu cfopaHr.rrl TonJrr.rBa B Alr3eJurx cJryxr4T Kr.rcnopoA aruocSepHoro
Bo3Ayxa. flocromry o6reunoe (ouo xe rr,ronrpHoe) coAepx(aHr.re KucnopoAa B Bo3Ayxe Oz:21
o/o, 'to reoperr{qecru neo6xoA}rMoe KonHrrecrBo Bo3Ayxa AJUI rronHoro cropaH}rs 1 xr ronJrr{Ba
pasHo

(1s.s)

B ero coorHolrreHl,Ie MaccoBblft coctan ronJrlrBa rloAcraBJrrercs B rrporleHTax.
XaparrepucrlrKa rorrJrr.rBa, Koropyro ygo6no [pr4MeHrrb npra pacuerax, rroAcqurbrBaerct

no $oprrayne:

- t(c H o)
Ln= I + I.KMONb/KITOIIJI." 2t\r2 4 32)'



,"tr(r-9). \ 8)B: (15.6)

[pr.r cfopaHr.rulr rrpeAcraBnser co6ofi ornoureHlre KoJrrrqecrBa Kr.rcnopoAa, 3arparreHHoro
BOAOpOAa, K KOJrr{qeCTBy Kr4CnOpOAa, r.rA}TIIeMy Ha CrOpaHLre yrnepola.

Ka.recrno cropaHlrr rorrJrkrBa B rIHJrr.rHApax Ar.r3eJIr 3aBprcurr rroMrrMo flpoqux Saxropon
or KarlecrBa cueceo6pa3oBaHvfl, TaK KaK ToJrbKo rrpra xopoueM nepeMemr4BaHprpr pacrrhrJrenHoro

TorrJrrrBa c Bo3AyxoM o6ecneq[naercs. rroJrHoe cropaHlre. Ho ocyruecrBr{Tb xopouee
cueceo6pasoBaHr.re B rrpocrpaHcrBe KaMepbr cropaHur 6ucrpoxoAHoro Evsers. (n reveHze
TbrcrqHbrx Aorefi ceryngrr) 3arpyAHr4TeJrbHo. flosrouy KoJrrrqecrBo Bo3Ayxa L, geitcrnureJrbHo

rroAaBaeMoe B rlr,rJrlrHApbr Ar,r3eJUr, 3HaqlrreJrbHo rrpeBocxoAr.rr reoperr.rqecKu neo6xo4r,ruoe,

vr3 qefo cneAyer, qro a: Llls>l, r.e. .rro rosSQnIlreHT us6rnxa Bo3Ayxa 6oruue
eAr4Hr4rlbr. Teu ne MeHee, AiDKe npll cr > 1 cfopaHr{e Moxer oKa3arbcr HerroJrHbrM. B grorvr

cnytrae B rpoAyKTax cropaHr4r Moryr ro.rrBJrrrbcs ceo6oAHufi yuepo4 (caNa), oxr.rcb yrnepoAa
co, no4opo[Hz, MeTaH cH+ u Apyrue yrneBoAopoArr. Ho KaK rroKil3brBaer o[hrr sKcrrnyararlr4r4

A[genefi IIpI1I ct, > 1, coAepxaHr4e Hz, CH+ rr Apyrr4x yrneBoAopoAoB B Bbr[ycKHbrx fa3rx
Arasenefi HerlrlrrqHo, a coAepxanze CO He3Haqr4TeJrbHo, rro3ToMy HecoBeprleucrBo cfopaHl,It
TorrJrr{Ba B A}r3eJUx olpeAenrercr rro HirJrr.rqr4ro B rrpoAyKTax cropanus cno6oAHoro yrnepoAa B

BU.4e Cax04.

Onr.rcaHze sxcnepul{enranrnofi ycranosrIa
3rcnepzueHT rrpoBoAkrrcs. Ha Ar,r3enb-reneparopnofi ycraHoBKe, cogAannofi na 6ase

l[.BenbHoro lpnrarenr YANMAR u cr4HxpoHHoro reHeparopa Sincro Cxeua ycraHoBrr.r

zso6paxena na puc. 1.

f3

Puc. I. OynrquoHaJrbHrur cxeMa gKcneplrMenramnofi ycraHoBKn

OcnosH MeHTaJIbHOLI

C

Fq
;s.{{&

0TpA6CIl:

s*uKrpilq.
HArpslHe

+d'l,t 3E n b

TQil'IT{*tt{bI
6*K

grTpotcr$s
eonpffil{sHug

rFPcoil, K$f'lll.

bIE TEXHI'TqECKHE XADAKTEDIdQTTIKI,I 3KC OBKLI

NBIITATEJIb rr43errb YANMAR 3TNE78A
Pa6oqa-s uoruHocrr. xBr 6

MarcunazurbHiur MoruHocm" xBr 10

Pacxo.u ronnr,rna. n/.r 2.3
Korrrecrno q[nr.rHApoB a

J



Tun enosrcxa flosrrrofi

Tun ncacrrBanvrfl Ecrecrnennoe, 6es ryp6onavtyna
Bnyrpennu ir luawetp qlInI,IHApa, MM 84

XoA nopruHr, MM 78

Tun qprua 4x-raxnrufi
Pa5o'aufi o6r€rra. rv6. cnr t204
Tnn pervrrrooa Uenrpo6exuufi uexaHuqecrufr

TEHEPATOP Sincro EK2 MCT
Tun CunxDonnHfi 6egIqeroqnrrfi rp€xtba:uufi
HouprnamHar qacrora BparueHl{ g. Bara, o6/tqntl 1500

Komaqecrno rloJrrocoB 2

HaupsxeHr.re 400 /23 0B aBroMarr.rqecKat perynupoBKa

MoruHocm. xBA 10

KII.II (cos:1 79%

Cucreua usmepenrafi, cocrorrr n3 Aarrrr4KoB r,r3MepseMblx BeJILqI4H, ycrpoficrna
collp.r{xeHllt, I'n'i corJracoBaHrrr crrrHaJroB AaTquKoB c BXOAHbIMI.{ ypOBHqMu BHeIITHeTO

ycrpoficrna oquSporru anairofo-qu(fponoro npeo6pasoBarerlt (AIID E-154, pr

nepcoHalnbHoro KoMrlblorepa.
B xaqecrse Harpy3Kvr [vaenfl (crra. puc. 1) ucno.nr3oBaH rp€x1pa:nrrfi cunxponnrrfi

reHeparop Sincro c noAKrroqaeMbrMr,r K HeMy repMooneKrpLIqecKI.IMI4 HarpeBareJItMI4 (T3H).
Bneunufi BLrA gKcrrepr,rMeHTiurrHofi ycranonKra, AarqI,IKoB I,I HeKoropbrx Ir3MeplrrenbHbrx

npn6opon npune4en na puc. 2.

flopq.qor npose.ueHus pa6orH
flepe4 rrpoBeAeHr4eM na6oparopnofi pa6oru neo6xoglauo BKJIIoqI,ITr BeHTlrntuurc

noMerqeHr{r v o64yn repMo3neKTpr.rqecKr4x narpenarereft 3neKTpl4qecKoro Harpy3oqHoro

ycrpoftcrna.
flonopororu KJrroqa 3a)r.vrralufl, Ha rur.rrKe upn6opon 3alycKaerc.f, Au3eJIbHbIfi 4nurarelr.
Bxnrc.raerc-fl ynpanrrarorqufi KoMrrbrorep, ra gnofturrna KJII,IKoM Mbrrlu Ha {pnblKe

DIZGEN.vi pa6ouero croJra 3anycKaercr rporpaMMa perllcrpalluu u:uepurelrnofi
un$opuaquu. Bneuuruiteur,pa6ouux oKoH rlporpaMMbl rlpeAcraBneH HapI,Ic. 3.

Puc. 3. Bnenurufi eug pa6ouux oKoH rlporpaMMbl

3xcnepuuenr rrpoBoAr{Tc.f, Ans oAHofo ycraHoBlrBrueroct pexlrMa, 3aAaBaeMoro

nemaqranofi nnerunefi 3neKTpl,Iqecrofi narpysKu (Ror : 30 ou, Roz : 30 ou, Ro: : 23 ou) v
.racroroft BparrleHr.rt Bura n: I500, o6lv'un.

lloc.ne BKJrrolreHr.rs ABr.rrarenr ero neo6xoAlrMo rlporperb B TeqeHue 10-15 MI.IH Ha

o6oporax xonocroro xoAa. flora:arenena BbrxoAa ABr{rareJlt Ha HeHarpyxeuuufi
crarlrroHapnrrft pexuM rBrsercr rrocrorHcrBo reMrreparypbl orpa6oranml,Ix ra3oB. [a-uee
cneAyer [oAKrrorrr,rrb Ar.r3eJrb-reHeparop K gneKTprr.recrofi Harpy3Ke. 3ro ocyruecrBJlterct
BKJrrorreHr.rerra rpex$asnoro ryu6repa <CETb> na qvrKe npr.r6opon ycraHoBKI4. Tenrosofi
pexr{M ABr,rrareJrr B TeqeHr{e gKcrrepr{MeHTa Aonxeu 6rrrr ycraHoBI{BIrrI4Mcq, qro Aocruraercs
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[oAAepXaHr{eM TeMrrepaTypbr oxJlax,qiuou1efi XLIAKooTI,I V MacJIa B cLIcTeMax AI'Bent B

npeAenax 90-95 oc. Bnellrnurvr rrptr3HaKoM CTarI]IOHapHOCTLI pa6oqero pe]KHMa flBJlfleTCA

Helr3MeHHOCTb BO BpeMeHlI TeMrlepaTypbl BbIrIycKHbIX rtL3OB.

flpn ercnepuMeHTe I,I3Meptrorct cneAyroql{e napaMerpbl :

1) uaconofi pacxoA IroAaBaeMofo B AB[rareJIb rorIJII{B& G-- 
"*, 

rt/u;
2) uaconofi pacxo4 Bo3BparrlaeMoro B 6ar ronruel GrornB'rx, Kr/q;

3) reuneparypa BbIrIycKHbrx ra3oB to,, oC;

4) rerraneparypaoxnorAaloulefi xuArocrl'I Ha BXoAe B paAl'Iarop t,oC;
5) reunep aTypaoxnax,qaroulefi NuArocrII Ha BbIXoAe vs pa1uIaTopa tr, "C;

6) vaconofi pacxo4 oxJrax(Aaroqeft xuAxocr[ G,"" ' 
rr/'r;

7) cpegyssreMneparypa MarrrlrHnoro 3rrJra (reuueparypa BcacblBaeMoro Bo3Ayxa) to,"C;

8) cocran BblnycKHbrx razon,%o;
gacoeofi pacxoA r.rcrloJrb3oBanHoro rorrJrlrBa B"u" paccrll4TblBaercg. rlo BpeMeHI'I KaK

pa3Hocrb MexAy tpMepreMbrMr.r pacxoAaMlr rroAaBaeMoro B ABI,IraTeJIb I,I Bo3BparqaeMoro o6panro

s 6aK TonJIr{Ba B"*: G-nn 
",. 

- G-nn 
"",* 

. TeMueparypa orpa6oranur}Ix ra3oB t* Lr3Mepflerct c

noMorrlbro xpoMenb-anrouenenofi TepMolapbr, ycraHoBnenHofi B BbDsIonHoM TpaICre AlBent.

Tervrneparypa oxJra6Aalouefi Nra,qrocrpr Ha BxoAe lI BbD(oAe Lta pa,ryIaropa tpurcupyerct no

rroKa3arrlrrM coorBercrBeHno repMr,rcropa TM-100B Id lronylrpoBo4ruKoBoro 4arrr4KareMlreparypbl

19.3828, pacronoxegHbrx Ha Bxo,{HoM r,r BbxoAHoM rlarpy6rax pa.Urailropa. r{aconofi pacxoA

oxlaNAarorqefi xr.rAKocrr{, npoxoA-fl[Ieft qepe3 pa4narop, ISMeptercf, pacxoAoMepoM-

KpburbqarKofi ZENNER.
Cocran npoAyrcroB croputHn r ronJrr.rBa orlpeAeJrlerct c rIoMoIrIbIo ra3oaHanllBaropa.

Ilolnora cropaHr.rJr rorurvBa onpeAeJrrercs c [oMonlbro AbIMoMepa. Bnerrruzfi nng erux

npu6opon uso6pax€n ua puc. 4.

Ha oqronaHrur rroJrf{eHHbx AaHHbx rroActll,ITblBilrorct ero sololefiImle elplperrunuue

noKa3areJll4 AI,I3eJrf, I,I cocraBJltlou[e rerlJloBoro 1astauca.

O6pa6oma pegyrrtaros sKcnepuN'IeHra

O6pa6orra pe3ynbraroB gKcrreplrMeHTa 3aKrroqaerct B rIpoBeAeHLIu pacv€ton

cooTBeTcTByroql4x TeTIJIOBbX CJIaraeMbIX

Q =Q"+Q,+Q,,+Q,+Qn

rAe Q - pactottaraeMoe reIIJIo (renno cropeBilrero ronluna);

Qe - ^terrrro, upenparrl€nHoe B aif(percrunnyro pa6ory;

Qo - tentq TepteMoe c oxnaxAaroulefi NuAxocrbro;

Qoz - TanIro, yHocI'IMoe rIpoAyKTaMI{ cropaHl4t rolJII'IBa;

Qn - norep.t renJla ga c'r€r HerIoJIHorbI cropaHnt ronJII'IBa;

Qn- ttyuucrrrft teuloo6ueu Ia npoqne rlorepll TenJIa.

gaconoe KoJrr{lrecrBo rerrJrorbr cropeBrlero roIrJII4Ba Q, xfixlt orrpeAenterct rlo nllsmefi

TerrJroTe cropaglls 11 qacoBoMy pacxoAy T6IIJILIBa uo $oprvryne (15.4).:

Q: B"u"Q,,,

tra Qnn" - Hu3uras renJrora cropaHlrr rorrJrr{Ba, xlx/rcr, BbrtIIrcJIteMaJI rlo (foplr,ryle (15.4);

Bru. - uaconoft pacxo4 ToITJII'IBa' rr/rBr'q.

Koilaqecrso rellrlorbl Q",x[x/u. npenparqennofi s e(flperrnnuylo pa6ory, paBHo

Q":3600 UIl7n: 3600 N'*p/qr"' ,

rA€ Zres - KnA regeparopa (= 0,79);N'u* - MolrlHocrb sneKTpl,Iqecrofi narpysru (rBr);



O noluore cropaHr.rtr TorrJr[Ba MoxHo cy4trrb rlo KoHTponbHoMy HepaBeHcrBy

CO2+Oz<21-FCOz,
r4e COz u Oz - coAepx(aHlle AByoKr.rcr4 yrnepoAa LI KllcnopoAa B BbmycKHbD( ra3ax, yo , IIo

pe3ynbraTaM ra3oBoro aHaJwBa; B - xaparrepl4crl4Ka ToTIJII'IBa ro OopMyne (15.6).

PaneHcrno neBofi r.r [paBofi qacreft Bo3MoxHo roJIbKo B cnyqae noJlHoro cropaHl'Is.

Ecn[ renas qacrb MeHbrrre npaBofi, cropaHpre 6yaer HecoBepmeHHbru (nenomrrnrl). Ecnu JIeBiu{

qacrb ypaBgeHlrr 6olrrue npanofi, To pe3ynbrarbl fa3oBoro aHaJIH3a HerolIHbI, I4rI4 I{Melorcs

Ae(beKTbr ra3oaHilIll3aTopa.

,{ora necropeBlrero yrnepoAa (caxa) onpeAentercr no $opuyle
2I-(1+ p)CO2-O2

' 2l-(CO, +Or)
(15.e)

(15.10.)

Koe(fouquenr ng6trrxa Bo3Ayxa Arr cJryqaeB noJrHoro cropaHlls, a TaKXe HenoJlHoro

cfopaul,Irl c o6pa.:onanrleM cuDKI,I rIoActIIltrbIB aercs' no (popltyle
0,21.p.N2

(0,79+pXN, -79)
rAe Nz - coAepxaHlle a3oTa B BbInycKHbIx fa3ax, %o (no ocTulrKy upo6u rasa).

KorM.recrBo orAenbr{bx rcoMrroHeHToB B cyxrD( npoA}Krax rIoJIHoro cropaHl,lt, [onf{eHHbrx

sa I .{ pa6orbl ABI,IrareJIt, Bblpaxaerct cneAyloqurra o6pa:orr'r:

KoJrr{qecrBo AByoK}Icu yrnepoAa, riuolr/q
C

Mco,= ld.l2B, "'
Korr,rqecrBo BoAtHoro napa (upr'r W :0), rruonn/u,

M''o = tof;'.ru' "'
KOr[qecTBo a3ora I,I HeI{C[OJIb3OBarIHOro KI'ICIOpOAa, rUorb/u,

Mor*r, = Lr(a -0,21)8" ", 
(15.13)

rAe cr - roe(ftfnqraenr rag6rrrKa Bo3Ayxa, BbMlIcJlteurrfi lo (foprrlyne (15.10).

B $opnrynax (15.11) u (15.12) C%o u H% - MaccoBoe coAepxaHl4e yrnepoAa r
BOAOpOAa B TOrInnBe

florepr rerrJrorbr B oxJra)Klaroq).ro )Klr4<ocm, x,{Nc/u noAcrllrrblBaercfl uo Qopuyle

Q. = cn 'G"u"(t, - tr) ,

rye c* : 3,52 - reunoeuKocrb rocoJra, rfiNclrcr.K; W"u" -'racoeofi pacxoA oxnax'{arorqeft

xtrAKocrr.r (rocona), xrlt; t, v tz - TeM[eparypbl oxJlaxAaroqefi xu,4rocrz Ha BXoAe I'I BbD(oAe

Bo3A)'rrrnoro paAl,Iaropa cplcreMbl oxJIa)KAeHLI fl, o C.

Konr,rqecrgo re[Jrorbr, yHocr,rMofi c nrmycKHbIMI,I riBaMI{, Moxer 6um nafiAeHo I'I3

BbrpaxeHI{t

Qo, = (M ro,. W|o' + M o,**,. p";' + M 
^,o. 

wf;'o)t", - Luu"' 4rcf,'' tv

rAO /o. - TeMrreparypa orpa6oTaBlrrllx ful3oB, "C; to - TeMrleparypa BcacblBaeMol'o Bo3Ayxa

(reuneparypaMalrllHuoro orAeJIeHut),"C; Wf;'o , Fc;', l-of,o' u ltc'i" - cpeAHI4e MoJItpHbIe

TenJroeMKocru rrnoB r{ Bo3Ayxa (oupe4ennorct no ra6ruaqe flpunoxenut); L"^" = d' Lo' B,u" -
4eftcrrurernnrui .racoeoft pacxo4 Bo3Ayxa, rulorn/rr.Toln.; cr - xoeS$uqLIeHT us6rrffia Bo3Ayxa'

d - reoperutrecKu neo6xoAuruoe Korr,rqecrBo Bo3Ayxa, rvolr/rr'TonJl., paccql'ITblBaeMoe IIo

BbIpiDKeHrrIo (15.5). Benu.IIaurr M"o,, Mo,*",, M^,o onpeAeJUIIOrct no ([oprvrynav (15.11) -

(1s.13).

(1 s.1 1)

(|s.r2)
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florepu rerrJrorbr xlxc/q, or HerroJrHorbl cropaHut roIrJILBa (o6paronanr're caxu)

paccqurblBarorcs uo (PoPtrlYle

C
Q^:34080 

-1'(P'Bu^",100

rAe e - Aont HecIopeBIIIero ytJlepoAa, BbIuI4cJIteMat no Bblpax(egue (15.9).

Ocraro.+rufi wrc:g_ Qn, rlxdq 6asnnca BKrroqaer s ce6s norepl'I TerIJra Ha ll3nfreHue u

Apyrr{e ueyrr€nnrre norepr{ u ouru6xra or Herorlnocr}I I,I3Mepesuitu Bhlqucrterct no ypaBHeHI'Irc

(1 5.1):

e,=Q-(Q"+Q.+Qo,+Q).
Teurosofi 6anasc B nporleHTix or TelJroTbI cropeBlrlero TOTIJII'IBa IrpeAcraBJIeH

,4aarpaurr,rofi (prac. 15.2). OrAensnrre cocraBIrtroulue ypaBHeHI4t relrnoBoro 6asnttca

roAcrrlrrblBarorct no (fopuynau ( 1 5.2).

Kourponrnrre noupocrr

1) OnNlnure IlptlHrlr4n SetrtctB,n'^ ABtrlaTenr c CaMOBOCIIJIaMeHeHLIeM TOIIJII',IBa OT C)KaTLI.I

(4usenx).

2) Karon cMbrcJr roetf$uqueHToB noJre3Horo Aeitcrnus,: TepMl,IqecKoto ryt, BHyrpeHHeto ryi

u eQserrr,lnnoro r7"?

3) Hauuruure ypaBHeHr,re renJroBoro 6alauca ALI3ent u gairre xapaKrepllcrHKy xaNAofi ero

cocranr-f,rolqeft.
4) gro Hir3brBaercr srrcmefi renloroft cropaHl{t ronlr.Ina? floueir,ry flpu pacqerax'

cBr3aHHbIX CO CrOpaHr{eM TOIIJTI,IBa B Au3ene, cJIeAyeT I'ICIOJIb3OBaTb HI',I3IIIyIO TeIInOTy

cropaHux?
5) Hannuure (fopuyny Ails. o[peAeneHr{r TeopeTurIecKI,I neo6xo.qraruoro KonI'IqecTBa

BO3AlXa An-f, cropaHl'Is TorII4Ba, KMOJIb/Kr TOITJI.

6) gro Hul3brBaercr roe$lplrulreHToM rag6rrma nos4yxa? flouervry IIpu cxLIraHI'II'I rorIJII{Ba B

Ar.r3eJrrx rpe6yerca rg6HTox nos4yxa?

7) 9err,r xapaxTepHo HecoBepmeHcTBO cropagl{t ToIInLIBa n Aragelrx?

8) Onuuure gKcnepI,IMeHTanbHyIo ycraHoBKy.

9) fIepe.rIEcJILITe saxHefimI,re BHeIIH]Ie rIoKa3aTeJII'I pa6oru ArBent. Kar oHI'I

orrpeAentrcTct B AaHHofi Pa6ore?
10) IIo pe3ynbTaTaM pacqera TerrJroBoro 6atattca o[peAenl4Te, KaKI{e BI{AbI BHerIrHI',rX

TenJroBbrx rlorepb B Al{3ene flBJltlorct upeo6na4arorql'IMl'I.
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