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BeCbMa CXOIHOH ¢ KapTHHOHK ans Mb (cM. puc. 7.18). KapGoxrcume-
THIHPOBAHHLIA [ATOXPOM ¢ MHOrI06HHONonoG6eH [54, 56]. '

HuTepnperauns onMcaHHbLIX MarHHTHBIX CIEKTPOB reMcoleprka-
KX GenKoB TpeOyeT MeTaJbHBIX KBAHTOBOMEXaHHYECKHX PacueToB
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Puc, 7.23. KpuBas MKJI natusnoro  Puc. 7.24. Kpusue JMB xkapGok-
uutoxpoma ¢ (10 000 zc). CHMETHJIHPOBAHHOTO UHTOXpOMa ¢ (1)

H ero xommiekcos ¢ CO (2) n Oq (3).

C TeM, 4TOGH BOCIOJb30BATHCH PE3yJAbTaTaMH TEOPHH, NPHBEIeH-
HBIMA Bhille. B Hecko/bKHX pafoTax OLUIM BHINOJHEHH TakWe pac-
yeTHl /s nopdupUHOBHX KoMmmiekcos {61—63]. Onnako aneck HeoG-
XONAMHE He TOJBKO YCOBEPLIEHCTBOBAHHS M YTOUHEHHsl, HO M yueT
poJia Beska.

§ 7.5. ANNOCTEPHYECKHE DEPMEHTHI

Karanntuueckoe neiicTehe GepMeHTOB onpenensieT TeueHHe BCeX
OHOXUMHUUECKUX PEaKIui — HpHPOAY M CKOpOcTH 06pa3oBaHHs Mpo-
AyxToB. DHoxuMuueckne peakuwd in vivo mousexaT TOYHOH pery-
JALHN U CAMOCOIVIACOBAHHIO, 00ecneuynBalollM ONTHM AIBHOE XHMH-
uyeckOe MOBeJeHHe KJAeTKH H opraHuama. K3 caMmux ofmux
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coobpaxenuii ciaenyer, 4to ($epMeHTbl AOJIKHB HUrpaTh He TOJBKO
OPraHu3yIoIyIo, HO H PEryJsTOPHYIO POJb.

Hanuuue perynsuuu o3HadaeT cylllecTBOBaHHe KaHaJoOB npaMoi
u o0paTHOH cBSI3M, O KOTOPBHIM [epenaeTcs Hapgsgexamas uHpop-
manus. Ilepenaua uudopMauun B KJeTKe ecTb Nepefada xuMHYe-
CKUX CHUTHAJIOB, T. €. MOJI€KYJ W HOHOB. B KJeTKe HOJIKHBI (PyHKIHO-
HHPOBATL BEIUECTBA, PeaKTHBHOCTb KOTODHIX OmpenesnsieTcsd Bosiefi-
CTBHEM Ha HHUX MOJIEKYJSIPHBIX CHCHaJIOB. [TOCKONIBKY HCTOYHHKOM
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Pue. 7.25. Cxema aJnocTeprueckoll o6paTHOHR CBASH.

TAKHX CHTHAJIOB SBAAIOTCS (pepMEeHTHl, HMEHHO OHM MOMJIeXAT BJIHS-
HUIO XUMuYecKux o6paTHHX cBasefl. TakuM o6pasoM, MOXKHO npuiATH
K YMO3PHTeJIbHOMY BBIBOLY O CYI€CTBOBAHHH PeryssiTOPHBIX MOHO-
1 nonudepMenTHHx cucTeM. Kak yKe roBopunocs, pepMeHT MOXKHO
paccMaTpuBaTh Kak mnpeoGpa3oBaTelb CHrHaJOB: BXOLHOH cHrHal,
T. e. cybcTpaT, npeobpasyeTcs B BbIXOJHOH CHTHas, T. €. NPOAYKT.
Ecsiin BoixOopgHOH curHas BiausieTr Ha paboTy npeoGpasoBaTesns, TO
peanusyerca ofpaTHas CBfI3b, MOJOXKHTEJIbHAS WM OTPULATE/NbHAR
B 3aBHCAMOCTH OT TOrO, 4KTUBHPYeT HJH HHTHOHDPyeT KOHeuHbiH
nponyKT ¢yHKUHUIO depMeHTa.

Taroro pona cucTeMsl neficTBUTENbHO ¢ YHKIHOHUPYIOT B KjeTkKe,
YmOGaprep BnepBole 0GHapyXKu/ Cy€CTBOBaHHE MOCAENOBATeNbHBIX
(depMeHTAaTHBHEIX .peaKuuil, B KOTOPbIX KOHEUHBIHl MeTabOJUT BaUusieT
‘Ha aKTHBHOCTb (pepMeHTa, KaTaJu3HUPYyIOLIero NEpByl0 peakuuio mno-
cnenoBatenbHocTd [64]. BHauane 6uuio ycTaHOBIeHO HUHruGHpOBa-
H¥e, KHHETHKA KOTOPOTO CXOMHA ¢ KHHETHKOH KOHKYPeHTHOro WHIH-
0upoBaHusd, XOTst CTPYKTypa HHCUOUTOpa, HMEHYeMOro B NaHHOM
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calyuae aanocrepudeckum (B GYKBaJbHOM MEpeBONE ¢ ApeBHerpede-
CKOro 3TO CJOBO 03HAYaeT «MHOMPOCTPAHCTBEHHBIA»), OTJIHYHA OT
CTPYKTYypHl cyGcTpata. YMGaprep Halles], 4TO TPCOHUHIE3aMHHa3a
E. coli, cy6cTpaToM KOTOpoil siBsisieTcst TPEOHHH, HHTHOHpyeTcs H30-
JEHIIHHOM — NPOAYKTOM nocjefHell cTafud uend peakuui. B Ha-
cTosiiee BPeMsi M3BECTHO MHOMKECTBO aJNIOCTEPHYECKHX (pepMeHTOB
(AC®), peryaupyeMbix cXOfHLIM 06pa3oM MO NPHHIMNY 0OpaTHOH
cBs3u. Cnucok 24 Tarux cucteM 6bli onyGaukoBaH eme B 1965 r.
[65]; ¢ Tex mop ux umcao sHauuTeNbHO yBeaHuHaock. Iloxpobubiii 06-
30p Gonee HOBHIX NAHHLIX NMPHUBOLHUTCH GOJrapckKUMu yueHbIMH [66]
(cm. takxe [67]). Ha puc. 7.25 nokasana cxeMa ajiocTepHYecKOn

/_-3( 1)

Puc. 7.26. CxeMa a/JIOCTePHUECKOTO HHTHGHPOBAHHS.

oGpaTHo#l cBa3u B cdcTeMe cuHTe3a LIT®, B kotropoit ACO — acnap-
TaTTpaHcKapbaMun1asa, a asmiocrepuueckusi asddertop (ACI),
BJAMSIONNA Ha paboTy amsoctepuueckoro ¢pepmenta, — LITD [68]

IlpuBeneM H/MIOCTPATHUBHBLIA pacueT AJst cTanuoHapHoil obpart-
HOMl CBfI3W B 3JCMEHTAPHOH aJJOCTEePHUYECKOH CHCTeMe, COCTosmel
u3 Tpex GepMEHTATHBHLIX peakLuil, NpHYeM KaTaJn3aTopoM nepBofi
cayxar ACD [33, 62, 70]. Cxema peakuuii noxkaszaua Ha puc. 7.26.
B craunoHapHbix yca0oBHSX CKOPOCTH peakmuil S;— S, So— Sz 1
S3; — S, paBHH COOTBETCTBEHHO

. oS v UmaSs v Um3Ss
3 2 3 3- - y
S, FK, (1 +K5,) S, + K, S, + K,

rae Sy, S, S3 — KOHIEHTpaUHH COOTBETCTBYIOIMUX CYGCTPATOB, Umi,
Umg, Umg—— MaKCHMaJbHble cKopocTu peaxuuii, K;, K, Ks — KoH-
crautel MuxasJanca, K; — koHcranTa uurubuposanus (cp. cTp. 365).

0y

(7,53)

B cranuonapuoM pexume v; = 03, CJAeN0OBATENbHO,
i S Um vmKsS)
Sz-l——[l-l——'—(l— )]s — Pmiso1 . @, (7,54)
8K K, Um3 3 0,,KiK ’
Craunonapuasi cKOPoCTb ¥ = U3 MeHblle, YeM B cHcTeMe Ge3 06-

PatHoli cBsi3u, T. e. npu Ky = 0. Peryasiuus, 1. e. nopaepxatuue Sg
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Ha CTALHOHAPHOM ypOBHE, ONpPENENseTCs TEM, 4TO yBesauyeHue S;
BBI3BIBAET HEOTpaHHYeHHOe yBennueHHe S; (mPHU HEM3MEHHHIX 3HA-
YeHHSX KOHCTAHT), TaK Kak, coryacHo (7,54},
- Sy = 0,5K,S RS
=y .
m3 8 v Ky + (Uml - Uma) S;

Hanpotus, B orcyTcTBue 06paTHOH CBfI3W mpelesibHoe 3HaueHHe S;
oT S3 He 3aBHCHT:

K;.

(Sx)sweo:—,,———"

K;>0 m1 = Ums

Ckopoctb 06pa3oBaHusi S; onpenensiercss NOTPeGHOCTBIO B 3TOM

BEIlleCTBe B MOCAEAYIOIHUX PEakuHUsX, T. €. CKOPOCTbIO U3 Hpespaile-

Hua Sz~ S4. Eciin Upmg BENTHKO (Umg 3> Umi), TO, COTJIACHO ypaBHe-

Huw (7,54), S3 Mand u Hetr UHrUGHpOBaHUs mepBoro ¢epmenrta. Ha-

OPOTUB, €CJAH Umgz Mago, T. € Umz <& Um;, TO S; Benuko. Ecan
S3 > K, 10

S v
S o 1 ml R
2T KK U .
Umni1Um3S1 U1 S1
~ oL
U (Uml + oms) Si + vmaKy my <K S+ K,

MaxkcuManbHas CKOPOCTb HePBOH Peakudy pPaBHA yXKe€ HE Upmg, a
Ums, T. €. oHa MHOro MeHbule. IIpu OUmg— 0 monmyuum S;— oo u
v; = v3— 0, T. e. MOJIHOE TOPMOXKEHHE Mpolecca.

Oranunie ACD ot cy6erpara ACD 3acraBasieT aymats, uto AC3
CBA3bIBa€TCH APYTHM HEHTPOM (GEpPMeHTa, OTIHUYHHBIM OT AKTHBHOTO
LIEHTP&, B KOTOPOM CBSI3LIBAETCH W HPETEPHEBAET HpeBpaileHde cys-
cTpaT. AJJIoCcTepHYeCKOe HHTHOHPOBAHHE MOXHO CUHTATHL pPe3yJibTa-
TOM KOHGOpPMAanHOHHOrO npeBpamieHns mosnekyas AC® kaxk mesnoct-
HOH cucTeMbl. DTO npeBpallleHHe 3aTpParuBaeT W AKTUBHBIA LEHTP,
BO3MOXHO pAacmOJIOXeHHBIH Baand oT ueHTpa cBa3biBaHus ACD, u
YHHUTOXKAET TEM CaMbIM ero KaTajuTHueckue ceofictBa [71]. Takas
MoJlenb corsnacyetcs ¢ teopueii Komnanga (em. § 6.5) u, ecnn mo-
Ienb BEpPHA, TO siBjEHHE aJUJIOCTEPU3Ma CIEeNyeT CUHTATh BECKHUM
NOATBEPIKAEHHEM 3TOH TEOPHH.

Ha camom ke nene cutyaums 3nech Gosee cinoxua. Mceenenopa-
Hue ACO ycraHOBHIO 1Be HX OCHOBHHE OcoGeHHOCTH. Bo-mepBhix,
Bce usydyenHbie ACO obGsnaparor 4eTBepTHUHOH CTPYKTYDOH, T. €. HX
MOJIEKYJIHl COCTOAT M3 HEeCKOJbKHX IoGyasapHbXx cy6benunun. Bo-
BTOPHIX, CTAUUMOHAPHAH KHHETHKA COOTBETCTBYIOIIMX peakuuf or-
AUYHA OT KHHETHKH Muxasnauca — MeHreH — KpuBbie 0(S) umeloT
0co6eHHOCTH, Gosbliefl yacTeio meperubnl. Ha pue. 7.27 nokazana
S-abpasunas kpuBasg v(S) gn% acnapraTTpaHckapGamunase [68].
B mpucyrerBun annoctepuueckoro anruéutopa LIT® S-o6pasuocts
Hcuesaer. B cBow ouepellb KHHETHKA HHTHOHPOBAHHS TaKXKe OTIHY-
#a 'oT 3/eMenrapHoi. Kak nokasan Ulamxé [72], xunernxy npespa-
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meHus Tpeonnna ACP — TpeoHuHIe3aMUHA30/ MOXKHO OMHCATH CJIe-

NYIOLUIAM 00pasoM:
v

lg Um— U
a KHHETHKY nﬂmﬁnposaﬂnﬂ ACD —
lg =IigK —n'lgl. (7,56)

31ecs v — cTalMOHApHAs CKOPOCTh, Upm — MaKCHMaJbHasi CKOPOCTb,
vg — ckopocTs ipu [ = 0, K u K’ — Koncrautsl. Jas s1eMeHTapHON
KHHeTHKH n U n' JoJKHBl paBusithest epuuune. Lllanké namen, uro
n= 137 un = 1,86

Ykasauusie ocHoBHble cBofictea AC® nopoGHB ¢BOACTBAM reMo-
rsio6uHa. [eMorso6uH uMeeT 4eTBEPTHUHYIO CTPYKTYpy, U KpHBas

T T T 1 |7E

=nlgS—Igk, (7,55)

Up— U

Rosmpore
2 +2-10 o TR
P 1 L1 1y
g 0 52
17 wom
Puc. 7.27. Kpusas v (S) gas acnap- Puc. 7.28. Cxema peakuun ¢
TaTTPaHCKapGaMHJ/Ia3H. ¢epMeHTOM, COCTOSIIIHM H3
Ilo oca abcruce—~ KOHUEHTPauusa acnap- ABYX CyOBeaHEHIL.
TaTa, 107" Moab/se P —npoAYKT; o6bACHeHHe OCTaMk-

HEIX CHMBQJORB CM. B TeKCTe.

€ro Hacbllliends KucaopoRom S-o6passa. Kak nokasano 8 § 7.1, 3ta
S-o6pa3HocTb onpenensieTcsi KOONMEPAaTHBHLIMH B3aHMMOACHCTBUSIMH
cy6beaunun. Ha Tex Ke ocHOBaHHSX MOXKHO 3aK/JIOUHTb, YTO OCO-
Oennoctn kuHeTHkd ACD onpepensiloTcsi KOONEPATHBHLIM B3dHMO-
neiicrBueM cyGbenunun depmenta. B atom cMeicne Hb sBasiercs ne
TOJNBKO «MoueTHbIM (pepMeHTOoM» (cM. cTp. 421), Ho H «HOYETHHM
annocrepuueckuMm depmentom». I'eMorso6uH 00sa1aeT CBOHCTBAMH,
MozeaupyonuMu cBofictBa ACD, u He cayuafiHO OH BKJIIOYeH B HX
nepevyenpb [65]. PaccMoTpeHne npHBeneHHHX Bbillle pesyJabTaTOB Ha
OCHOBe MpeACTaBJeHHA O KOONEpaTHBHOCTH [O3BOJHJIO YCHEIIHO
HCTOJIKOBaTh Gopmyan (7,55) u (7,56) [70].

Paccmorpum 3/71eMEHTapHYI0 MOLeNb (pepMeHTa, MOJEKyJd KOTo-
poro comepKut ABe B3aHMOAeHCTBYIOLIHE TOXIeCTBEHHbIE cyObenu-
HHue [39, 70). Kaxknas cyGbenundua uMeeT akTHBHHI neHTp. Cxema
CTaBHOHApHOrO Mmpoumecca MNOKa3aHa Ha pHC. 7.28. Monekyna
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(bepMeHTa MOXeT CYHIECTBOBAaTb B Tpex. cocTosiHusX: Foo (06a ax-

THBHBIX IIeHTpa cBoOomHb), For = Fo (ONHH UeHTp 32HAT cyGerpa-
TOM, BTOpOH — cBoGonmen) H Fj;— 06a ueHTpa 3aHATH CyGCTpaTOM.
YpaBHeHHs CTaUUOHapHOH KHHETHKH HUMEIOT BHI
F00=“‘2k1$F00+2(k—1+k2)F10 =0, !
2F o= 2k;SFo— 2 (k1 + K + ksS) Fip -+ 2 (k—s + k)) F; =0,
Fy= 2k3SF 1 —2(ky+ k) F;; =0. |
(7,57)

O6mas KOHUEHTpands BpepMeHTa ecThb BeJHYHHA MOCTOSHHAS
E=Fyu+2F, + Fy. (7,58)

Cxkopocth 06pa3oBaHHSl HNPOAYKTa, COTJACHO cxeMe Ha pHc. 7.28,
paBHa

V= 2k2Fi0 + 2k4F11. (7,59)
IMpu momomu ypasHeuuit (7,57) u (7,58) Haxonum
— BK + aS
v=2k,ES AKT 1 9BKS ¥ 57 (7,60)

rne a=kyky, B=K'K, K =(k— +k)lk1, K'= (kg + ka)/ks.

KOOHepaTHBHOCTb, T. €. BSaHMOIleﬁCTBHe, IBYX 4aKTHBHbLIX I1€H-
TPOB, BbipaKaercs OTJANYHEM o H B OT enuHHubl. deificTBHTesbHO,
nppa = p =1

3 K + S — va ~

v=2k,ES KISE=K+35° (7,61)

T. . KHHeTHKAa TakKoro npoliecca coBllafaeT ¢ KHHeTHKOH Muxasnu-

ca — MenTend. Hanpotus, ecal ycnoBHe oo == = 1 He BbIOJHEHO,

TO Ha KpuBOA ©(S) BO3MOXKHO MOfABJEHHE TOYKH MNeperuGa HJIH

IaXe MaKCHMyMa, WJd W TOro u mppyroro. Ananus dopmynn (7,60)

[IOKa3bIBAET, UYTO TOUKH meperufa MOryT NOABHTbCSA NPH CIeNyOUHUX
YCJIOBHAX:

opa a <0,b H ao6nx B,
. o
npu 1>(Z>0,5 )7 —Qa—(i—-i‘>ﬁ>'2~aaTl-,
2
mpr o> 1 BT > B> T

MaxkcuMyM BO3MOXKeH adlb npu o << 0,5 u n06bIx f.

Jonyctum, 4To KaXjasi U3 OBYX cyObefHHHI, HMeeT OXHOBpe-
MEeHHO UeHTp, cBA3bBatlomui uHruéurop /, T. e. ACD. CoorsercrBen-
HO MBI OyJeM HMeTb NeJIO yXKe ¢ JeBATbIO COCTOSHHUAMH (jepMeHTa

00 R00 _ p00 00 20 g2 g0 02 pe
Foo, Fio==Foi, F11, Foo= Fop, For==Fio, Foo, rne umupexc 0 — mpu-
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NUCHIBaeTcst cBoGOMHOMY UEHTPy, | — 3ansTOMYy S, 2 — 3ansiToMy 1,
MHIEKCH, COOTBETCTBYIOIME LEHTPAM st S, yKa3aHbl BHU3y, a Mjid

2
| — BBepxy. Cumrasi IJs [POCTOTH, YTO cocTosuus Fg u Fie He
peasiu3yloTcs ¥ npeBpaiieHyue B NPOLYKT NPOHCXOLHUT TOJALKO H3 CO-

90
crosuust Fy, nonydaem [70]

Uo _ 282
Um— Vo u+uS’
v x1 -+ S 4 282

vo— U xol F x31% + y,SI 4+ y,SI2 ?

TOe X;, Yi, 2 — KOMOMHAUUH KHHETHUECKHX KOHCTAHT. DTH GOpMynH

cornacytotes ¢ (7,65), (7,56) npu 2 >n, n’ > 1.
Paccmorpenne Takux (epMEHTATHBHBIX MPOLECCOB TpebyeT Ma-

TEMAaTHUYECKHX aJrOPUTMOB, YNpoOIaio-

[IAX PELICHHE CJCXKHBIX CHCTEM YpaBHe-

it (cm. § 7.6). /) 2)
IlpuBenennas  Mofedb  BbIpaKaer

NpsAMyI0  KOOTEPATHBHOCTb — KOHCTaH-

Thl CKOPOCTEH IJIsi COCTOSIHHH CHCTEeMHI,

B KOTOPBIX CyOCTPAaTOM 3aHSTHl OJHH HIX

IBa LeHTpa, pasauyHbl. PaBHOBecHad

GbyHRUHA HacblleHdst depMeHTa cybH- J)

CTPaTOM [Jisi PAacCMOTPEHHOH NBYXIEHT-

pPOBO#l CHCTeMbl BbIpa)KaeTCst COOTHOIIe- .

HHeM Puc. 7.29. Bo3MOXHbBIE CTPYK-

_ Typel H30J0rHuHOrO (I), re-
Y= 2F10 + 281, = TepoJsorHunoro (2) aumepos
2(Foo+ 2F 10+ Fu1) H TeTepONOTHYHOrO MOJHME-

e 3).
=[3KT£—‘|-T—}<—SW, (7,62) pa (3)

obGpamawimuMcad B ¢GopMyny HzotepMu JIsurmopa npu § = 1. Tlpu
B 5= 1 gpuBasi Y(C) MoXKeT UMETb Neperus, HO He MAKCHMYM.

J3 ckasaHHOTO BHITEKAET, YTO HaJHUHe ocoOeHHOCTefl y KPHUBHIX
v(S), v({l), Y(S) cnenyer cunTaTh CBUAETENLCTBOM KOONMEPATHUBHO-
ctu. HanpotuB, oTCyTCTBHE TAKUX OCOOEHHOCTEH ele HE o3HauaeT
OTCYTCTBHSI KOONEPaTHBHOCTH.

Jpyras Monenb KOCBEHHOH KOONEPAaTHBHOCTH, lipeNHa3HadeHHas
1 TpakToBkH cBoiicTB AC®D, Guina npennoxkena Moto, YaiimaHoM
u Ulauxké (momems MYUI [65]). Mosnekysa Besaka npefcTaBiasieT co-
00il osuroMep, COCTOAIMUA W3 NBYX HJIM GOJIBIIErc YHUCJAA HAEHTHY-
HbIX cyGBeTHHHIl — NPOTOMEPOB, 3aHUMAIOM[UX YKBHBAJEHTHbIE HPO-
CTPAHCTBEHHBIE NOMOKEHHH. TeM caMbiM, Mojekyna obJjanaer sJie-
MeHTaMd cuMMeTpuH. OHa MOXKeT GHTh NOCTPOEHA H3OJOTHUHO HJH
TeTE€pOJIOTHYHO; B INOCJAETHEM cJydyae BO3MOXKHA HeOrpaHHYeHHas
InuHa onuromepa (puc. 7.29). Kaxpomy nuranny (cyGetpaty uin
ACD) orBeuaeT oauH aKTUBHBIH LEHTP NpOTOMEpa. '




458 rJI. 7. KOOTMIEPATUBHBIE CBOFICTBA $EPMEHTOB

IIpeanonaraercs, 4TOo MPOTOMEP KakK IeJOé MOXKET HaXORZHUThCS
B.ABYX H/IH HECKOJLKHX KOH(ODMAIHOHHHIX COCTOSHHSX, COXPaHsd
npu 3ToM cBO0 cuMMmeTpuio. CponcTBo cTepeocnenudpuuecknx ueH-
TPOB K JIMT@HJAy H3MEHSETCS [IPH H3MEHEHHH COCTOSHUS OJHrOMepa.
Taxkast ciucreMa KoomepaTUBHA.

Bes orpannuenuss OGUIHOCTH PACCMOTPUM zmMep, KOTOPHIit MOXKET
HAXOLHTbCH B BYX DA3/IHUHBIX COCTORHHAX R u T. B gaxnom us
3TUX COCTOSIHHHA JUMEpP crocobeH NpUCOeNHHATD 0 1 ann 2 Mone-
KyJas aurasga 8. Torpa 4mciao COCTOSHHUA AUMepa DaBHO IIECTH:
Ry, Ryo (nBa cocrostuusa) Riy, Too, T (nBa cocmﬂﬂnﬂ) Ty, Yeno-
BHfl PAaBHOBECHS HMEIOT BHJ

Too== LRy,
Ry=2RySIKg Ry =":RoSIKg=RpoSKE,
T\y=2TSIKy, T, ='/T(SIK;= T S?IK3.
O6mas xoHueHTpauus depMedTa panHa
E=Rp+ R+ Ru~+ Too+ T+ Th.

3neck Kr 1 Kr — KOHCTaHTH puccoudandd ansa S B cocTosiusx R
u T, L — xoHcTaHTa pasHOosecus aas nepexoma R=T B oTcyT-
creue S. KoHeTauTh Adcconuanyun B coctosuusx Ry u Ry1 (a coor-
serctaenno B Typ u 7Ty;) npuHaTe opuHakoshMu. PyHKUHS HacH-
nieHns Genka cyGeTpaToOM HMeeT BHA

Y-:—-— Rio + 2Ry + Ty + 2T,
2(Roo+Rio+Ru+Too+ T+ Tn)

KR(1+Lg)(1 +Lg~'s 4+ 82
TR+ L) 2K+ L) (4 L) S+ 8
rne g = Kgp/Kr. Kpusas Y(S) umeer meperu6. Ilpu g =1 uiu
npu L, cTpeMsmeMcs K HYNIO und K GeCKOHEUHOCTH, KOOMepaTus-

HOCTh HcYesaeT U MOc/enHee COOTHOLIeHHe obpaniaeTcs B H30TepMY
JIsnrmiopa

, (7,63)

T=s75 (7,64)

Buipaxenue pas CKOPOCTH peakuuud IpespaweHus cyOcTpara,
[IOJIy4eHHOE U3 YCAOBHH paBHOBECHS, UMeeT BHJ,
L+ xlg? Kp (1 +%xLlg) (1 +xLg?)~' S + 8
L4-dg? Kp(1+L)(14+Lg)™" + 2K, (1 +1g) (1 + Lgy)™" + §2
(7,65)

rae k -— KOHCTAHTa CKOPOCTH AJif coc'rosmnn Ry u Ry, a xk — png
cocrosuufi Tiou Ty

v=2Ek
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Tlpu o6Ge6uienun ypaBHenus (7,63) Ha cucremy ¢ n npOTOMe-
paMu, noJayuaem

v_ Lex(1+gn)" ' +x (1 4+ x)"
Y =Tt er+a+n® (7,66)

rie x = S/Kg. 310 ypaBHeHue OBLLIO HCHOAB30BAHO IPH HU3YUEHHM
reMoriioGuHa JOWamH, 0iaA Kotoporo Oblo mnpuHsTo n =4 [65]
Hpu cpaBuenun Qopmynn (7, 66) ¢ 3KcHepHMEHTaJbHOH KPHBOM
OKcHreHaluy Owlio -Hakgeno, uto L = 9054 u g = 0,014. Onunako
caeyeT HOAYEPKHYThH, 4T veTbipe cyObenuuunsl Hb ToxkmecTBeHHbl
TOJIbKO MoMapHo, a?p? (cM. cTp. 231), U MO3TOMY H3Jaraemas Teo-
pust TpeGyeT yTouHeHHs.

TlpuBenenuble pacueThl OTHOCATCS K TOMOTPOIHOMY KOOHNEDAaTHB-
#aMy adderTy, cBOmAIEMyCS K cMelneHuio paBHoBecus R == T mojg
pefictBueM opHoro Jjurauma S. Ilpu g < 1 # He cAHIIKOM GOJib-
wux L u »x dopmyaw (7,63) u (7,65) nas mumepa NPHHHMAIOT BHX

v ~ I + x

Y ~ m’ (7’67)
~ _1+x

v =~ 2Fkx ITa+a" (7,68)

Honyctum, 4ro, Hapsny ¢ cyOcTpatoM S Ha nuMep AeHCTBYIOT
uuruburop / 1 akruBatop A ¥ KaxKAbl M3 IBYX [IPOTOMEPOB COAED-
AT HO TPM aKTUBHEIX neHTpa — mo onuomy mas S, I u A. Cuuras
IJIS OPOCTOTH, YTO AHMEP HMeET CPOACTBO K [ Toabko B T-cocros-
HuH, 1 K A — TOIbKO B R-cocTOsiHuH, moftyyaeM npa § < 1 ¢yHk-
HIO HachllleHust (pepMeHTa cy6CTpaT0M

> I+ x
Y=~x L’——HITT)T ) (7,69)
rae
(1+ 11K 2
(T AT,

TereporponHoe B3aumoneiicteue ACO sauser Ha Y(S). Hura-
©atop MOBLILIAET KOONEPATHBHOCTb, AKTHBATOP €€ yMEHbIIAer.

Momenr MVYII o6o6mena B paGore Koraum [73], paccmarpu-
‘Bajollell HempepuLIBHOE pacnpeneseHne Oefika N0 KoHdopMaluusaM u
He3aBUCHMOe H3MeHeHHe KoudopMaluu KaKnoH cyObemuHHubl (CM
-TakKe [74]).

B ciyyae nos0oXKHTENLHOH KOONEpaTHBHOCTH MONENTH HPSIMOH H
KOCBEHHOH KOOMEPATHBHOCTH MOTYT MPHBECTH K 3KBHBaJECHTHHIM
pesyabrataMm [33]. Oxprako B orTauune ot Momenu MVIH, momens
fIpIMOM KOONEPAaTHBHOCTH MOJKET ONHCHIBATL H OTPHUATE&ILHYIO KO-
ONEPaTHBHOCTD, T. € YMeHblIeHHe CPOACTBA K JHTaHLy [0 Mepe Ha-
CHIIEHHS aKTHBHBIX [IEHTPOB. ‘

L= (7,70)
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Kownaug, Hemeru u ®uamep [75] paceMoTpenu npsamyio Koone-
paTHBHOCTy B TeTpamepHoM Oenke. Ecau Tetpamep umeer ¢opmy
TeTpasApa, To [MonapHble B3aUMONEACTBHA UYEThipex CcyOberuHull
onuHakoBbl. Ecnm TeTpamep umeer ¢opMy KpaapaTa, TO Kaxkpnad
cy0benuHuna B3auMONEHCTBYET JIHIb ¢ NBYMS COCENHHUMH, HO He
no mHarosany. JonyctuM, uTo Kaxpas cyGBefMHHLA MOXeET Haxo-
IUTLCH B NBYX KoHdopMauusx A u B, u3 KOTOPHIX TONbKO B CBA3HI-
BaeT jdranf. PyHKuUS HAcHIEHHs I8 KBaZpPaTHOA MOAENH HMeeT
BUJ
K%s%" + (K'ap + 2K%pK ) 7 3K?43K233x,3 + 1(433"‘,4

3 3
U+ 4K%px "+ (2K 5 + 4KaBK 55) x4 4K%pKhpx + Khpx

Y= 74 0 (7’71)

rne Kap 1 Kpp— KOHCTaHTH B3aUMOLEHCTBHS MexKny cyObeldHu-
aMH B COOTBeTCTByIOmHX Koudpopmauusix (Kaa = 1). B snauenue
3 pexTUBHON KOHUEHTpaluUu aurauga x’
BXOASIT K&K MHOXKHTENH KOHCTAaHTa CPOJ-

A, CTBa JIHTaHja K cyGbenHuLe 0 KOHCTaH-
Ta paBHOBecHS NIBYX KoHpopmanuil

" cyGBeRHHHALLBI 7()5') npu Kpp/Kap <1
UMeeT BHA KPHUBOH € NPOMEXYTOUHBIM

Ay

—
@—

%

L
1’ "’ST
ts

1S s

Q\-@-\\

B nnato, npu Kpp/Kap > 1| — S-o6pasnyio
5
dopmy (cm. Taxke [76, 77]).
Puc. 7.30. CXema peakuus no Hannuue uerBepTUUHOH CTPYKTYpH
PaGnny. aJLIOCTepHUECKUX (PepMeHTOB ompene-

JeT BO3MOXKHOCTb HX AHUCCONHANUH
nol neficrBueM cyGerpatoB U ACD. D10 NEHCTBUTENLHO OBIIO 06-
HapyXkeHo njsa pana ¢pepmenton. Hducconmanus 00yc/oBIHUBAET aj-
JIOCTEpHYECKHE B3aUMONEHCTBHSA, ONPpeneaseMble CMEIEHHEM PaBHO-
BecHsi MeXKILy onHroMepHeimu popmamu ACD non geiictBuem ACD.
Ata 3¢ deKTH NPOABAAIOTCS B KOONEPATUBHOH KuHeTuke. Mx Teopus
6uina pasBuTa B paGorax KypranoBa (cm. [67, 78—80].

UeTtBepTuunas crpyktypa AC® HenocpencTBeHHO Halbaonaercs
C MOMOIIbIO 3JEKTPOHHOH MUKpocKonuu [81}.

B npunmune ocoGeHHocTH Ha KpuBO# v(S) MOryT BO3HHKATh HE
B pe3yabTaTe KOOMEPATHBHOrO B3aUMONEHCTBUS CyGBENHHHUI, HO
BC/IeICTBHE HEPABHOBECHBIX KOH(OPMAIHOHHBIX CBOHCTB (depMeHTa.
JonyctaM, uto MoneKyJsa ¢epMmedTa, nmepepaborasuias cybcTpaT B
OPOAYKT, BLIXOLUT H3 PEeaKuuH B aKTUBHOM KOH(POPMalHOHHO H3Me-
HeHHOM cocTofnnd. Eciin BpeMs BO3BpaleHuss B HCXONHOE HEBO3MY-
IEeHHOe COCTOsIHME MPEBLIIAaeT BPEMs MEXKIY BCTpeuaMu depmeHTa
¢ cyGCTPATOM HJIH TOrO XKe NOPSAIKd, TO KMHETHKa GymeT WMHUTHPO-
BaTh KoonepaTuBHyio. COOTBeTCTBylOINas MONEAb Oblia npemo-
)keHa Pa6unom [82] (cm. Takke Gonee no3mHO paGoty [83]).
Cxema npouecca nokasana ua puc. 7.30. 3aecs Fo— cBoGonHas OT
cyGetpata mosekyna ¢epMmeHTa B HUCXOmHOH KoHpopMmaumd, F; —
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HEAKTHBHBI KOMIUIEKC (epmeHT — cybeTpaTt, Fg-— akKTHBHBII KOM-
mieke, F3 — cBoGoAHBIH (epmeHT B aKTHBHOH KoHpopmaunu. Knne-
THUeCKHe ypaBHeHHS HMEIOT BHI

P0=_k15Fo+k—-xF1 + ksFs, I
Fl=kISF0 _(k—1+k2)F1+k—2F2r }
Fy= koF | — (kg - 7ty + k) Fy + k3SF,,

F3= (k—s -+ kg) Fo — (k3S + ks) Fs. l

(7,72)

Ckopoctb peakuuu v = k,F,. Cranuonapuoe pellenne NpH yCJAOBHH
E=Fy+ F, + Fy + Fy = const
3arucpiBaeTcs CelyOlHM 06pas3oM:
v =1Fkkok,S (kS + ks) E [k, (k_y+ ko) (k3S 4 k5) S +
+ [koik_gky - (kg Fg) k5] S +
ey A o) (g R g+ Eegbe_okes) ™ (7,73)
DTta dhyHKUIUS UMeeT TaKoH XKe BUA, KakK H (7,60), T. e,

AS? 4+ BS

= TSTIDS 1K (7,74)

v
H, cjefoBaTeNbHO, MOXer o6sanaTth ocobennoctsaMmu. «Koomeparue-
HOCTb» KcuesaeT 0pH k3 == 0. B stoM cnyuae v He 3aBHCHT OT ks.
[Tpn ks = 0 KooNepaTHBHOCTb TaKKe OTCYTCTBYET H CKOPOCTb peak-
uuY He 3aBUCHT oT k3. OHa, ecrecTBeHHO, obpantaercs B HyJAb H NpH
ko = 0 n npu ks = 0. S-o6pa3nas KpuBas CKOPOCTH MOXKET BO3HH-
KaTb NpPW 5TOM MeXaHH3Me He3aBHCHMO OT HaJIWYHsl YeTBEPTHUHOM
cTpykTypbl. TeM He MeHee 3HAauHTe/bHble H3MeHEHHsS YeTBEPTHYHON
CTPYKTYpHl NPH OKCHIeHalMH reMorao6una (cm. crp. 430) ykassi-
BAIOT Ha HEINOCPEeICTBEHHYIO ee POJb B KOOMNEPAaTHBHOM HOBeJeHHH
Genka.

[Ipneenennnlfi pacuetr uMeeT JHUIb HMIOCTPATHBHOE 3HAYEHHE.
HepaBhosecHbie (epMeHTaTHBHBIe Mpoliecchl Tpe6GyIOT cllelHalbe
HOTO HCCJeJ0BaHHs.

C gBjenHeM ajaJocTepH3Ma, ¢ KOONEPAaTHBHbIMH CBOHCTBaMH
ONINTOMepHBIX 6esKOB, HIpalOIUX pPeryasitfOpHyI0 poJib, NDHXOMHTCA,
[0-BHAMMOMY, BCTpPEYaTbCs BO MHOTHX OHOJIOTHUECKHX IIpolleccax.
Ectb ocHOBaHHS 1yMaTh, YTO aJJOCTEPHUECKHMH CBOMCTBAMH oGna-
nanT (ysHKIHOHaAbHbIe GelKH MeMGpPaH W COKpaTHTeJabHble Genkil.
Annoctepusm npencTasaser cofofl BaMHEAMHH MeXxaHU3M .obpar-
HOM CBfI3M HA MOJIEKYJsipHOM ypOBHe.





