MOJEJ PETYJIALIN
KOHEUHBIX PASMEPOB OPTAHI3MOB

K.J. Ky

OpuuM w3 Haubonee QyHIAMEHTANBHHX CBOMCTB JKHBOTO fABJfAeT-
¢A caMoBoCHpomsBefgeHne. PasMHOKaThCA MOTYT Kak caMu GHOCHCTe-
MH, TaK ¥ UX 1acTH. MHOKeCTBO N3 CaMOBOCIIPOMSBOAAMMXCH aIeMeH-
TOB MMeeT SKCIOHEHIMAJbHHA pPOCT, KOTOPHH B CTaGMABHOI CHCTeMe
JHOJUKeH KaK-TO orpaHmIMBarhbcf. IlosToMy MexaHwsMHE OrpaHWYeHHS
pOCTa CTONB ke PACHPOCTPaHeHH, KaK M CaMOBOCIpoH3BefeHMe.

B punamuke nonyiAnmud M3ydanTCA MeXaHMSMH OlpaHUYCHHSA
MIOTHOCTH SHMCAeHHOCTH ocoGeil. B caygae momymAnMOHHHX CHCTEM
MIOTHOCTS NMONyAALUA (KOHMEHTpamua ocobeil) BCerma OTpaHMYeHA,
Ipy TOM Kak pasMep HNomyasium (oxBaThBaeMoe MNONyaAnueil mnpo-
CTPAHCTBO) B OArOLUPUATHON Cpefe He MMeeT OlpeAedeHHOTO npe/gesa.
HaoGopor, B opranMaMax NIOTHOCTH MONYIAOUY KJIeTOR OOHMYHO He
ABIAETCA 0DBEKTOM peryndAuuu. 3aTo pasMep OpraHu3Ma KakAoOTo
B, KaK IpaBUI0, HWMeer IIpefel, o0GycHOBIeHHHI BHYTpeHHUMH
OpUYUHAME; Befb [asKe NPH XOPOIHUX YCIOBHAX CpPefb OpPraHW3MH
He pactyr GecmpemeipHo Goasiiumua. PaccmorpmM BryTpennme Me-
XaHM3ME OTDAaHMIEHHs pPasMepoB OpPTaHM3MONMOAOOHBIX CHCTEM.

CaMoperyisAinni0 KOHeYHbIX pasMepos oprammamoB Bapu [Burch,
1966] nasmpaer mempocmasucom. Merpocrasuc — 3T0 roMeocTasHc
pasMepoB. HoHeTHO, MOT'YT CymecTBOBATH M HETOMEOCTATHIECKHE Me-
XaHWBMH OTPAaHMYeHHSA POCTA.

He TosbkKo [pis 1eN0ro opraHdsMa W KAeTKN, HO W AIA HX OT-
MeIbHBIX dacrel — TKameil, opTaHOB H pAacTYMUX OPraHedd — HOI-
JKHB! CYIIeCTBOBATh CBOM MeXaHMBMBl OUpaHudYeHusa pocra. Dodee
TOrO, METPOCTA3HC MOMKET UMETh MeCTO H Yy 0COOHX HAZopPraHW3MeH-
HEIX CHCTeM — KOJOHWI, cTag M T. I

H3ydenne peryiIsanun KOHeTHHX PasMepOB BayKHO AJNA NOHUMAHUA
Mop{oTeHe3a, MOCKOJIBLKY pOCT — 3TO0 MopforeHes B OJHOM H3Mepe-
HAH.

MOAEJN CAMOBOCIHPOU3BEJAEHNA

OxrasHBaeTca, 9YTO CBOWCTBO CAMOBOCIPOM3BEJeHHA B O0IeM BHU[E
AOCTATOYHO TPUBMATBHO U He IOMOTAaeT NOHATH CTPOeHUA 0PraHM3MOB.
Bonee Gorarnie cBoiicTBa 0GHAPY/KHBAIOTCSA, €CIN IPEANOAOKNITE, YTO
CaMOBOCTIPOM3BOAAMAACA CHCTEMA COREIKNT B cebe MOmCHCTEMY C JIO-
6oit cTpykrypoit [Mon Heiiman, 1971; Aladyev, 1980]. Ho takoe mo-
nymieRne, CTPOTO TOBOPA, HE ABIAETCA TOCTATOYHO eCTECTBEHHKIM JLIA
6mocucrem. J{nA monydenusi Golee WMHTEPECHHIX ANAA OGHONOTHH MO-
melefl CaMOBOCIPOM3BeAeHUA HA0 TPe6OBATH OT HAX COAepHaHMA He-
KOTODHX APYIHX, AOCTATOYHO OOMMX JJA JKMBEIX CHCTeM CBOMCTB,
KOTOpHMHU MOTYT GHTH POCT M BHYTpeHHee orpanmuende pocrta. Hagmo
OTMETHUTh, YTO pACTymas CaMOBOCIPOMBBOAMAIAACA CHCTEMa MOKeT
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u He olOnapgars mpegenoM pocra. Hanmpumep, passerBaaiommecs
KoJoHNeNoqo6HEe OpraHMsMB MOTYT pAacTH oYeHb OONBHIMMH, HE
HMesl OmpEefelIeHHOTO0 TpefeNia, M B TO Ke BpeMA pPa3MHOMKATHCA
CHopamMu WM T. M.

CaMmoBocnpomsBe/ileHe CHCTeMB ¥ OKOHYAHHMEe ee pOCTa MOTyT
OHTH [OCTATOYHO HE3aBUCUMBIMU CBoiicTBaMu. Ho MoikHo NOOYCTHTH
H o0parHoe: HAIIPHMEP, eCAH IIPOIecC AeNeHHs KIETKH BHJINYaercs
Cpasy IpH JOCTIKeHWE ONpefeleHHOTO DasMepa pacTymeidl KIeTKH,
¥ THM 3Ke OlipefeNAeTcs MAKCUMAIbHHIT 00beM KaMOHATbHBIX KIETOR
[Fantes et al., 1975].

Camm pacTympme CHCTeMBI MOKHO pasfeluTh Ha [ABa KIacca:
a) copjepamue CAMOBOCHPOMBBOJAAIMECS KOMIIOHEeHTH; CHOfa OT-
HOCATCA H CHCTeMH, COflep:;Kamue MYJbTUILIMKATHBHEE (T. €. aBTO-
RaTaJIUTHYeCKue) UKL, TaK KaK, CTPOTO ToBOPHA, RaKZad KOMHNO-
HEHTa TAKOTO0 IMKIAa BOCHpOMsBOAWT cefe MOMOGHBIX dYepes Apyrue
KOMIIOHEHTH IMKJa KaK LPOMe:KyTOUHHE cragnu; 0) He CoJepra-
mue ux,

Tagoe melende [OBONBHO CYMIECTBeHHO, TaK KaK MYJAbTHILIMKA-
TUBHEe (ABTORATANHTHYECKHE) PeaKNMOHHLe I[ERIH ABIAITCA OCHO-
BOH CTONB BayKHEIX fBJeHWI, KaK BOBHNKHOBEHHe AaBTOKOJde(anui,
NpPOCTPAHCTBEHHOM TIPTepPOTreHHOCTH W BOoGHmie €aMO0pPraHM3aIuy.

OcHoBHAA YaCTh CYMECTBYIOMMUX MOgeNell CaMOBOCIIPOMSBOIATIMX-
CH CcHCTeM BRJIYaeT poCT cHETeMH Raacca «6». Pocr cmcreMH
KJIacca «a» paccMaTpuBaeTcA B MOJeNH Aenenus KieTku PameBckoro
[Rashevsky, 1938]. Mogens caMoBOCTIpOM3BeeHUA ¢ POCTOM THIIA «a»
MOJKHO TAaKKe IOJYIHTH, eCAN OKPY/KaTh MYJIbTHIAMKATHBHHIN I'H-
nmepmuKa Jiirena MemOpanoil ¥ paccMarpUBaTh AedeHHe IOXyUIeHHON
IPOTORAEGTRMU.

W3 paccmarpuBaeMHX B KOHIe CTAaThH Mojeleil pocra mepsas oT-
HOCHTCH K Kiaccy «0», OCTalbHEE 4eThipe — K KIACCY «ay.

MEXAHU3ME], ONPENEJAIOINE KOHEYHHI PA3BMEP

Haer x a. Ilorydeno MHOTO gaHHBIX 0 CBA3U 00beMa KIETKH ¢ Mac-
coit [IHK s meit [Banos, 1978]. Taryio cBa3s MosHO 06BACHUTE IPO-
cToil Momenbi0 (CM. HUKE) WM 3Ke MOMENBIO ¢ MOCTOSHHON CKOPOCTHIO
CHHTe3MPYeMOT0 BemecTBa, KOTOpad BRNITAET M BEIKAIYAeT CHHTE3
MPHH npu nepexoje csoefl KPUTHIECKON KOHIEHTDAIMH, KAK B MoJie-
au Hgaca u coasropos [Y&as et al., 1965; Heinmets, 1970].

B nexoTOpHIX MONENsX KOHEYHH pasMep KJIGTKHU CBASHBAeTCA C
orHomenuem o6neMa u nosepxuoctn [Rashevsky, 1938].

Bo mmorux momgelisax KoHeYHHI pasMep KICTKH 00BACHASTCH TONb-
Ko depe3 mepexod K gexnenuio [Fantes et al., 1975; Cooper, 1979].
ITpe sToM BO3MOKHEL JBa BADHAHTA: MePexoj K [eNeHHIO 3aBUCHUT OT
pasMepa KixeTku (IMeeM el0 ¢ 0COGHM BHIOM MeTpPOCTAasuca); mepe-
XOJ K flelleHUI0 3aBUCHT 0T PaKropa, KOTOPHI HE CBA3AH ¢ PaZMepoOM
KJIeTKH (CaMoperyJiAnusa pasMepoB OTCYTCTBYeT).

ITo-BugMMOMY, MOMKHO JOIYCTHTH CYIECTBOBAHME HeCKOJIBKUX Me-
XaHU3MOB, ONpefelANMX Koneun# pasmep kiaerku [Nurse, 1975]
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Tranrs opran CymecrByer ABa I0BOJNBHO PasHHX oGBACHE-
HUA OKOHYAHNA PocTa TKaHew.

Ilepsoe: nmpmunmHa npeKpamenug Upoiaudepanud ABALETCA BHY-
TPHUKJIETOYHOMN, T. €. 116 3aBHCHT OT CoJeHCTBHA ApPYTHX KieroK. [lo
BTOM MOpeJ M RIETKA KAK-TO BAIOMUHAET YHUCJIO INPOXOAMBIIMX MH-
10808 [Pyshnov, 1978). Oguum BapranToM 5TOr0 ABALETCH IpeCTaB-
jleHre 00 MCYEPIAHMA IIOTEHINANA PABMHOKEHHs, I/[e MOTeHI[HATOM
MOKeT GHITh HEKOTOpOe BHYTpDHRJeTOYHOe BemecTso. Ciofa e oTHO-
CUTCA HAIla MOJRNDb 4 M OTIACTH Mofesb 2 (CM. HEMKe).

Bropoe: mpmauna OCTAHOBKE pDOCTA IEKHT B MERKISTOIHBIX
B3aMMOSHCTBIAX. ITO MOYKET GBITh KOHTAKTHO® MHIuOHPOBanue, A5 KO-
TOPOTO IIPe/JI0EeHO HeCKONBKO pasusx MexanusMos [ Burton, Canham,
1973], wim camoperyasamusa ¢ NOMOW{bI0 HEKOTOPOTO MHIHOUPYIOMEro
pocTa BelecTBa, KoOTopasg ABIAeTCA CuenHPHIeCKod AAA maHHOM
tkagn [Weiss, 1952; Weiss, Kavanau, 1957; Goss, 1964; Bullough,
1965; Iversen, 1965; Tsanev, Sendov, 1966; Kerammcrmit, 1980].

Hpome Toro, Bo3MosHO, 4YTO ompefeldsrcA He abcomxoTHEHeE,
4 OTHOCHTENBLHBIE pasMephl 0pTraHos U TRarei. Cloga 0THOCATCH MOJeIH,
o0bacHsAmMue (eHoMeH aJIOMeTPHIECKHX OTHOUEHHMI pasMepoB
OpTaHoB. -

O prawumnswm Hsyuanocs, ABIAeTcA IH PaBHHE pasMep OpTa-
HUSMOB CJE[CTBHEM PAaBHOLO YMCJIa WJIHM DABHOM BEJNHYHMHE KIETOK.
Oxrasanocs, 4ro BO3MOKHHK 06a Bapuanta [Muna, Haesesans, 1976].
C opmmoit CTOpOHE, yTBep:KAAETCH, 9TO KACTKU KaKAOH JMHEM MOTYT
HeXUTHCA TOJARKO OIpefedeHHoe Incao pas (qucao Xaidamka), ¢ apy-
roii — yxkasbBaercd Ha CYHeCTBOBaHWe GAalaHCOBHX MeXaHM3MOB
onpefieleHNA KOHEYHOTO UHCIA KIETOK.

Muoro pafoT MOCBAMEHO MBYICHWIO 3aBUCUMOCTH WHTEHCHBHOCTH
MerafonmaMa OT MacChl QpraHMaMa, KOTOPas CBA3AaHA OTHOUIEHHEM
nosepxuocTn Tena k o6bemy [Rubner, 1883; Piitter, 1911; Przibram,
1922; Hesse, 1927; Bertalanffy, 1942]). Orpamuuenme pocra Mo:HO
B TaKoM caydae 00BACHATH OTPAHWIEHHHMH BOBMOKHOCTAME TPAaH-
CIHOPTa BemeCTB K BHYTpeHHMM gactaMm oprammsMa. llogoGmbmm
MeXaHN3MaM#l 00BACHIOT W BINAHNe YCAOBHMII MUTAaHMA Ha KOHETIHHE
pasmepi. B HekoTophx paforax yKasHBaeTCs Ha CBA3h abCOMIOTHBIX
pasmepor ¢ MopdoaornuecKoil opranusanueil opranuaMa M 06bACHAIOT
aTO0 HMHOrGa Takme npobiaemamu Tpamcmopra Bemects [Sachs, 1893;
Hesse, 1927; Bower, 1930; Rensch, 1948; Schilder, 1950].

II’Apcu Tovncon munrer, 970 BO3MOKHOCTH BAMAHUA HATAKEHHSA
000JI09eK MOKET pPACCMATPUBATHCH KaK MeXaHWsM IpeKpalieHus
pocra [Thompson, 1942].

Ha ocHoBe TeopMM aBTOMaroB IOCTPOEHO HECKONBKO Mojedeil,
00BACHAIIAX BOBMOYKHOCTH BHIDAHINBATH PUIYPH 3aMAHHOTO PAas-
mepa [Aladyev, 1980].

Kapp [Carr, 1966], ykasmBasg Ha cyMMapHHI: xapaKTep pocTa,
CYNTAaeT, YTO He CYIECTBYeT OHOTO JOMIHUDYIOMeT0 MeXaHN3Ma OKOH-
9aHUA PocTd, B HeM NPHMHUMAIOT yd4acTHe OYeHb MHOTHe NPOUECCH B
opTaHm3Me, BeCh OPTAHU3M.
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Kpome npwBefeHHHX NOAX0A0B, O0BACHAKIUX KOMETIHHe pas-
MepH BHYTPEHHHMMH CHOCOGaMH MOCTPOEHHMs OPraHmaMa, CyIecTBYeT
MHOTO ¥ JAPYrHUX, HanpuMep, o0bacHende aGCONIOTHON BeJIHMIHHE
OpraHM3Ma, MCXOAs M3 NPUHIUNA NOomgolHsA, U3 Ipefelia MeXaHWUde-
CKOHl yCTOMYMBOCTH, W3 TepMOAUHAMHIECKNX 3aKoHOMepPHOCTeM,
M3 DHePTeTHYeCKOH ONTHMAIBHOCTH, U3 NPHUCIOCOOAEHNA K HEKOTO-
poii cpeme u T. n. Takasa MHOKeCTBEHHOCTH 00BACHEHHN HECOMHEHHO
HY)KHa ¥ TOJXBKO oGoramaeT GMONOTHIO; ee MOMKHO CUMTATH HPOSBIE-
HUeM OPHHIMIA JonodAuTe ThrocT Bopa B Guosoruum,

KUHETUKA PEAKIIUA B IEPEMEHHOM OBLEME

Ilpu onwcanmy MexaHWBMOB pOCTA YpPaBHEHNAMH THIA YpaBHeHMH
XAMU9IeCKOH KHHETHKN HAJO0 MMETHh B BUAY, 9TO HOCJIEJHHE WCXOMAT
o0HYHO W3 INPeJUOCHIKN KoHCTanTHOCTH 00bema, BriBemem sgechs
ypaBHeHHe KUHETHRHM A ciaydas nepeMenHoro o0wema. llycrs [X]
Gymer Kommenrpanusa, a X — KOJMIECTBO (IUCHO dIeMeHTOB, 0Gmias
Macca ¥ T. H.) kommonenTa X B o0beme V. B ofGmem cayuae

alX] _ 8LX) | O] &V pup gex [X] = X/V, mo 2LEL —

a ot T Tov & v
— — Ti%—:—- —I-;(—], a nojgydaeM
a[xy __o[x] [X] dv (1)
a = ot V dt
C mpyroit croposw,
d[X] _ d(X/¥) _ 1 dx X dv @)
a =V Ta T vE Tat “
Us (1) u (2)
dX . 0[X]
=V 3

Vpasuenns (1) u (3) ABAA0TCA OGMMUMH YPaBHEHHAMH CKODOCTH
peakuuit B mepeMennoM o6bveMe. Tak xak ypasHenne 1A KOTHYeCTBA
X (3) npome ypasmerus anA Kounentpanuu (1), To GyjaeM B ganbmeii-
HIeM MOIb30BATHCH UM,

HEKOTOPBLIE MOJEJN OCTAHOBKH POCTA

PacecmorpuM Hambosee BaiHEe THIEL MEXaHW3MOB, B KOTODHX He
Gomee 9eM TpPW KOMIIOHEHTH: MCTOUYHHK poCTa (G, MaCCHBHAA KOMIO-
wenra D u peryiaropuoe semecTso A (puc. 51). Humerura peaknuit
OyeTh HOMYMHAACTCA 3aKOHY JeHCTBUA Macce.

O6beM cucreMsl V BO Bcex CJOyd9asgx paccMaTpUBaeM 3aBHCA-
muM Toabko ot G u D, T. e.

V =G + vD (4)

B Momensix 3 m 4 D = 0). Honeunniit o6beM M BHUMCIASTCA I
HawalbHEX yedosmit ¢t =0, G =G,, D =0m 4 = A4,.

207



Basxuoit maTe plipeTanueil BCex

\'4 MOfjeJiell ABNAETCA POCT TKAHM,
Q\R)___ p rorga G — KamMOGuManbHEE KJeT-
e kn u D — maddepenmupoBan-
£ 7 HBEl¢ RIeTKH.
Mongenu.
/) 1. Mogess wepaBsHoTO pmede-

HUfA., INEeMEeHTH TUna G [eNsiTcs
HA 3JeMeHTH G m D, a peMeHTH

v D pacmajaoress €O CKOPOCTBIO
ksD. Mogear omuceiBaercsa ypaB-
é; ; 2 V4 ] HeHUAMHN
P 2 G =0,D =rG—k;D. (5
2) N3 (4) u (5) momyuaem

V =G, + (M — Gy)l1 —exp-
(—kgt)l, M = (Gy + rvGy)/ky.

v 2. Mogenn mpocroit mudde-
P peHIuanUN OTIWYaeTCA OT IIpe-
a A | 7 ABIAymell CHMMeTPHYHO pa3MHO-

£ AcaomuMca G 1 Hepacnajaon M-
ca D. Mopgens onMCHBaeTCH
3) cHcTeMolt
A/ o .
a G =(r— bG, D =D>HG.

YcmoBue ocTaHOBKI pocta —b >r.
Pemaa, monyuaem

V=M-— (M -— Gyexp-
A—(b—1)e), M = vbGy/(b — 7).

B oramane or mogenn 1 sgecs npn
t— oo G = O.

Jlanrass Momenb JXerko 0606-
r ] maercs Ha ciydall n uocaeny-
! ! IMux nogolemmit G;, ¢ yciao-
LoV  musvm b; > r; [Aarnaes, 1978].
{ ( Ky 3. DBaxnancosasn MOJeNb.
! —L— 31ech paccmarpusaercs, KpoMe
i
!
]
]
]
i
L

{

| KOMIIOHeHTH (7, TOJNIbKO Bemle-
a 1 cTBO A, KOTOpPOe BOBHHKAET CO

(

!

1

CKOPOCTBIO @ W TpebyercA pis
5) Al A MyAsTUIIHRAnnA G. A Moker
"""""""" cBoGOHO MABUTLATECA IO BCEMY

o6vemy V. Mopnens onmcHBaeTCH

Puc. 51 YpaBHeHUsAMHA:

O0LACHEHNA B TEKCTe G _ rAG/V - kgG, A —g—
— kA — rAG/V,
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3mech KOHeYHHH pasMep He B3aBHCAT OT HaYalbHHX yCIoBHE

M =ralkg (ky + 7).

MoHO paccMaTpUBaTh NENHA pAJ CHeqUalbHEX BapHAHTOB
aToit Mofenu. Hanpumep, B ciydae a = ky = 0 nmonysaem mebanan-
COBHIi BapMaHT CHCTEMBI, KOTODBHIA 110 KMHETHKe LIOXO0K HA MOJeNb 2.
Ecnm e MoNYCTHTH, YTO CKOPOCTH BXOMKEEHHS WCXOJHOTO BellleCTBa
B CHCTEMY NpOIOPUMOHANBHA MOBEPXHOCTH CHCTEMH, T. €. @ = zV'/s,
TO Hpu FONMYNEHHH KBA3UCTAMUOHADHOCTH A IoNyiaeM ypaBHeHHE
Miorrepa— Bepranandu: G = [rz/(k, -+ r)1G/s — kyG.

4. Mogens Iommleprma oTinmwaercsa OT mpenniayiieil reM, YTo 3/ieCh
A ABIAeTCA KaTalimsaTopOM M HAXOAMTCA B KOHCTAHTHHX MHAKDPO-
o6BbeMax Vg, HAIPAMED BHYTPH KIETKA IIPH POCTe TKAHW; KpoMe TOTO,
HeT 3aBACHMOCTH oT Bxoga. /s cucremMH ypapmeHUWit Momenu

G = (rlv)AG, A = —kA
monywaeM ypapmenue ['oMmepTiia
V = Mexp [—(M/G,) exp (—kt)l, M =G, exp (rd  /kyvg).

5. Mogens pocrta Teamm ¢ ofparmoil cBaAssio. 3mech BemmectBo A
cB0GOHO PacHpOCTpaHAETCA B HEKOTOPOM KOHCTAaHTHOM o0beme Vi,
B KoTopoii pacrer TkaHb ¢ o6bemom V. [Iuddepennmmanus KieToK
(G — D) sasumcur or koHmenTpamun A. Hoaudecrso & peryampyerca

¢ nomMompio A depes oGparHyio ¢BaA3b. Iloxyuaem clenyomue ypasHe-
HUAA:

G =rG — (b/Vy)AG, D = (b/V,))AG — k4D,
A =aG — (b/V,)AG — KA.

CucTeMa MMeeT YCTOMYMBOE INMONOYKEHHE PABHOBECHA ¢ KOO PHAMHATAMH
Ay =rVplb, Gy =1k, Vyulbla — 1), Dy =r%k,V,/bky (a — ).
Honeuntit o6beM TRamm M = Gy -~ vDy.

d1a Mojenb Gnuska mofgenum Baiicca m Hosanmo [Weiss, Kavanau,
1957; Xanaskuu, 1975). Cioga oTHOCATCA W Mexaum3MH JeHCTBHM
keiizonos [Bullough, 1965; Heramucruit, 19801.

IlpuBeneHHEEEe MOAENH SABIAIOTCA HOKOTODPHMH OCHOBHBIMH THHAE-
MH, HA 0ase KOTODPHIX MOMKHO TOCTPOHTH Y:Ke Goliee CAoKnAkle MOIENH.
Onn onmMCHBAIT, KOHETHO, HEOONBUIYI0 TACTh BCEBO3MOIKHBEIX Me-
XaHWBMOB OlipefeleHMA IIpefiela POCTA, HO YiKe 37eCh MOYKHO BHUEETh
nx Oonpllioe pasnoobpasme.

Nlpm OxomvamuM pocTa MYJNBTHINIMKATABHAA J4CTh COXPAHSETCH
(uMeeM meno ¢ MerpocrasmcoM — Mopenu 1, 3, 5) wnm Bea Macca Ha-
xoputca B nuddepennupopanuoM cocroannn (Mogenn 2, 4).

M nnnm 3asucur ot G, (Mogean 1, 2, 4), wnu He BaBuCHT (MOmeIH
3, 5).

Mynsrunnnkamug G pgocrarouno HesasucuMa (mopmenm 1, 2),
WM CAegyer YYATHBATH ee BaBHCUMOCTH OT HEKOTODPOTO BHYTpPEH-
HETo BemecTBa A W IPY ONACAHWM KHHOTHKHE 3TOTO Ipomecca — yCiao-
BUA mepeMeHHOTo o0beMa (Momenm 3—5).
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