Koncnekr jsekunn
«CTtanHoHapHasi KHHETHKA PeaKINii B OTKPBITHIX CHCTEMAX)

Panee B Kypce paccMarpuBalii NPOTEKaHHE PEAKIIMH B M30TEPMUYECKHX YCIOBHSX B T.H.
peakTopax nepuoandeckoro neiicteus (PI1J]), kKoTopble Mo cyTH TPEACTaBIsUIH COOOW 3aKPBITHIC
CHCTEMBI, IIOCKOJIbKY HE OBIJIO HUKAKOTO OOMEHAa BEIECTBOM C OKpYJXKalomiel cpemoi. B manHOM
paszzaene moUAET pedb O PeakTOpax MPOTOYHOTO TUIA: PEareHThl TOCTYIMAIOT B COCY/ HEMPEPHIBHO C
MOCTOSTHHON CKOPOCTBIO, a IPOTYKTHI — BEIBOJISITCS IOTOKOM M3 HETO. DTO MOTYT OBITh IIOTOKH T'a30B
U JKHJIKOCTEH Kak C pa30aBUTENSIMU/pAacTBOPUTENSIMU, Tak U 0e3 HuX. Jna ymoOctBa Oynem
paccMaTpuBaTh TMPUMEPHl XUMHUYECKUX pPEaKIMH, MPOTEKAIomMX 0e3 W3MEHCHHs YHCiIa MOJCH
KOMIIOHEHTOB, B TepMOCTaTe (M30TepMUYCCKas KHHCTHKA).

PaccMOTpHM OTKPBITHIH ¢ 2 CTOPOH TPYOUATHIi peakTop, B KOTOPOM MPOTEKAET HEOOpaTHMast

peakuus 17 nopsaaka A — B:

[Al [A].

g [B],

dt — Bpems npeObiBanus B cioe dV. Cioli BeIOMpacM HACTOJIBKO MajCHBKUM, 4TOOBI MpeHeOpedb
muddysueit 1 K3MEHEHHEM KOHIICHTPAIIMH 110 ceueHHo ciost dV.
[Tonarasi, 9TO KOHIICHTpAIHsI BEIIEeCTBA A MOXKET MEHATHCS KaK C TECUEHUEM BPEMEHH, TaK U B 00BbEMe,

3aluiIeM n3MeHenue A B BHUAC:

d[A]=(a([atA]) dt+(aa[\/j]j v

[Tockonbky 00bEM peakTopa MOCTOSHHBIHM, TO MOYKHO MEpPENnnucaTh BbIPAKEHUE BhIILIE B BUJIE:

dt ot ), \ov ),

rae v — 00bEMHas CKOPOCTh MOTOKa (B MY/¢).

CKOpoCTh XMMHUYECKON peaklM{, BbIpaKEHHAs 4Yepe3 H3MEHEHUE KOHIIEHTPALlMM pEearcHTa,

3aMUChIBAIOT KaK: I, =1, = —[a([sf\]) . Torna:
\
aiAl_ o, [ OIA]
dt A N )

PaccmoTpum npenenbHbIe cydan, KOTr/ia OTCYTCTBYET Kakoe-1100 U3 2 cllaraeéMbIX 001eil CKOPOCTH:

a) Ecaun v =0, To HabMI01al0T CTaTUYECKUI PEKUM (PEaKTOp MePUOANUECKOro EHCTBUA);



d[A
6) Ecn Elt] =0, TO nOJIy4aeM KMHETUYECKOE YPABHEHUE B CTALIMOHAPHOM IIOTOKE:!

()
EY)

PeakTopbl H1€aJIbHOTO CMEIICHUS M WICAJIbHOIO BEITCCHCHUS

PexxumMoB mpoBeneHHS peaklMii B MPOTOYHBIX CHCTEMax JOCTaTOYHO MHOTO, MPUYEM UX
MaTEeMaTHYECKOE ONMHCaHHWE MOXKET ObITh OYeHb T'POMO3JKHM, TO3TOMY OCTAaHOBUMCS Ha 2 THUIAX:
pexume uneansHoro cmeurenus (PYC) u pexxume nneansuoro BeirecHenus (PUB).

[lepen Tem, Kak paccMaTpUBaTh PEKUMBI PEAKIIUN B OTKPBHITBIX CUCTEMaX, BBEIEM HEKOTOPHIE

0003HaYEeHMUS:
3
1) v — oObémuas (wim nuHeWHas npu S = const) ckopocth moroka (dim{v} = %); Vp - 00bEM

peakTopa

2) MaccormnepeHoc TOTOKOM pacTBOPEHHOTO ra3a/KUIKOCTH:

v-[A]o

BHoc BemecTBa A Ha enuHUIYY 00BEMA peakTopa = ulAJo
P
v . . 1
U = - —4ucio 00BEMOB peakTopa, mepeMeniaeMoe MOTOKOM 3a eauHuIy BpeMenn (dim{u} = E)
p
— -1 14
T=u = - —Bpems npeObIBaHUs B peakTope (BpeMsi KOHTAKTa);

u = 7! — popManbHasg KOHCTaHTa CKOPOCTH MAacCOIEPEHOCaA.

3) [A]em — KOHIIGHTpAITUS BEIECTBA A Ha BBIXOJIC U3 peaKTopa

Y — CTEIEeHb NPEBPAILCHUS BEIIECTBA: Y = [Al, ~[AL, =1- (AL, ww  [A],, = [A]O(l— y).

[Al, [Al,

NB: CocrtossHue Ha3BIBAIOT CTallMOHAPHBIM, C€CJIM MMapPaMCTPbl CUCTCMbI C TCYCHUEM BPEMCHU HC

U3MEHsI0TCA. Eclin B cucTeMe He TOJIBKO BCE mapaMeTphl HIOCTOAHHBI BO BPCMCHH, HO U HCT HUKAKHX
CTalTMOHAPHBIX IMOTOKOB 3a CYCT I[CﬁCTBHSI KaKHUX-T100 BHEIITHUX HCTOYHHUKOB, TO TAaKOE€ COCTOAHUEC
CHUCTCMbI HAa3bIBAIOT PABHOBCCHBIM.

llanee 6y,ZIy'T pacCMOTPECHEBI ITPUMCEPEBI peaKuHﬁ B OTKPBITBEIX CUCTEMAX, B KOTOPBIX YK€ YCTAHOBUJICA

CTallMOHAPHBIN PEKUM. Y CIIOBHUS BBIXOJA HA CTALMOHAPHBIM PEXUM — OTIENbHAs 3aJa4a, KOTopas

Oyzmer paccMOTpeHa OTAENBHO B KOHIE (9TO (paKyJIbTaTUBHBIM Marepuaj, He TpeOyroIuics K

IK3aMEHY).



PeakTop ngeanbnoro cmemenus (PUC)
Peakimonnas cMech BCE BpeMs MEpEeMENIMBAETCS TaK, YTO B OO0 TOYKE CUCTEMbI KOHIICHTPAIIHS
BEILIECTBA OJIMHAKOBA — 3TO yCJIOBUSI 0€3rpaIuEHTHOrO pPeaKkTopa.

VuutsiBaem 3 Imponecca: BHOC BEIICCTBA, €I'0 BLIHOC U XUMHUUYCCKOC ITPCBPAIICHNUC B CIMHUITY 00BEMa

1 dn
peakTopa: rosw = - (E) = Tuocs-sa — Txum — Teemocssa = 0; Fogy — OOIIAsT CKOPOCTH HA CAMHUITY
D

00BéMa peakTopa.

B craumnonapuom cocrosiuuu B kaxjod touke PMC Her HakoruieHust BemiectBa. s peakropa B

LEJIOM U Ha eJUHMIYy 0o0BéMa: r, =r, —r, . VI MOXKHO 3allCaTh KaK «IPHUXOJ — PACXOI»:
rgnoc = r@bu—toc + rxu,w )
[Ipumepsr:

1) HeoOpaTtumas peakmust 1™ nopsinka A — B, [B]o = 0.
=r __ +r < UlA], =ufAl,, +k[Al,,;

[Al,, = L[A]O, [Bl., =[Al, —-[Al.,, = L[A]O. Taxke MOXKHO 3alKCcaTh BBIPAKEHUS YEPE3 T:
u+k u+k
S = const [A]O_
[A]o§
[A4], v
A =
[B].. [[4]... o kr
kt
Bl =[A4], 4], =——[4 [Al.,
[A] or [ ]cm [ ]0 [ ]cm l+kT[ ]0
0 L
[B],=0

NB: CranuonapHas KOHIIEHTpalus MpoAykTa B magaer npu TOBBIIICHUHM HWHTEHCHBHOCTH
MaccorepeHnoca (yBeaTudeHuu v, U):

d[Bl., _d[BlL, __ kAl
dv. V,du  V, (u+k)

<0.

KOHCTaHTy CKOpOCTHU k OnmpeACIAIOT YCPEC3 M3BCCTHBIC KOHICHTPAIWH YYACTHHUKOB PCAKIUKW Ha

(1Bl 8L,
(AL, [AL,

k;l[A]o—[A]m:u([A]o —ljzu(l—lJ:u-y.
. [AL, [AL,, 1-y 1-y

2) Heobpatumast peakius N nopsiaka A — B, [B]o = 0. Onpenencuuie mopsiaka peakiuu N.

BBIXOJIE M3  peakTopa:

Ui qucpes CTCIICHb MMpCBpalICHUA:




r67!0(' = r(fbl”()(' + rxllM @ u[A]O = u[A]Cm + k[A]?m
lgk +nlg[ A, =lgu+Ig(Al, -[Al,)
HeobxoauMo mpoBecTH pasHble OMBITHI ¢ M3MeHeHueM [Alo, YTOOBI MOIYYHTH pasHbie 3HAYCHHUS

KOHLEHTpauuid BemecTBa A Ha Bbixozae. llopsgok peaknuum N MOXHO OyAeT ONpEeNeauTh Kak

- _ Alg([Al, - [AL,)
AlgL Al '

3) Obparumas peakmus 1™ mopsaka A < B, [B]o = 0.
+ kl[A]cm - k—l[B]cm N [A]O (u + k—l) = [A]cm (u + kl + k—l)

rsnoc - rebmoc + rA~>B - I’.B*>A <~ u[A]O = U[A]

cm

u+k K
————[Al; [BL,=—"1"——
u+k, +k, u+k, +k,;

[AL, = [Al,.

Kak u U1 HelPOTOYHOTO peakTopa, JUIs ONpPeACTICHNsT KOHCTAaHT CKOpocTH K1 1 K1 He0OX0o 1Mo 3HaTh

KOHCTAHTY PAaBHOBCCHUA K

S = const
=t _ Bl [A],
k—l [A]pnsu T B
[Tockoaeky [A] o 2 [A] apmo [B] pans
[(Al,, ki+u 1 u < P [B]..
[B]m kl B E+k_1 [B] cT — [‘B] paBH>
3HAMEHATEAD BCETAA
b= 3 (Al
AL Al ITOAOKHTEABHBIH, (Al
[B] cm [B] pasH 0 ]—‘

[B],=0

Ecnu xe, Ha060poT, HEOOXOAUMO OTIPEACIUTh KOHCTAHTY paBHOBECHUSI K M3 KHHETUYECKUX JIaHHBIX,
TO HEOOXOJUMO MPOBECTU HECKOJIBKO AKCIIEPUMEHTOB C Pa3HOW CKOPOCTHIO MOAAUU ChHIPbS, T.€. C
pa3HbIMU BenMurMHaMu U. Torga mo u3BeCTHOM 3aBUCUMOCTH

[Al, u+k, 1 1

[ B] cm kl kl K

OTPE30K MPSMO#i JINHUHU, OTCEKAEMbII Ha OCH OPJIMHAT, OyIET AaBaTh BEIMYMHY 0OPATHON KOHCTAHTHI
paBHOBECHSI.

NB: B oTkpbITOl CHCTEME, HECMOTPSI Ha MPOTEKAHUE B HEH XUMHUYECKOTO MpoIiecca, MOTYT CKOJIb
YTOJIHO JIOJITO TIOICP)KUBATHCS TEPMOIUHAMUYCCKA HEPABHOBECHBIC KOHIICHTPAIIUU BEIICCTB!

4) IMocnenoBatenpHas peakuus 17 nopsaka A — P — B, [P]o = [B]o = 0.

3mech 3aJavya HAXOXKICHHMS CTAllMOHAPHBIX KOHIICHTpAIMi perraloT urepanuonHo. CHayana

3aMMCBIBAIOT OaJIaHC CKOPOCTEH 10 BEIIEeCTBY A:



r&’H(}C = r(fblHOC + er/M g U[A]O = u[A]cm

u
+ kl[A]cm = [A]cm = [A]O .
u+Kk;

Jlanee 3anuchIBAIOT OajJaHC MO MPOMEKYTOUYHOMY MPOoayKTy P (¢ yuéroMm ycioBus 3amaun [Po = 0):

Fovoe = Voumoe T T <= U[PTy + K, [A],, =U[P],, +Kk,[P].,

8HOC 8bIHOC XUM

k k.u
P =1 JAl = 1
[Pl u+k2[ Lo (u+k, Nu+k,

cm

AO
)[]

CTaI_II/IOHapHa}I KOHOCHTpPAOUA IIPOMCIKYTOYHOI'O IIPOJAYKTA P umeer 9KCTPCMAJIIbBHYIO 3aBUCUMOCTD

IIp1 USMCHCHHUUN MHTCHCHUBHOCTH MAaCCOIICPCHOCA (I/ISMeHeHI/II/I vV, U):

d[P]cm:kl[Alo(klkz_“2)=o o u=.Jkk, .
du  (u+k ) (u+k,) A

W, Hakoner, 6anmaHc ckopocTei mo koneunomy mpoaykry B ([B]o = 0):
=T +r - u[B]O +k2[P]cm :u[B]cm

k | k. Kk
Bl, = Z[P], =, 32 [A

NB: CranuonapHast KOHIIEHTpalys IpoAyKTa B 1 B ciyyae mociae10BaTeNIbHBIX Peakiiil nagaer npu
MOBBINICHHY HHTEHCHBHOCTH MacCOIepeHoca (YBEIUICHHUH V, U):

d[Bl,  kk,[Al,(k, +k,+2u)
= 2 ;<0
du (u+k )(u+k,)

DKCIepuMEHTaIbHO KOHCTAHThI K1 1 K2 MOYKHO ONpEICIIUTD TaK:
A

klzu[[ lo —1]:u- Ya .

[Bl..

[P].,

5) Mapamnenbras peakius 1™ nopsaka A — B, A — C, [B]lo=[C]o=0.

k,=u

Hcnonb3yeM NPUHLUI HE3aBUCHUMOCTM IPOTEKAHHWS XUMHUYECKHX PEAKIUM s HaXOXKICHUS
CTallMOHAPHBIX KOHLEHTPALM peareHTa U MpoIyKTOB, a TAKXKe OaaHC M0 CKOPOCTSIM IIPOLIECCOB JIIs

KaXXJ10Ir0 yd9aCTHHKaA PCAKIUH.

U[A]O = U[A]cm + (kB + kC XA]cm kB[A]cm = u[B]cm’ eciu [B]O = O
u u s npoaykra B(C k k
AL = A porykta BOC) gy Koy ke gy
u+k, +Kke u u+k, +ke

DKCHEPUMEHTAIBFHO B ATOM CITy4ae KOHCTAHTHI Ks 1 Kc MOYKHO OTpeienuTh Tax:

e vk, —ulAb (AL, :u[ [Al, ‘1}“' Y.
[A]cm [A]cm 1- Y

kB _ [B]cm

ke [Cl.,



PeakTop ngeanbHoro BoiTecHenus (PUB)
NneansHOMY BBITECHEHHUIO COOTBETCTBYET JIAMUHAPHOE TEUCHME JKUJKOCTH WJIM ra3a Mo peakTopy

MIOCTOSTHHOTO cedyeHus (Kak nmpaBuiio). Kpurepuii cooTBETCTBHSI ONpEAEstoT o yuciy PeliHonbaca:

ved

e V — XapakTepHasi CKOPOCTb KHUIKOCTH WK Ta3a (M/c), p — INIOTHOCTH cpefibl, d — muamerp TpyoOsl,
N — IMHAMU4YeCKas BSI3KOCThb cpelibl. B JaHHOM pexxuMe HeT MepeMeIINBaHus B MOTOKE MO JUIMHE

peakropa. CrieroBaTenbHO, 00bEM, ABUKYIIHUICS C IOTOKOM, HAXOAUTCS B TAKUX YK€ YCIOBUAX, KaK

U JUIsl HEIPOTOYHOTO peakropa. Otnnuue ot 3akpbIThiX cucteM (PII/l) — orpannyenue no BpeMeHu

4
npeObiBanus B PHIB, KOTOpOE COOTBETCTBYET T = —.
v

PaccMoTpuM peakTop MOCTOSHHOTO CEYEHHs, B KOTOPOM NpoTeKkaeT HeoOpaTumasi peakius 17

nopsaka A — B, [B]o = 0. Bocronbs3yemcsi ypaBHeHHEeM OajiaHca CKOPOCTEH B CTallHOHAPHOM

pEKUME:
o) ()
e ov ), SUad )
.Y 0 A] :_Vd[A], S = const
e S\ ol . S\ dl [4], ::
]
[‘if[]g d[A],; _ @j.dl >0 <0 ii
A4 i
L], [4], Vo [A]1: | [A] s [A]lL
ks, kS, _ — 11—
(4], =[A],e [4], =[4],e v =[A4],e™” |
0 A/ L
[B],=0

HetpynHo Buaeth, uTo ISl CTAIlMOHAPHOW KOHIICHTpAIlMU MPoJaykTa B Ha BhIXOAE M3 peakTopa
nveenm: [B], =[Al, ~[Al, =[Al, ~[Al,e™ =[A],(1-e*).

Takum oOpa3zom, Ha mnpumepe peakuuu 1™ TopsiAKa JenaeM BBIBOJ, YTO BBIPAKECHUSA IS
CTaIII/IOHapHBIX KOHHCHTpaHI/Iﬁ B OTKpI)ITI)IX cucreMax HUIACHTHUYHBI HN3BCCTHBIM BI)Ipa)KeHI/ISIM n3
KMHETUKHM PEaKIMM B 3aKPBITBIX CUCTEMax C pa3sHULCH JIMIIb BO BPEMEHM peakuuu t u BpemeHu
npeObIBaHUs B PEaKTOpE 7.

CnenoBaTtenbHO, AJid peakuuu N™ mopsaka A — B B pexxuMme HIeaqbHOTO BBITECHEHHUS MOXKHO
3aIInucarTtb pGHIGHI/Ie JII/I(l)(l)epeHHI/IaIH)HOFO ypaBHeHI/IH ‘leCS KOHH@HTpaIII/II/I peareHTa NN qepes

CTEIEHb NIPEBPALLECHNUS



1(1_1]:”@“:1{ 1 _1]: 1 {1_@
n-1[ALL} [Al}* n-1{[Al*@-y)" [AlR") (h-DIAl" | (@-y)"*

s onpenenenus nopsiaka peakuuu N B PMIB ucnons3yroT Te e METOAbl, YTO U B HEMPOTOYHBIX

CUCTEMax. BapBI/IpOBaHI/Ie BCJIMYMUHBI T O3HAYACT BAPbUPOBAHUC CKOPOCTH ITOJA4YN ChIPbA B pCaKTOP.

Cpasuenne Ypdexrusaoctu PUB u PUC

[lo ompeneneHuio peakTOpbl MOCTOSHHOTO CEYEHHS OTIMYAIOTCS NpodUiIeM KOHIEHTPAIMH T10
mHe. [1o3ToMy MOKHO CpaBHUTH MO0 BpeMeEHa NMpeObIBaHMS pEareHTOB B PEAKTOpE (YEM MEHBIIIE,
TeM s dekTrBHEe), TM00 KOHIICHTPALUK PEareHTOB WIH MPOYKTOB Ha BBIXOJIE U3 PeaKkTopa.

a) 1o BpeMEeHaM KOHTaKTa T

AL _iar —rar ) Pl —TAL, e
—v( Y }t—u([A]o [Al,, )= = = KA,

[Al@=1+Y) _\rarng vy _ y
—Tpuc = [A]o(l y) = TPHC_k[A]g_l(l_y)n

XUM

Tpyp = L ( ! —1].
" k- 20Al | -y)

Bo3bMéEM OTHOILIIEHHE NIBYX BPEMEH KOHTAKTA:

Tpus _ k[A]g_l(l_ y)n [ 1 _]} — (1_ Y)_(l_ y)n ]
Toue  K(M=DIAL Y\ @-y)™ (n-1y

0" mopsmok: 3p(EKTUBHOCTH MO ONPEAEIEHUI0 OJMHAKOBA, T.K. CKOPOCTb PEAKIMH HYJIEBOIO
NopsiZiKa He 3aBUCUT OT KOHIEHTPAINH, a, CJIEI0BATEeNbHO, OT MPOQMIIL KOHIEHTPAILIMH B PEAKTOPE.

OTHo1IeHNE BPEMEH KOHTAKTA PABHO:

Tpup _ (1_ y)_(l_ Y)O _ 1-y-1 1.

Tpuc (0-Dy -y

1" nopsnox: PUB s>¢dpexrusnee PUC pu U — oo

1 [AL, 1,1 [Al, —[Al y
="Ih—%="Ih_ ~—; =0 o= T I
AL K-y T AL, K-y R
lln 1 Tpc \
Tous _ K 1_y:_(1_y)ln(1_y) -
Toye y y 0 | ols Y
k(l-y)
Ilpu y <<1 7 z—(l_y)(_y):l—y<1 no PHB 1.
TPI/[C y , TPI/IC ,
Ilpuy —>1 j’ﬂ—w.
pUuC



0) 10 KOHIIGHTPAIUSIM PEareHTOB/IIPOAYKTOB Ha BBIXOJIE M3 PEaKTOpa

0" mopaaoK:

Y puc kz
Ty = Sy —
T KA - Yo ) AL

T = L ( 1 —]J &Sy :ki
T kO-IALT (A= o) AL

Crenenu IIpCBpallICHUA pCarcHTOB B o0oux PCXKUMaX OAUHAKOBEI.

1" mopsiiok:

k kr
Bl =[Al, ~[Al,ye = [Al, = [A
[Bc = (Al ~[Alye = - 1Al =~ [Al,

[Blous =[Alo —[Alpus =[Al, - [A]oe_kr = [A]o(l— e_kr)
Bo3bpMEéM oTHOIIIEHHE KOHHeHTpaI_II/Iﬁ IMPOAYKTOB HAa BBIXOAC U3 pCaKTOpa:

[Bl,s _ [A]o(l_e_kr)(1+kz_):1+k7 (l_e—kr) U400 >1+ kr (1

~1+kr)=1+kz >1, T.e. B cityuae PUB
[Blruc kz[Al, kz kz

IIPY OJHOM U TOM K€ BPEMEHHM KOHTAKTa MPOAYKTa Ha BBIXOJE U3 peakTopa OoJible.

Takum o6pa3om, HezaBucHUMO OT Tiopsiaka peakuuu (N > 0) PUB s dexruBaee PUC Tam, riae MoxHO
IPOBOANTH cpaBHeHUE. Ctporo roBops, PMIB MOXHO npeACcTaBUTh Kak KacKal U3 IMOCIEA0BATEIbHO

coctaBieHHbIX PYC ¢ Manoil XxapakTepHOW JUIMHOM peakTopa.

S = const S = const
[A]O
- Q

[A] s [AlL
0 A/ I. 0 I, L, Iy L, L

2

[A] 0

[Alex

|
!

w



BDGM)I YCTAHOBJICHUA CTaHHOHaDHOﬁ KOHIICHTPAIIMH B IITPOTOYHOM PCAKTOPEC

PaccmoTtpum HeoOpaTumMyro peakuuio 17 nopsinka A — B, [B]o = 0 B pexume uieaabHOT0 CMEIICHUs
(PUC), xots BBIOOp pexuma MpOU3BOJIbHBIN. Bocnonbs3zyemcst ypaBHeHHEM OanaHca CKOpOCTed B

o01eM ciayJae:

d[A J A J A JA Al, Al d[A
Eit]:([ét]l, +V( a[v]J :( [at]jv-l-v[]v[];BHeCTaL[I/IOHapHOM ciryJae gt]io.

p

B e [ e e e
at T r T T 1+kr

[Ipounrterpupyem nonydeHHoe quddepeHnuaibHOe ypaBHEHHE:

T [Al, t(1+kr
N d(m—wt] A e
Alo _[A]t 0

1+kr

[A], = [Aly 1+kr-e_l+fth Al (u+k e ”*")‘)
Pewmrenne ypaBHeHHs UMEET BUL: T i ke U+ k .

[Tpu oTcyrcTBUM MpoaykTa B Havaie peakiuu ([B]o = 0) ypaBHeHue st B npuHUMaeT BU:

[B, =[AL, (A} = 0 [Hlikrtj bt

+kz u+k

MMpu kK #0 u t>> KOHIIEHTpalmu A U B 1OCTUrarT CBOEro CTAllMOHAPHOTO 3HAYECHUS MPU

1+kr

[Al, .
1+kz'

kz[Al,

MOCTOSIHHOM CKOpOCTH MaccomepeHoca: [A],, = Toke "
+kr

[Bl., =

Bpems BbIXOZa Ha

CTAIMOHAPHBIN PEKUM B MEPBYIO OUEPEb OMPEACISIETCS CKOPOCTHIO TT0/1aun peareHToB. HeTpyaHo

BUETH, UTO.

T 3

L) npu t:3l+kr Tutk

[B]t [B]cm (1 e u+k ) [B]cm (1 e ) 0’95[B]cm ;
T 5

T

[B], =[B],, (l—e“*")=[B],, (1-e)~099[B],, .



