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MATEMATHKA

P. LII. OMAHAJI3E

CJIO)KHOCTHBIE CBOMCTBA PEKYPCUBHO MNEPEUMCJIMMbIX
MHOJKECTB U sQ-ITOJTHBIE MHOKECTBA

(Ipeacrasiieno uneHoM-koppecnongentom Axagemun M. T. Kurypanse 3.06.1992)

Fosopar, uto muoxecrso A Q —csomures k Muomecrsy B (4 <, B),
{1, ¢.207], ecan cymecrsyer obmepekypcusHast ¢yukuus (0. p. ¢.) [, ra-
Kast, 4ToO

(Vv € A==W(, =B).

Ecan, xpome Toro, cymecrsyer o.p. ¢. g, takas, uro

(VY)Y €W =y < g(x),
10 MHOKectBo A sQ—cBoaurcs k Muoxkecrsy B (4 <o B). Ecain mno-
xecrBo A sQ — cBOAHTCH K MHOKeCTBY B 1 cymwlecTByer dHKCHPOBamIOE
YHCJIO N, TAKOe, 4TO

(VOIW 9] < n),

TO MHOKeCTBO A bsQ-cromutes K Muokectsy B (A B

B paGore [2] BBenens: nonsmus cyGkpeatHBHOro H 5$hexTHBHO YCKO-
PAEMOTO MHOKECTB H JOKa3aHO, UTO PEKYPCHBHO TepeuyncauMoe  (p.1.)
MHOJKECTBO SsIBJISCTCSA CyOGKPEaTHBHBIM TOTAA M TOJLKO TOLAA, KOTAA OHO
ABnsercs: s(pexTHBHO yckopsiembiM. B paGore [3] mana npocrast U HHTe-
PeCHasi XapakTepHCTHKA S((MEKTHBHO YCKOPSEMbIX MHOMKCCTB B TEPMHHAX
Q-IOJIHOTBI . 1. MHOKECTB.

B naunoii paGote BBOASTCS MOHATHsS 3(P(EKTHBHO CyOKpeaTHBHOTO U
CHIILHO 3((EKTHBHO YCKOPAEMOr0 MHOXKECTB H IOJYUCHBI AHAJOTH BHILlIC-
TPHBEICHHEIX PE3YJIbTATOB B TEPMHHAX SQ-MOMHOTHI p. 1. MHOMKecTs. Ilo-
KasaHo, yTo CymiecTsyer oanopemenno Q- u W-nosmoe p.im. MHOKecTBO,
He sasiomeecs sQ-noansiM. Bee yiorpeGiisieMmbie Ge3 OnpejieseHus Mo-
HATHA H 0003HAYeHHs MOXKHO Halith B Monorpadun X. Poaxepca [1].

Hyers (9;); ¢ w— 5bdexTuHAs HyMepauust Beex 4acTHYHO PEKYpCHB-
HBIX QyHKuui (4.p.d.) W mOCIEIOBATEILHOCTD 9. p. ¢. @i)iéw YROB-
Jaersopsier akcnomam bBioma [4]:

1. ®yukums ¢,(x) onpefenena <==- Gynxkuns @,(x) onpejeaena.

2. Dynkuus

; I, ecomi @, (n)=m.
M (i, n, m) = \l (1) =m,
{ 0 B nporusHoM cayuae,

SIBJISIETCS 0OLIEPEKY P CHBHOI.
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10 P.UL Omutianse

Onpegencune [2]. P.m wmuoxectso A HaswpiBaercs cybKpeaTHs-
HbIM, ecu cymectByer o.p. . [, Taxas, uro ais Kaxaoro momepa i cy-
WECTBYET HATYpaJ/IbHOE UHCIO &; TaKOE. UTO

Win=AU{a;}

€W, nA)y (WuA).

Ecnn, kpome Toro, cyumiectsyer o. p. ¢. g, Takasi, uto

i

T (0
0; €W, U A=a; << g(i),

TO CKaMeM, 4TO p.N. MHOkKectBo A sBasercs 3ddeKTHBHO CyOKpeaTis-
HEIM.

Omnpenenenne [2]. P.m. muoxecrso A wmasuiaercs sppexmusio
YCKOPSIEMBIM, €CH CYyHEecTByeT o.p.d. f, Taxkas, 4TO AJIs BCex HATYpaJib-
uplX uncen i u L, ecmn W,=A u ¢, —o. p. ., 10

L Wi p=A.

2. (@R )X € A= D(x) > q)(x, Dy p(x)).

Ecan, kpome Toro, cymecrsyer o. p. . g, Takas, uto

3. (VIXVH(VO) (0 € Wy n \ A=y < ge(i, 1)),
TO HA30BeM MHOMKECTBO A CHJIBHO 3D DEKTHBHO YCKOPSAEMbIM.

3nech cumsosom dy  0603HAUACTCS BHIPAKEHHE «CYHIECTBYET GECKO-
HEYHO MHOTO X», a ¢ — HyMepauHoHHasi QpyHKIH.

Hmeer mecro caeayiouas

Teopema 1. ITycro A— p.n. muoxcecreo. Toeda caedyiowue yreep-
HOCHUS IKBUBANCHTHOL:

1. A ecro sQ-noanoe mHodxcectso.

11. A ectv sppextusno cybrpearusroe MHOMeCToO0.

111 df o. p. ¢.)(dg o. p. GIVIHVYW N A=D =AW (n=

+

SW,)&(y €W, \A=y<g(x).

1V. A ecto curvio sdpertusHo yckopaemoe mHoNecTso.

Caencrsue. CymecTsyer 3hPeKTHBHO yCKOPSEMOE, HO HE CHALHO
3OGEKTHBHO YCKOPSIEMOE P. . MHOKECTBO.

Creayrouiasi TeopemMa BbIsICHSECT BOIPOC O COOTHOLICHAsIX MEKLY KAac-
camu p. 1. $Q-, Q- u W-noJHBIX MHOMKeCTB.

Teopenma 2. Cywecreyer odnospemento Q- u W-noanoe muoxscectr-
60, He ssas0weecs SQ-noanoLM.

JokasateqbeTBO TeOpeMbl 2 OCHOBLIBAGTCS HA CIEIYIOUIEM YTBEpHIe-
HHH, KOTOPOE NPEJCTABJISET H CAMOCTOSTE/bHBIH HHTEpeC.

P.m. mHOXecTBo A HasbIBaeTCSt HHTAE HE HPOCTHIM [5], ecan aas kazx-
J0ro p. 1. Muoxecrsa B mu3 roro, uro BNA Geckoneuno, caeayer, uto cy-
ectTByer GeckoHeyHoe p. 1. MHOxKecTBo WBN\A.

Teopema 3. IMycre A—npocroe muoscecrso, B — npoussorsroe
mnoscecrso, C— nuede ne npocroe muodcecrso. Toeda

A<BOC=>A<,B.
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CuioncHe CBOIIcTAA PRKYPCHBHO Ieps

JoKazaTenbCTBO 3TOH TEOPEMBl aHAJOTHYHO J0KA3aTEJLCTBY TCODG-
Mel 2 u3 paGotsl asTopa [6].

Muoxecrso A HasbIBaeTCst NOJAYPEKYPCHBHBIM [7], ecam cyliecrsyer
AByXmecTHas o.p. . g, TaKas, uto

(Vo)(Vy)lgx, v)€{x. gi&x, g} N As=C=g(x, y) € A)].

sectHo  [8], uro ecam B —moJaypekypcHBHOE p.II. MHOXECTEO,
), B#Q, A—p.n. muoxectso u A csogurcst no Twiopuury x B, to
A Q— cBoaurcs k B.

Teneps st 3aBepUICHHST JOKA3aTENbCTBA TEOPEMBI 2 HANO0 HCHOAL30-
BaTb XOpoiUo H3BecTHHIH pesyabrar ekkepa (cm. [I, c. 182]) o Tom, utO
JJist BCYIKOTO HEPEKYPCHBHOTO p. . MHOXKeCTBa A CYILIECTBYET p. . MHOXe-
0 . HMEIOHee PeTPACcCHPYeMoe AOMOJIHEHHE.

3ameuanune. Teopema 1 u3 pa6orel aBTopa [9] He mMeer MecTa st
MPOH3BONLHEIX P. 1. MHOXKecrB. Oua ocraercst crpaBejuBoii, eciu B Heil
MHOXecTBO B nacsaencrsentoe.

P.n. T-crenenb HasbiBaeTCsi KOHTHIYaJbHOH, eciim B Heil Bce p.IL.
muoxecrsa W-9KBHBAJICHTHH.

Hmeer mecro caeayomas

Teopema 4. P.n. T-cTenews a s8As€TCS KOHTUSYAAbHOL TO20A U
TOA6K0 T020a, Ko20@ Bce p.N. NOAYPEKYPCUBHble MHONCECTEA, NPUHACAC-
Hawue a, A8AsI0TCs SQ-SK@Z!B(LZGHTN,D[M[(.

Caenyiouas treopeMa siBasiercst Gosee oflueil, uem TeopeMa 2 H3 pa-
ooror {10].

Teopema 5. Ilycte A p.n. HepexypcusHoe MHONCECTBO, [A yexops-
emo nau A He sensetca Huede we npocrem] u A obaadaer ceotictéom

(VA)VA) Aoy Ay —p. 1. & A=A, YA & A,NA,=
= = Ay <pa A & A; <puA).

Torga B bd-cremenn MHOXKecTBa A COAEPIKHTCH GECKOHCUHOE UHCIO
nonapHo SQ-HeCpaBHUMBIX P. IT. MHOKECTSB.

Muoxecrso A W csoantes x muoxecrsy B(A<yB), (em. [I, c. 207j),
ecan (H2)|Cy=¢f u (@Af o. p. G)VH)[D,y COMSPKHT Bee uncia, NpHHAL-
JICKHOCTD MK HENPHHANEKHOCTh KOTOPHX MHOMKECTBY B HCmoab3yercs
npu Bbluucnennn ¢8(x)]].

Ecam, poronnntensuo, |Dyyl < n Ana kamioro XEo H I HEKOTOPO-
0 (MKCHpOBanHOro uHeaa 1, 10 A py B.

T. H. KoGses {l1] nokasan, uro BCSIKas HEpeKypeuBHas p.um bW-
CTCNCHb COACPAKHT GECKOHEUHOE UHCJO —IONAPHO  /M-HECPABHHMBIX . .
m-crenenefi. A. Jlaxnan [12] nokasan, uro dbW-nommbic p.1. MHOKECTBA
ABAsIOTCA Dit-noanviMu (naxe bd-nonnvimu) .

Mwmeer Mecto cienyiomas

Teopema 6. Beakas Hepexypcushas p.n. bW-crenens codepacur
Geckoteunoe wucao nonapto bsQ-necpastumorx p. n. bsQ-crenenerl.
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U3 570i1 TCOPEMBI M U3 TEOPEMLI 5 PaGOTLI [13] noayuaercs
Teopema 7. Cpemu Bcex HeycKOpsieMbIx bsQ-creneneii, coxepika-
mMxes B p. I noaHoit bW-cremenns, Her MakcHMasabHOI bsQ-creneri.
TOuniCCKNiT TOCY1aPCTBEIHbII yiHBepCHTET
iv. M. AL JIxaBaxumsuan
HMuCTHTyT NpHKAAAHON MaTeMaTHKH
um. U. H. Bekya

(Mocrynuao  5.6.1992)

330235603

6. M3S65dI

GISTHLOTVLIR BORIMBLIR L0FHSZLINS LOGOIWINBN R sQ-L6HOX0
LO8GOO3LIIdN
bgbopdy

6:36m330  Ygdo@sboos 980IGNOow begdybgegonmo ©s  drogbop
080J60bsw ohJobgdoro Lodhegmggdol (3600930 @2 Jo393mos Bomo oboboo.
09 $Q bénro Lodbsgrrolb ¢ghdobydo. bohg969300, bmB  sblgdmdl gbo-
b Q- ©s We-bbumeo 694090bonmep gopsmgropo (6. 3.) Lodbogemy,
Gmdgrog ob obol SQ- Léyyero. ©33B30390 o, bmd 43 b. 3. shoby-
$nbbone bW-bsbolbBo ohlgdmdl Fysor-Fygomep obobopeb b, 3. bsQ-bo-
bobbos wbobbmere Lodbogerg.

MATHEMATICS

R. OMANADZE

COMPLEXITY PROPERTIES OF RECURSIVELY ENUMERABLE
SETS AND sQ-COMPLETE SETS

Summary

The notions of the effectively subcreative and strongly eifectively spa-
edable sets are introduced and their characteristic in terms of sQ-complete
sets is given. It is proved that there is a simultaneously, Q- and W-comple-
ter. e. set which is not sQ-complete. It is shown that every r. e. nonrecur-
sive bW-degree contains infinite anti-chains of r. e. bsQ-degrees.
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ON THE DUAL HOMOTOPY FUNCTORS

(Presented by G. Chogoshvili, Member of the Academy 15.11.1991)

In this paper we establish some complementary properties of functors
which were studied in [1]. In Chogoshivili’s papers [2-—5] for any cohomo-
logy theory H={"} given on some category K ol pairs of topological spa-
ces the sequence [1={I1"}, n=0, I, 2, .., of contravariant functors 1" is
constructed from K into the category of abelian groups with the coboundary
operator 8% which is commutative to the induced homomorphisms [
¢ € K. These functors have the properties of semi-exactness and homotopy
and are connected with /A by natural transforms d: H*~I1* which are the
natural equivalences on a certain subcategory K, of K. The constructions
are reduced to the problem of exfension of the functor given on an auxiliary
subcategory K, to the whole category K. The problem is solved by means of
the theory of inverse systems of groups with a set of homomorphisms of Hure-
wicz, Dugundji and Dowker [6]. Functors IT* are dual to the homotopy func-
tors associated, in the sense of Bauer [7], with the given homological structure
and constructed in [8, 9] by means of the theory of direct systems of groups
with a set of homomorphisms [61. Finally, it should be noted that functors I1*
have a number of basic properties of the Borsuk cohomology, but to some
extent differ from them. In [1] we investigated the functors [1" when (here
and in what follows) K is a category of pairs of topological pointed spaces
and continuous maps and f is the singular integral theory of cohomologies.
In the definition of functors IT* we need auxiliary subcategories K,. Thus,
in the present paper we consider the problem of choosing these subcatego-
ries. For this purpose we give here the definition of functors IT". As usual,
we shall not indicate the basic points.

Let E™ be the unit m-cell of m-dimensicnal euclidean space R™. By
E® we denote some fixed basic point. Let K be the complete subcategory of
K whose all objects are the finite CW-compleces X for which X9=E° and
X" is the adjunction space obtained by adjoining a finite number of E* to
Xpr £ >0. By K we denote the complete subcategory of K whose all
objects are the pairs (X, X’) for which X and X’ are the objects of K. Let
n>3 be the positive integer and K, be an arbitrary (containing all possible
objects of 'K) small complete subcategory of the category K whose all obj-
ects are the pairs (X, X’) for which X and X’ are linearly- and simply-
connected spaces, =y(X, X’)=1, the homology modules H,(X) and H,(X’) are
of finite type, H'(X, X')=0, i < n, and H(X)=H{(X")=0, 0< i< n—I.
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For n=3 let K,be an arbitrary (containing all possible objects of K9] <natt
complete subcategory of K whose all objects are linearly- and simply-con-
nected spaces X for which /,(X) is a module of finite type, and H*X)=0
(Ch D
Let (R, R’) be an object of K. Consider the set (R, R’; n) of all

pairs a=(X, X'; f), where (X, X') is an object of K, and

F:(X, X)>(R, R)
is a continuous map of K. Let o(R, R’ n) be ordered as follows: - < f,
where B=(Y, Y’; g), if there is a map

Qup 1 (X, X')—~ (¥, V")

of K, such that gpa.g=/. Assume to every = €o(R, R’; n) there corres-

ponds the n-dimensional cohomology group #Ho=H"(X, X') and to every

ordered pair o << f there corresponds the set of homomorphisms {Pas}, where
o BRY, Y= HYX, X*)

are the induced homomrrhisms in the /7 theory. The obtained system of
groups and homomorphisms is an inverse spectrum in the sense of [6]. We
denote by IT"(R, R‘) an inverse limit group of that inverse spectrum, by
1"(R) the group I%(R, =), where = is a basic point, and by P, the s-coor-
dinate of the element p € [T(R, R’'). Note that for n=3 we have determined
absolute groups only.

Let now K,” be a subcategory of K,’, where K,’ and K,” are two
auxiliary subcategories, and let ‘IR, Ry and "IT%(R, R') be the groups
introduced for an arbitrary pair (R, R') of K by means of subcategories
K,' and K", respectively. Further, let

AR, R")-"TI(R, R’)

be the homomorphism of groups defined by

1% (P)lo=pas
where
2€"0(R, R'; n) < ‘o(R, R’; n), pe'TIYR, R').

We have the following

Lemma. X is 4 natural isomorphism.

This lemma shows that when we choose the subcategory K, we can
restrict ourselves to the finite polyhedral pairs only. On the other hand. it
follows from the above lemma that in constructing and in proving we can
regard, for convenience, an arbitrary admissible pair as an object of K,.

In the assertions below we give some of our results on the properties
of functors IT™ (cf. [1]).

L. The triviality property (in the sense of [10}): If a space R consists
only of a point r, then [1"(R, r)=0 for every n>> 2.

2. The fibering property (in the sense of [10)): Let p:E-sP be the
fibering in the sense of Serre, b B the basic point of the space B and
¢€ F=p~!(b) the basic point of the pair (E, F). Then for every n> 2 the
homomorphism



On the duval homotopy functors

p™ i II'(B, b)=IT"(E, F)
is an isomorphism.
If we consider the semi-exact sequence of the pair (E, F) in the IT
theory (see [3]), we can write it for the Serre fibering by means of the ab-
solute groups

S ph i
<o >[I Y(F) > TT"(B) — [T"(E) > TT"(F)—>- - -,

where i: F—FE is the embedding of the fibre into the space of fibering and

5= pH-1y
3. If @R is the space of loops of R, then for every n > 3 there is a
natural isomorphism

I17%(R) = T1*YQR).
4. Let K(Z, m) be an arbitrary Eilenberg-McLane space of the type

(Z, m), where Z is the groups of integers. Then for every n > 2 and
m=1, 2, .., we have

0, for' =% m;
K (Z, m)) = |
Eiesmi) | Z, for n=m.

5. Let R; and R, be arbitrary spaces of K. Then for every n>2 we
have an isomorphism

MR, % Ry) = [I"(Ry) @ M"(R,):

A. Razmadze Mathematical Institute
Georgian Academy of Sciences

(Received on 27.11.1991)
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C. M. XA)KOMIS
O NYAJIbHBIX TOMOTOITMYECKHUX ®YHKTOPAX

PeswoMme

Jas ayanbublx roMotonnueckux (yukropos Yorowsuan IT* gomnoa-
HHTEJBHO K pPaHee NMOJYYEHHbIM pPe3yJbTaTaM elle YCTAHOB/IEHb aHaJOorH
BAKHEHIINX CBOICTB FOMOTONHYECKHX (BYHKTOPOB Fop-
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In pa;ers {1, 2] we investigated Chogoshvili’s cohomotopy functors
II"(—, —; G; ) (see [3—6]) from the category of pairs of topological po-
inted spaces into the category of abelian groups. The aim of the present
paper is lo establish the connection between the ranks and the torsions of
groups ‘which correspond to the functors IT" and to the classical homotopies
=, In [1, 2] we considered the case when H, here and throughout this
paper, is the singular theory of cohomologies with integer coefficients
(G=2).

To determine the functors T1" we need some auxiliary subcategories.
Denote them by L,. We shall consider here only absolute groups of simply
connected spaces. Therefore (see [1,2]), the arbitra connected and simply
connected spaces X for which the groups of homologies Hy(X) are finitely
generated (for all iy and H'(X)=0 for 0 << i << n, are assumed to be the
objects of L,, n>>2. Moreover, the basic point will be neglected here. We
shall use the fact that for X € L, the analogues of Hurewicz homomorphisms
in the II theory

d;  H(X)-TF(X)
are the isomorphisms for 2 << i << n (see [1, 4, 5]). For the remaining defi-
nitions and notation refer to [1—6].
By K}, we denote the space of homotopy type topological product of ¢#)
multiples of some Eilenberg—MacLane space of homotopy type (Z, m). From
[2] we have the following

Proposition 1. For i > 2, m=1, 2, ..., we have
0, for m =1,
I (k) = é@[@ -, for m = i.
U mltiples

Let B, €L, n>4. Take a system of ge
and consider the corresponding map

f1B,—~K;
where s is a number of generators. Moreover, let
Kli~EK—~IC;,

be the fibering of the space of paths. Consider the main fibering (see )

ators in the group 7" (B,)

Rk oo}
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where the number ¢, the map [’ and the fibering p,., are defined in the
same way as s, [ and p,, respectively.

The following lemma holds.

Lemma. For n> 4 we have

1) .Eqeq €L gsy and TIFYE, )& HY-YE ;) iare free gronps;

2 (E poq)=H™(E 1) ==0;

3) pni H*Y(B,)—»H"*XE, ) is an isomorphism;

4) p, 1B ITHHE, ) are isomorphisms for k>0;

5) t < s and if HYB,) is a free group, then t=0 and E,_; € L 4.

Let p: E—B be the fibering in the sense of Serre with a fibre F. In
[1, 2] we obtained the semi-exact sequence

N/
18 S.Khazhomia \/%/
JaTTIod=0
LNL=NMUIY33
which is induced by the map f, and the diagram
i
K'n’-—2"En+l
‘ ipn—lq
i F
Kns—r"lEﬂ—l - K, 1y

P i B
e 1Y B)— = [T Y E) ——T1"Y(F) — = [1"(B)—>- - - . (2)
Consider the diagram
* <
071 (Epp_y)——> H* (K2 )——H"(B,)=0
| | |
i dp—y i dp-y e dn
011" (Epp_y)— >TI" (K ) ——T1%(Bg)—0, 3)
where the upper line is a part of cohomological exact Serre sequence for
the fibering p,.
Proposition 2. Diagram (3) is commutative and its lower ling
isalso an exact sequence.
From Proposition 2 and the above Lemma we have
Proposition 3. Semi-exact sequence (2) for p, splits 10 shor
exact sequences
fEe #
0—TI"YE ) —=IT""YK ) ——I1%B,)—0,
pit
O—>IT"+* (B )—=T1"+*(E,_) =0, k> 0.
Let now X be an arbitrary space from the category L;. Acting in the
same way as in constructing diagram (1) and using the above Lemma we

can construct the sequence of fiberings

Kss s K3 Kis
X=X; «——Xje—Xje—Xj=—X 4 -
s, 1,
Kﬂ”—l Kn”—2
—Xpe——X e ——X e



On one connection between homotopy and cohomotopy functors

Here instead of maps we give the fibers of corresponding fiberings. No{e
that this sequence represents some Mcore—Posinikov decemposition of the
embedding map x—X, where x € X (see [7]). Applying our results and stan-
dard technique to that sequence of fiberings we get short exact sequences

B
0oT1m-2 (Kt ) LI (K0 ) TT7(X) 0, n> 4.
n—2o n—1

On the other hand, analogisally we can write long exact sequence for
the homotopy functors

N 1y
= Ty (X) =Ty (K g) = Fpap (KL g) o7y (X)—
9,
oo ooy (X) >y (K §5)—— 7y (Ks)—-7, (X)—=-0.

Moreover, we can show that homomorphisms 0, and 3;,, i > 3, in these se-
quences can be considered as dual to each other homomorphisms of finitely
generated free abelian groups. Then it follows from the preceding arguments
that the theorem below holds.

Theorem. If the linearly and simply connected space X, whose
groups of homologies H(X) are finitely generated (for all i), is acyclic in
the H* theory up to dimension 4 inclusively, then Jor n> 2 the ranks of
homotopy group =,(X) and cohomotopy group TI"(X) coincide, while the tor-
sions of groups =,(X) and II"+Y(X) are isomorphic:

o(ra(X))=01"(X)), Tor (=y(X))=Tor ([I"*1(X)).

A. Razmadze Mathematical Institute
Georgian Academy of Sciences

(Received 25.12.1992)
35010356035
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MATEMATHUKA
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OB OJHOH CBSI3HU MEX]1Y TOMOTOIMMYECKHUMH U
KOTOMOTOMUYECKMMH ®YHKTOPAMM

Peswowme

st koromoronnyeckux ¢dyuxropos Yorowsian [I* OpH HEKOTOP bl X
OTPANHUCHHAX 10KA3AHO, YTO AJs npoctpancrsa X pPaHrH  romMoromuye-
CKOH rpymmel =, (X) U KOrOMOTOMHUCCKO rpynner [1'(X) cosnapaor, a Kpyde-
st opynin =,(X) u (X)) us0 Mopdiini-
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P. B. IYIYYABA, T U. JAUABHIBE, A. U. CATUHAUIBWJ/IN

CHHTYJISIPHBIE UHTETPAJIbHBIE OTNEPATOPBI
C KOMIUJIEKCHBIM COIPSDKEHUEM HA KYCOYHO-TJIAIKMX
JIMHUAX

(Hpeacrasaeno axajemnxom B. B, Xsesennzze 14.11.1991)

Myers T — 3amkuyras KYCOUHO-T/IaJIKasl JIMHHSI HA KOMILIEKCHOMN ILIOC-

kocth C, Cj—Yy3snaosble Toukn mHa I', j=1, n, ¥ —BeJHUHIA BHYTPEKHErO yr-
J1a B TOUKE C€; MEXKAY AYTaMH ¢ OGUIHM KOHIOM € caeroBatesnbho, 0<{y,<2w.
Ecnu npu KaKOM-HUOY b | vy =0 nm Y= 2%, T0 Touka Cj HasBIBaeTCsl TOY-
Koii Bosspara qumnn I'. B janbheiiienm Oylem cuntath, uto B TOuKax EO3Bpa-
Ta Ayru KoHTypa I HMRIOT Kacauue BTOpOTO THopsijka.

Iycrn

n
O =11 |t—c)%,
j=1

e —l<o;<p—1, j=1, n, =1
RLZ (T, ¢)— pekrophoe TPOCTPANCTBO  Hajy novieM  JefiCTBUTEMbHBIX HHce
BeKTOp-GyHKIIit ¢ = (g, ... , 9,,) C HOPMOK

m \1/p
ol = (5" | sl @reia ) :

k=1T

PC™(T, ¢y ... s ¢
PBIBHBIX Ha I‘\{c/- =1, n}, ¢ paspeiBami NepBoro pojia B yspax ¢j.
B npocrpancrse RL7(T, ) paccmorpum oneparop

A=l +aV +6,8 +b,VSy +dy VS,V dy SV, (1)

rie S — onepartop CHHTYJIADHOTO HHTErPHPOBAHHS:

) — MHOKecTBO MATPHI-GYyHK it nopaaka  m, Henpe-

Sep® = — [ 20 4

m ) t—t
£

V — oneparop kommiekcroro conpsizkenus, (Vo) (1) = « (7).
Qs by, dy € PC™ (T, ¢y, ..., i) =0, 1.
Oneparopy (1) conocraBim MaTpHLy-GYHKLUHIO  Tpex nepemMennmbx
LeT, X, E€R, CJIeNYIOUEero BHA:
(A XY AL 8 )
Ao (b—2, 8 A% @ A, £)

Aults 2§ =

rie
ALt X 8 =a,() +Or () —cp (t)sgnd, k=0, 1, UPH L5 Cys ...y Cps
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{]
= nrnass
Al (e X, &) =

(e, —0)—dyer—0)g;(%)
shr(ig;+1)
1 +a;

npu ; O<y;<<2m; Al(c; X, &)=
(ak (¢ 4+ 0) + (— 1)* (b (c; + 0)— d,, (¢; + 0)) sgn &

/ . b(C;+ O)—dly (¢,
[ e O a0t et 3y _%__Ifi)oﬁw)
a(¢i—0)—(by(c;—0)—dy(c;—0))cthr(ip +1)

=

» &()=exp(r—7y) (if;+2), k=0, I,

X
\2e; (b (5 — 0) — dy (¢;— 0)) x,,, (%) e~/

28/ (by (cj 4 0) — dy (¢; + 0)) Xvaj(l)e‘s/:}” )
X

@ (e;—0) — (= 1)* (6, (¢; — 0) — dy (¢;— 0)) sgn X
g = (— 1W/2%, k=0, 1, mpu y; =0, 2%, AER, A540;
A (e 0, 8) =
— (et 0)—(—1)(ba(c;+0)—d (¢, 4-0)) 2(bp(c ;4 0)—dy(c;+0)) )
( 0 ay(c;—=0)+(— 1) (by(c;—0)—dy(c;—0))
o Lethw(ip,—%) .
2
(aA(E/+0)+(~1)"(bA(Cj +0)—d{c;+0)) 0 ) s
—2(0(c; —0)—dy(c;—0)) ay(c;—0)—(— 1)"(by(c;—0)—dy(c;—0))
w Ltothn(ig,—3)
. 2
mpi y;=0, 2m; A=0.
Teopema 1. Las Hereposocru oneparopa A & npocrpaxcree
RLI(T, ¢) neo6xodumo u docrarouro, 4roGeL

infldetA (4, &, £)|>0, t€T, A, E€R. 2
Ecau sotnoaneno ycaosue (2), o

el

..... Cnl

1
IndA=— o [argdetAZ'(t, — 1, §)Aq(t, 1, E)), erNele;

n
1 2
=) o targdetdu(cs b Dl g pe o)+ e detda (e 0, Dlser) (3)
i=0

B xauecrse NpHIOKEHHS TeOpeMB | paccMoTpuM 3aja4y JHHEHHOrO
conpsikennsa (3agauy Mapkyuresuua) :

DHO=at)~ (1) +bO)P(D)+/(?), 4

e @, b2C(0), [E€RL,T, 3); pewenne D(z), zeC\TI, muercsi B kaacce ana-

JHTHYCCKUX  (DyHKUUE, NPRACTABHMBIX  HHTerpagoM Tuna KowH ¢ IVIOTHOCTSIME
u3 aipocrpancrsa RL (T, <).
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3 0
1101945

I'pannunas 3ajaua (4) SKBHBAJCHTHA ypaBHEHHIO
Bo=a,p +a16+/)osr¢+b1§a:fs )
e ¢—uckomasn Pynkuus us RLyT, <),
1 1 1 1
a= 5 (1+4a), a,= o b, l)o+_2> (1—a), bj=— o) b.

Ipumensis Teopemy st onepatopa (5), noayuaem:
Teopema 2. Jas nereposoctu eparuunor; 3adaui (4) neobxo00umo
u 0OCTATOUHO, UTOGbL BLINOAHIAAUCH CACOYIOUUE YCAOBUA:

1) a(t)0, €T
9) lalepize| bicy S8

sinnp;

3) la(e)|>16(c)] apu 7,=0 wau y;=2x.

npu 0y, < 2r;

Ecau ycarosus Teopemor svinoatens,, undexc sadauy (4) (oneparopa
(5) BbluHCAsercs no GopmyJe

n
IndB=2inda+- L 655
j=1

20e 8,=0, ecau |a(c;)|>|b(cy) _‘ﬂ‘_g&‘
inrf;

8,=1, ecau a(ey)|< { bc))

sin(r—y, ‘ .

sinzd; |

u 0<<y,<2m.

Jdas rnapkux KpuBbHIX (T. e. 75 =m, i=1,n) rteopema 2 npuBeicHa
B MoHorpaduax [1, 2]. B cayuyae KycouHo-ryiagkux KPUBHIX 0€3 TOuYeKk BO3-
Bpara (v, =0, 2x) Teopemur 1, 2 npunaiexar JIBYyM COaBTOPAaM HAacToO-
Auei samerkn [3, 4]. Ormernm rakxke paGory [5], B KOTOpOIT HCcC/egOBaAIK
CHHTY/IAPHBIE HHTCrpaJIbHbie YpaBHEHHS (63 KOMIJIEKCHOTO COMPSIZKeHIs)
fla KyCOYHO-IVIaAKHX KPHBBIX C TOUKAMH BO3BPATa.

Axanemusi Hayk Ipysun
TOHHCCKUit MaTeMaTHICCKH HHCTHTYT
M. A. M. Pasmanse

(Moctynuao 20.11.1991)
85070356035
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MATHEMATICS

R. DUDUCHAVA, T. LATSABIDZE, A. SAGINASHVILI

SINGULAR INTEGRAL OPERATORS WITH COMPLEX
CONJUGATION ON PIECEWISE SMOOTH LINES

Summary

The index formula and the Noetherity criterion are obtained for the
singular integral operators with complex conjugation on piecewise smooth
lines with cusps.
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30LOTNL 8INBI GLL3GIZNL MIMGNNL GO dGHNBIGNDANL
256%(MBORIBNL BILOLID

(ebBosmgobs sgomgdook Fogtmgobgbdmbegbads o. Bubnrsdyd 10.4.1992)

Fbg030 gmédol oo Lobbgmo Logéhdob 3%bsbol 3By gob@obnorbn.
0@y how ©hgg900 3sbsgmoly 9333900 Lbgryerols bozbnro Fobsbfmbmdol
wobobobosomgdemap smoendaros dsbBo oblgbaemo bobob glademm goghigy-
930 gbodgbondol hodmysrodgde. ©mydmy obbgdemo sbgoo ghodgbondgdn
dobooopop Lsdo Lobobss: 969633¢04nw0, dormbo s EIreGIsGrgeme [1].
obobo Lbgowobbgs obml hadoyorodadmer 0fbs Ingol Fhgogo gerobognbo do-
bogrobomgob. 3 ybhodgbondndh ool 496ommgdsb 08bobrbgdl bbgmemBo d%bs-
©ob srdybbodono ge3thamadel aBmGlagnneo gbadyhonda, bnlgmog
1959 ol %aamuo@oagag@ 03bs 3. gmbogol - 3. 3o6sborygob dogh [2].
dobo sblio 03580 3amdobgmdl, bhmd >blgdmemo dbobols Gngboo Bobn demgrem-
900L 3obrrmdermdodo, 3obenmobegds domby obgcro (spmdnbo LodbEyol)
@960b Loboor FgLibgdememo 380 4938060l sblgdemdo. 3137 3936060, hmd
9Y Bmpgero shlgdomom 2306bbg0393m 05 . 33yl gmbdsermbo 03033
3o moliogob, 603y 50606 mo 306> 3mmabgognb bbb wagos [3].
by 6m3, Jobggrm Bgdobggasdo FotdmBmdogro  dbemols Bememmndoly 6330b g3l
Yol éggopo doboemo obs 330330 (5¢m3nbo Logahogemys), 3gmbgBo go ogo-
30 93260 9ozl drmobogmé BramdsbgmdsBo 3yma3 Bobogrol. (3bsos #3 Bq8-
obggzoms edobobosmydyemo 3o0Bbosrnbe Inwdogydor aoblbgoggdmeo oi-
Bo2o. J303m0r Bom39dvyemos 93 UJg30b aobbmaegds Fhmogo @mbacl, bmbIs-
b0 Fyz9¢0L E’mgob%’m(ﬁmbo@n 3%obob 39333900 Job3mborymo Eodoh b
Fhgoger phggen obogrobomgol [4].

30§35, 3oblobogrogo gobogmbo S oty FobB8maragbl 6adrgoemn L myéhdol
Labbgeo Ly =[—a; a] 30653900l 3obf3é03 goJbomo z=x+ iy 433rgJbaébo
03oEob 20b0Bbn sbofhgogen mhggem Lodbygb. bgbgmob 630bgd3%y o
bbb mmdsBo dmpgdrmos 2oty dogmgdo, bmdmgday nbbnbgrymangb L-ob
Fab@owgol dboerme bob3ocmnt (QY gbdoly 3obFabog)  asesgnmgdeb.
235096, bgdo dodzs L-%3 y3grrash @mgros.

3037 obbldmm, bmd b3bgols dmremgdob 3oeBmgdTo, 396dmp, a—eK
KX <a 50bsBe 3bohel dmdoboodoby 62304780 300%boeqB056 G, domom, bogoogg
g, 306Lobomogo 3obsgmols ogmbommo Lodg 30300 (6, =E/2r~0,1E), s3sb0s6,
603 30035005, s0BOBEMr bnbsTo dbedol 62306980 300%0)3056 o060 T6 o
dormgdab ge3cmgbom, oy dboknb 6230693l Beabrol dobdogmo 8, 3ndagby dg¢ne,
35306 6030k gd0l, 9600960 39050l spaoro ok 038925, 08%0g00, LbgmeBo
8bobob gogbgmads 35806 dmbogds, on 8obo 30bbbs (39bh¢0gsemnbo 390000
20m)d0) 2boBbyyem Fa6@oBo 8, gooBoane Loogl 3o0003p@9dY. 280@mI
ool Fobobforbmdol 3ok mds sbgemo 03bgde:




NZ,

2 © Eednbrzobody
SEGL
o, JJ’JiJJﬂJJ
20! = 5, (1)
ly=0 é
X=a-—¢

53 HOCmdsTo v3Emdos Oogobi a (bogeb L; FobBmoggbl 8%obl ©o
sty bgbgeob), obgga e 30683@&0(3, obobo wbos 3963Usbmgbmo 293060l oo-
3o¢)gd0mo 30bmdgd0sh, 608rgdbgo; d393m0 33236980 modobogo.

00008bmo L, == [—g; a\[—a+¢ea—e], L= Ly\\L,. 35306 o8e(30-
bob Lobsbmgéom 3obmdgdo slgon ogbgds [5]

Y5=N=(x) L%, Yi=of Ly%, X;=0 L,-%y, (2)

oo Yo Xu 430l dodg0ly H9bbmébol dm33m535@350:, boogme N = (%) gobbobeg-
ol obagy (36mdoemo 3gercogols geabiols Q63309d00, oF 33@30335% (306Lobogmog
Lodgedomm BgdmbggpBo N+ ®)=N"(¥)=N(x), o =07 = G.). 3obps 9dobs
Qebbamndsdor Y{™) = N, X(@) = N,, X(®) =0,

28m30B0b 53mboblbyemog 38m30yg6mor [5] Lgagosdo 8mygsboro hggopn
9)9963930L  ggerob 30339 dbaybo Fob3meaqbydo 8obbshomog  obhgBo  méo
obogobeybo ¢(2) o P() 3m6J 3090l bsBroergdoo. 496do, anmomgbg@o
Lgogoob (1.16) Gmbdmerob moﬁobao@

gl ] o Fy (0)V ¥—a%dx » zlna? 3
P (z)—exp[ PRV ‘j' s = :' (3)
l)Q(p\)O
Fo(x)=In {fj_ll ) (N () +20) (N(x)+-2p+7) ]:
! o A2 N+ y+4)—(N () + 20) (N (x)+ 25+ 7)
=F(x, N(x), ), (4)

V=) (4 2)aiby/ a3+ 04 ) (1—B,)] [pad +(-p) (14b)], ()
aG=(A+p) [2u(V,+ No)+ NNy +-42l /AN, 4N )—N, N, +4p04)l,  (6)
by=(h + 20) (Ny—=N0)/[UN, +N,)—N N - dp (A4 ). (7)
306bmob, ]/z—“‘—T&opodo@ob Jogd 0gmeolbdgds ol B, &m@@obmgobao
limz' V22— =1,

200
30bs sdobs 6-0l (1.5) @ (1.11) B rgdol domoo 33936920
1n @2()—Ing™(x) =24 arctg o'(3)=2iw( ) L-b, ®)

Logoagy ;=x+u(x), borerm v'(})=v’(x)/(!+u’(x)), boo u(x) Loboghol Foéoyo-
@900l Ebygopo ImbobobEomnbo 3000009000, V9360Bbmo, bmd  (8)
Ao mdol dobgagbs 6offomo ¢(36mdo A6 0se.

3030 obbdmo obems, bmd Bbokols 6030bgdol  [—h, b] 086y (b<a) Im3dg-
©9096 »9bodhog 3obsformgdunemo Ny 37008030 063 96bogmdols 3jmby berdrdogme-
60 dogdo, bbb mdedo 4o Lobgbgo dogrors 9b0335bng 6o gowwe: YO )=
=N, X{®)=pN,, X(®)=0.

3030035moLFnbmor (3)-0l 30623965 6oForBo (2) 3obrmdgdo, 3930303000
53 @mbjool Lobsbmgbe 3603369 mmds Li-%g o omgdnymo Fwgae Izoe-
6o (8)-ol 3oér3bgbo 6oFoeBo. boorsbagom 30dmmzegdol 393093 303000900



3sbogrob Byogyg Bbbgdggol mgmboob ghoo ghodghondob aEbmzwy

Fil—x/V @®—x*42xarcsin (a—e/a) [ = V @>— 4= 1T(a; x; —a-+e)] +

©
+F,[—2x,arcsin (b/a)/m V@ — 22+ xT(a; x; b)l+ ¥, Inai/ sz—w(i),
boos Fy=F,/(x: 65 %), Fo=F(%; No; ¥) dg0do5gd00, kormm
N % B=lnfla— kIl @R @
a4 kxl/| x4 k| [V (@~F) (@—2) +a—kxi}. (10)

obero Bgdmgoygebmm Fgdpgae d0dmamgbe, gogrobbdmm, bmd dbobol de-
mgdby spgowo o3l dobo dmobhedoby badobgdol ammg Igghmgdeb, o6 bog
030395 303nobbdme, bmd dbobob goblbol gmmby bmeol Gmeros. 35306 (be-
oo W(X*)=0, bmge Xx=a. o o3 30bmdsb (9) HmrmdiTo gogomgorobfo-
6930, Boboogo asdmmzegdob Fg3pga Jogorgdom

e/a=1—cos{[2F, arcsin (b/c)—m= In ag]/2F ;. (11

3gméby o300y drmgdolb Jobspgder aedmgoygbmoer (1) dobmds. o3 ob-

boo Imgobobmor (9) Gmermdolb 0bEgabgds we oy gedmbobmegdeBo go-

30mgoobffobmer (1), gobs 930l gogmobbdmm, bmd v (x*)=v’(x) (éog
LogBabroboe Bopagmo Lobrlgoo Lbymrpgds). 85806 dogorgde

V 2ae—e*{F,[1—2n~1 arcsin (1 —e/a)]+ 2F,/x arcsin (b/a)—In a2} -+
+ Fin 'l (a; a—e;—a+-2)+ Fontl(a; a—-e; b)=—0,. (12)

(11) o (12) Hoemdgdopsb nbos 3mndgdbml a ©s & Lopowpggdo. goé-
do, o0boBby o LobEydoesb Fgodmgds sabgogy dermol 0d ybhogogmeo 360T3-
byrrmdol oggbs bmdrmob aowedg@ydel dmbrggh dbebol gogbgrods Lby-
oo o Ygdaanbyro daboemol bggge.

308 obbIoo sbers, bmd 8babol Lodg@bool FabEomBo, Bob dm3obeode-
69 Bo30bgdby dmpgdnros Lowowon Po-b &oo ©s bofebospdpgame dodobk-
oo Ygynbbawo doergdo. MbebbnemdsBo 3mIdgrgdl odsdrrmdol ogo3)
9bmggebmasbo 3gmo, b Fobs dogerromBo. gl Bgdmbaggs Boopgds Fobobogeb
Looobopm brgobby aowsbgmom, HIM(20N(x))=Py, bogs b0 ©o N(x)—oo.
35906 (11) o (12)-06 1im(26F,)=(A+ 2p)Py/2u(A+p), doge b>0 ©o N(x)—
— gnddnmob geommolfobgdom, Jomomgdrmo  gsdmaratmgdol Bodebgdol Igd-
e dopogder

e/a=1— cos {{(A+ 2p)P,/20(x+ pa—= In a;]/2F,}, (13)
V Zae—e¥{F,| 1—2r 1 arcsin (1— e/a)]+ (- 20) P,/ 2p(A+p)ma—In a2} +
+F 7 (a; a—e; —a+e)=—5,. (14)

03 mbo Aormdowsb gob3bobrgbogm @ ©s & 3obe89@bhadl. s30b 93y
(3) o [S] LEs@oob (1.11) @Emermdgdon gobzbobmahoge @ (2) ©s ¥ (2) 3m-
336G00egdl. o3 56i(30980m 4o 03ogg [S] Logoob (13)——(16) gmddnrydon
Ybodmydgmos ogowanbme by grgdgbEgdol 39eob 6330Ldogbo ymd-
3mbgb@o S hoggBor gobogmb sbgBo.

Lodobrorggerml @gdbogmbo nboggbbodgdoe

(3g8mgos 7.4. 1992)
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JI. T. TOBOPJUKTUHUA3E

OB OBOBHIEHMH OJIHOTO KPUTEPWUSI TEOPHU XPYIIKOT'O
PA3PYIIEHUS MATEPHUAJIA
Peszome
Jlaercsi 0606ieHHE H3BECTHOTO 1ePOPMALHOHHOIO KPUTEPHS TCOPHH
xpyikoro paspywenns Jleonosa—Ilanacioka aas cen u3 HEJHHCIHO-yNpy-
FOro Marepnasia rapMOHHYECKOro THMA C NPAMOAMHENHON paBloseCHOl
TPCLHHOA. [l HCC/e/oBaHHS BONMPOCA HCMIOJBb3YETCS anmapar Teopun

AHATHTHYCCKHX (QYHKWHI KOMIICKCHOTO aprymenta. [loayueno Tounoc pe-
1ICHUE 3aJayHu.

THEORY OF ELASTICITY
e
L. DOBORJGINIDZE

ON GENERALIZATION OF ONE CRITERION OF BRITTLE
FAILURE MATERIAL THEORY
Summary
Generalization of well-known deformation criterion of the theory of
brittle failure after Leonov ~Panasjuk for a body from non-linear-elastic
material of harmonic type with rectilinear balanced crack is observed. The

preblem is investigated by the method of analytical functions. The exact
solution has been obtained.
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PHYSICS
O. DAVARASHVILI, L. BYCHKOVA, A, SHOTOV

NEW SEMICONDUCTCR STRUCTURES FOR MIDINFRARED LASERS

(Presented by T. 1. Sanadze, Associate Member of the Academy, 24.11.1992)

The fabrication of ABI tunable IR lasers offered new possibilitics
for high resolution spectroscopy  and highly sensitive gas analysis. Due
to <107 cm™  resolution achieved spectra  peculiarities of many molecu-
lar gases could be revealed at 19~ sensitivity level. Since lasers have one
operating irequency at << 80 K the increase in their operating temperatures
as well as simultaneous generation on several  frequencies is very
important, especially in gas analysis fcr investigation of envir cmental
pollution.

In these investigations to decrease laser overheating and to improve
a mode structure threshold and cperating current, levels should be decreased.

These requirements can be satisfied in DH lasers by increase of a hetero-
barrier height.

L. In A¥B'T semiconductors the heterobarrier t
in two ways:

ght can be increased

a) Structures with temperature self-adjusting electron and optical
restriction.

In Pb,_, Sn, Te and Pby . Sn, Se solid  solutions the band gap Eg
decreases with increasing Sa content (%), reaciies zero at some value and
then increases again. With two different x values E, can take equal valu-
es. The effect named as a band inversion is characterized by the fact that
under external infiuerce, e. g. temperature (7), E, derivatives change their
sign beyond inversion point. E. g. if Pi—ny(py)—n, structure con-
sisis with the same E, (homostructure) at 77 K and
d_Eg —-=>.3>0 and ,d,EV 20, at higher temperatures the active
dT 1 dr
region (ny) is energy-narrowed and the refractive index increases. Corres-
pondingly the band gap of passive emiliers (p, n,) increases and the rel-
ractive index decreases. Thus with the temperature increase homojunction
converts to helercjunction ‘wilh better electron tical restriction. In
table 1 (v 1) conditions for suc structure  formatien with quaternary
Pby_, Sn, Se, s Tey layers isoperiodical with PbSe are presented. With allo-

»

wance for i{ETg =4,5-10" eV/K the heterobarrier height will be 200 meV.
d
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YAMBEI=
1t should be also mentioned that the theory predicts interesting effé¢E" P+
the inversion contact such as two-dimensional electronic state, linear

dispersion law etc. (1).

Table 1

i 5 Liquid phase composition .
Substr. iE o Sol. st. compos. | Eg,V | Apm
o | mater- = El pb ’ Sn | Eu l Se | Te | x(Sn. Eu) y(Te) | 80K |80 K
4 ‘m&
1 Pb Se 660] 0,934‘0,045 — 0,0]9(\ 0,003| 0,044 0,016 |0,129{ 9,6
0,402 0,560 — 0,021]0,017| 0,335 0,124 (0,129} 9,6
2 Pb Te 580( 0,190 0,015 — |0,795| 0,025 1 0,240} 5.1
3 |PbSeqsgo Teorsy| 660{ 0,677 {0,280 — [0,0110,032| 0,19 0,38 |0,044 28
1

b) In fabrication of AYB'T DH lasers with isoperiodical layers for
wavelength. e. ¢ 10pm, maximum heterobarrier height does not exceed
100 meV. Search for new solid solutions resulted in development of mate-
rials with rare-earth and alkaline-earth elements (europium, ytterbium,
calcium, barium) (2). Addition of small quantities of these substances to
PbSe or PbTe, with cubic lattice being unchanged, caused the band gap and
hence the heterobarrier height to increase significanty in the structures
(Ne 2, table 1). Solid solutions, e. g, PbEuTe (Se), also make it possible
to shift to short wavelengths (3—5 pm) and obtain helerostructures by
means of liquid-phase epitaxy. Here the difficulty lies in the
fact that Eu solid solutions do not grow from Pb solution be-
cause of strong interaction between Pb and Eu atoms in the li-
quid phase (3). It weakens during the growth from Te solution at Pb
concentrations 18—259%, but rigid control of liquid phase composition is
required due to strong Te evaporation. Nevertheless, this method is also
more promising than LPE growth of PbSSe for identical technology wi-
thin the whole middle IR range. For PbSnSe semiconductor composition
generating at ~10pm wavelength at 80K AE, of 200 meV is maintained
by PbEuSe solid solution with Eu concentration ~4 mol %. Just this
increase in the heterobarrier height may lead to the decrease of the thre-
shold current by an order of magnitude at the rocm temperature.

II. In the present work two methods are also used to obtain two-
frequency lasers. Due to long diffusion lengths of free carriers by succes-
sive growth of two thin layers with different band gaps on a wide band gap
substrate, e. g. PbSe, injection into both layers and at certain currents gene-
ration of radiation are achieved. Another method consists in growth cf one layer
with different thickness and its subsequent thermal treatment. Thereby p-n
junction is formed both in the layer and substrate. In such structures gene-
ration occurs at two wavelengths for SO, (7.3 pm, PbSe), N.O (8.0 pm, Nel,
table 2) and NH, (9,6 pm, Ne2, table 2) detection.
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N | Substrate Pb,_\»SnxSe,_xT'ey | A, pm I'th, A, pm | Itvh’,
material X layer composition y 80 k KA/cm2 80 k KAjem?

1| PbSe 0,015 ‘ 0,006 I 7,3 l 3,2 ( 8,0 \ 5,4

2| PbSe 0,044 0,016 7;3 2,8 9,6 6,8

III. For investigation of a number of radicals and performance of
photoreceivers the shift to the srectral range above 20 pm is important.
Large losses due to free carrier abscrption increase in the active region
(~2% present substantial restriction. It can be overcome by creation of a
structure (Ne 3, table 1), where cerrier concentration decrease in the acti-
ve layer is achieved by decreasing deviation from stoichiometric composi-
tion in Pb,_Sn,Se,.,Te, quaternary solid solutions. Indeed, for two PbTe
and PbSe compounds forming a solid solution 2t actual LPE temperatures
the shift of homogeneity region with respect to steichiometric composition
to the metal region and for other two compounds—SnTe and SnSe—to the
chalcogen region is characteristic (5).

Hence a solid solution isoperiodic with PbTeSe could be obtained
near p-n junction. The use of this material as a laser active medium inc-
reases the internal quantum efficiency of radiation and decreases free car-
rier absorbticn losses.

To conclude, it should be mentioned thit the semiconductor structu-
res for IR lasers first proposed and obtained in this work, can find wide
application in spectroscopy, fibre technology and gas cnalysis.

Thilisi State University
(Recejved: 10.3.1992)
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BhmdoBo Fobdmpagbormos obgzewo g3ogsibool 3gompon bgorrobgdyieme
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dol sbagrobobomgol.
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PH3IKKA

JL T1. BBIYKOBA, O. M. JABAPAILBIJIM, A. I1. [LIOTOB

HOBBIE TTOJIYIIPOBOAHUKOBBIE CTPYKTYPBI
JIJIs1 JTASEPOB CPEJTHETO MK JIMATIA3SOHA

Pesowme

B paGore npeanoxenst u Metonom HKUAKODA30BOH SMATAKCHH peasu-
SOBAHBL HOBBIC MOJYNPOBOAHNKOBLIC CcTPYKTYpht st UK nasepos (>3 Mkm)
C TIOBBUUCHHLIMH PAaGOUNMH TeMNEpATYpaMH M TIeHepaimel Ha AByx ua-
CToTax opHospeMento. Taxme nasepsl noayuar npumencune B MK crek-
TPOCKOTIHH, BOJIOKOHHOII TeXHHKE H ra3oaHajiuae.
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gmdserdol (I11) aoblobeghobomgol @bmdogros bogo 93bB6 o e-gm-
Hodgpbommo Jgomepo. 69039639300 393mygbydayemos a-bogbmbm-B-bog@ym-
o, 600(")(‘0%("2-}{»80‘/’0@(‘, @omobmbo, 8-m3LoJobemgrobo, 6obomdob  og-
D0EOM0M JobBoT o0, 331)@610535@330@ — Joobogndio, oobjmnbosbo Bob-
Botdoo, 3g6bmgrn, Gogmcmo. 93bedeJgoce Ygbodemadgmes gmdorm@obs oo
Eoggeob Eogemyds [1—8].

Fobsdgdeby 6586mdBo dm338eemos Co (111) 3:6Lobmads a-bogbobm-f-
bog@omoo (R) 604gwrob osbomdobsl 530G™6-FyemblbobBo gJLBtodiool godm-
408920l gotgBg. ym33ergdbo (A) 8m5>30bg(¢~m—9m§’omar:m ggdobos. Co (11)-ol
goobgee Co (I11) brgds dogéol 196330000 8mboforgmdoo. 3begboly oh-
Jobgds Ygodemgds as(byemgdoom o6 39063039800 ©s3s¢)9800. Co (I1) ©ogobagel
39696000 HyOy-000 bodrol Jobd bompgbrdol 353005300 omeoeroo. R g-
89630 3boBogmmon byl ob memol A B9Bahasb. R-ob Byggdgol 30jbodudo
Aaygp — 360 63, bmgvm A-b— Xgyp = 420 63 Goreob Lvar’vdg%;]o, A v‘)f'ﬂamjﬁga
begds 10 Foomol goB3ogrrmdsdo, bmdgro dpabopos 48 Lsson. 33y Lol
©oymghods wxprebnbnr Jotorde sneemadgros saiEmsl smbmdemydol
2330056 s30em9d0b JobGoo.

0bmdmembo byboobs o Febobfmbmdol 3eobo(33gdol  dgompgdom
A-Tgeagbocrmdol FgLFogemsd ohggbs, bmd Co: R=1:3, bo(3 gdobagge
(C1pHi(NO),] Co  FyormbbbobrBo 4033y Lol Bgeagbommdols wodghednbnm
8mbo(39993L [1].

(3090 EsEagboros, bmd 239G™bob bomEgbmdsl 3603369 mmgebo gog-
gbo 0J3L bLbshols @3@ognb Lodgghoggbs, 3065000k 3mboeomebymos Bsgbmol
wobmgosool bobobbol Bggaems. 25 3 30 (37md330 bogdabolos 5 9 Nehlon
b0. 3obo dobomswo ©o60BBmydss 93bd®23oob 0930006 s30gds s BoAogbe-
0gdmero bofformaggdol gsbbbo.

40339 dLols Fob3m386s 30dobobgmdl, 23 M 35635030l bLEoABo. 3P9-
385 o356F306s bmd HCI, H,SO, ©s HNO, -0l 399myg692s oboBbyyo dgsgos-
Bmdob gbod3bgerop ob 0dmyge Lobnbgger Bgwgab.

$33ggLol 30[)0@350@ LoJobmy R 0,5% blbsbol 0,8 3¢=—25 3 Im-
wmdsBo (9,2.10% M). 30620 R ode@gdol FgdobgggeTo F00602J30b m3&ogmbo
bodygbogg Bgeebgdoom ©edammos, b0 Bgodyds gogebompma edoro m3do-
4060 Lodggbogol 3Jmby sbogro §083¢rggLols Fob3mi8boo.

(3R9%0m sEbEhs, bmd ®3¢04a9¢0 bedyzbogol 8603369¢nmbdety o
303emgbob obrogbl dgoagbEgdol ©odo@gd0b 056303 g3bHmds. @3@odornbo go-
dmpas Co (II1) + b90396@0 + °39Bmbo + dao(vaﬂsae.
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34 @ boBwodody, 6 dofgbodn \\%/

ST

0320001935
3396000, bnd $033g Lol Bggghgs godordob (0,08—1) 333/3c ymb-
306& G500 BobamgdT0 g8m&homgds o30ghH-dgéols 3960Bb (Bob.).
g

0y —

25 5 « «: P 25 as Ceo
Eob. Co(lll)ob  a-bopbomborp-bogoremmnst  soBemgilob  wdbognio
boBgaogel @sdogomgbagds Co(IlT)-ob gmbgbiogonbogss.

godowdob (I11) aoBloboghsl byemb ok 3ol Nat, K+, Mg+, Ca*+,
AP+, Sr*+, Mn**Bi*+, Sn*+, Ni%+, (11200) Sb3+. Cu2+ © Fed+ 4o Bgdol-
3ogéo 0vboggotiomdoc n3eroeb byemb. sBoTbrirmo gemgdgbEndol (Fe3+, Cu?+) gog-
gbsl 30006 FoG0engdon golgmddgegebe ©o bagbhoumdol oG MBob adoggd00n
(G, 1).

Gbbowol
3e83 ombgdol gogrgbs Co (I1) aebbsbrghuby (Co 20 Agy)
— i
! Bopgbgom 0TGRS
Mn2t | Bi*+ | Sn+ | Nj2+ | Sp3+ | Fed+ | Cuz+ 02065806 pmds Codjy l-———
b, e,
|
100 | [ 15:5 19,9 | --0,1 0,5
500 1:25 20,1 0,1 0.5
300 1:15 20,0 s
14000 1:200 19.9 | —0,1 0,5
1:3 20.0 0,0 0,0
| | = 630bdngérn —
| — | ooBogsbrombonm =
| 93 by

93 Toggdmros gmdowaol (111) BoGmgBhne 3oblobeghob §gmmgo,
0-60@bmbo-B-bogsmmon, 2(0G™E-FyorbbbobBo. Ygwgagde 337803307 o
300985 04mb0 LEsGoLEogol dgompogom. gobpmdono Lobsb@memo goo-
bébal, bnago&)g (0,5—1,5) 3ommomgdl dgomol Lobabegby. Boo603doly oo
bo 429803096¢0 Goos 6,4.104 $odordo (1) 39bLobazbme 06 3o
@b bLbotgdBo,

306besbpgdbol 350me ogo Fymob 6o8wgbody 6odnTol 1 (» Bg-
5d30 Lbgogoobbgs GomEgbmdol ymdam@o (11), 53539396 3 % H,0, 5—6 F390b,
sENEYd96 5 bLBakL 23bmdgb 5—10 3-8y, 53089335, 130996 1 I 0,5%
a-bogbmbeo-B-bsgmmol bLbsbL, (38 gd96, 23039396, Mde@gdab 5 dev 0030~
@&obl, 6 3 509 d3sb3g0350, 3 T390 H3PO-U, Na-ol 3oG®o@L bo3wgbody




dogbmobanpgbods Co (111) 36bsboghs sGgbmb-Faembbbsbdo

" 3 1
‘ Fagob o 03b396 25 3-3g Fyoo. Fob3mddbocmo ymd3dgrggbob @3¢ 04néb Lod- it
§3koggb 10—15 ool oymgbydols RAEIHES bmBoggb DIK-56, ngcg'v@@(qob
Ne 4,1 L3 gomzg¢ol 303myg69300. Lgysbe Gao Lgbool 3y o oagdu e
' Logomodlom 3Gogoghy somgmoss Co (111) 93339 rmdobs. Fwgagde Bmgydy-
o8 (oo,

3bbowa 2
dogbedangifnds Co (II)  3sbbobagbo Fegade dnmymnd blshgbin
(Na*, K, Ca*, Mg, Fet, Fei, Mn*, Bis*, Sn*, Ni*t, Cu2*, Sho

Co (111) 343 ! Gromdoemyds
sogdaeo ’ Bopgdein ‘ RBowagbo | gobomdoono; %
5,0 5,1 0,1 2,0
10,0 9,8 —0,2 2,0
15.0 15,9 0,0 0,0
20,0 20,5 0,5 2,5

3m§'m@36@@ﬂ 3mEogo0byden o dgompos Igbadrgdgmos aobolobpgbmb
Cogbobompgbmbds §odo@o (I11) ool @obomBolsl ©obsB3930 GEmdogg-

’ doo. i

@Bogobol g, sg5b0Bz0emols
bobgamedol bob. nBoggbbogeo

AHAJTUTUYECKAST XMMUS
— e
71 C. XMHTUBM/I3E H. E. JI30LIEHU/3E

ONPENEJNEHHE MHUKPOKOJIMYECTB Co(IlI) B ALIETOHO-
BOJHOM PACTBOPE

Pesiome

Co(Ill) ¢ a-uurposo-B-maprosiom R s BOJHO-aUETOHOBOM  pacTBOpE
obpasyer [CIOHG(N02)6]3C0—Komn.nekc K, cocras KOTOPOIO yCTaHOBJACH
METONAMH H3OMOJIADHLIX CepHil M CcABMra paBHOBecHs. K Amay — 360 HM,
a R =420 nM. K yeroiiums b teucHue 48 wacos. JloGaBiienine pearen-
0B NPOU3BOAAT B caeayloweii nocjenosateasnocru: Co(II1), R, ALETOH,
CH;COOH. Memaiowee pausune Fed+ y Cu2+ ycTpaHsercsa pobasieHuem
H;PO4 u nmrparom Na coorsercrsenro. Ni B coorHowennn (1:200) we me-
LIA€T OTPEICIEHHIO.

Yeraunosieno, yto okpacka K mogummsercs saxony JlamGepra B mpe-
Aenax kouueHtpaunit  0,08—1 wmxr/ma Co. e —6,4-10*. OtnocurespHOE
CTaHAapTHOE OTKJIOHeHHe 0,5—1,5.
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ANALYTICAL CHEMISTRY
e

L. KHINTIBIDZE, N. DZOTSENIDZE

DETERMINATION OF CO (I1T) MICROQUANTITY IN
ACETONE-WATER SOLUTION

Summary

The optimal conditions for producing the complex compound of Co (I1T)
with a-nytroso-B-naphtole  in aqueous-acetone  solution were establis-
hed. They make it available to define Co () from 1 to 5 pg/ml in the
presence of Ni in 1:200 ratio.

The undue effects of Fez’+ and Co*+ are eliminated by adding phosp-
horic acid and sodium citrate. The relative standard error ranges from
0,5 to 1,5.
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OBLIASL U HEOPTAHMYECKASL XUMMSI
-

P. WM. MAUXOUIBWJIM, T. B. IMHIIAJZE (unen-koppecnongent AH Tpyaun),
C. A JIOB)KAHWI3E

KOOPIMHALMOHHBIE COEJIHUHEHUS METAJIJIOB
C AUMJITUIPA3SOHAMU ALETOHA — XJIOPHUJAHBIE 11
CYJIb®ATHBIE T[TPOM3BOHbBIE

CBeleHHS 0 KOOPAMHANHOHHLIX COCAMHEHHAX METaJIJIOB, COACPIKauiX
5 RAUCCTBC JIHTaHAO0B ANHTHAPA3OHLI, [OJYUCHHbE KOHACHCANMC nep-
BHUHBIX aaH(ATHICCKHX H apOMATHUCCKHX PHAPA3HAOB C ALETOHOM, B M-
Teparype NPaKTHYECKH OTCYTCTBYIOT. Hamu Obiin NPEANPUHSATLL TONLITKH
(‘!{![TCSM[)OBaTb KOOpAUHAIHOHHbIe COCJINHEeHU A XJOPUAOB H cyalupa'mn
mean (I1), muuka (11), kagmus (1T), mapranua (I1), xenesa (IT), xobau-
1a (I1), nukeas (11), comepxkautme Bo BHYTpeHHel chepe auuaruapasons

Tabanna 1

Pesyabrathl Xmvigeckoro anannsa KOOPAHHAUHOHHBIX COEMHENHIi MeTanoB
C aWIrHApasonamMu  anetona

Boiuucaieno, %

Coeunenie M ‘ 2 M n ‘ c N
_ P
25,75 3,55 |2 25,7 4,01124,00] 11,24
12,00| 4,81 |4 1.7 5,11|48,26| 0,23
17,50 2,72 |33, 17,9 3,08(33,7 | 11,73
28,5 | 4,48 |24, 29,24 | 4,17(25,06| 14,62
19,0 | 4,59 |43, 18.5 4,8 143,7 | 9,2
17,75 4,04 |37, 931 17,92 | 3,52138,4 | 13,44
20.50) 3,89 28, .861 19.34 | 4,76 28,57 16,66
175 15,14 32.17|14 85| 17,85 | 5.4.|32,96] 15.38
1,0 3,34 142,62(15,43| 11,2 3,8 |41,52] 14,5
14.75( 5,79 130.0 | 14,51| 14]10 |30.76| 6.1 | 14.35
1 9.5 | 5,32 149,92110,53| 10,22 (5.2 |49.07] 10,40
Mn (HBT'A),Cl, 9.75| 4.44  |42,65(|13,74| 9.6 3,8 [42,25] 14,78
Co (ATA),Cl, - H,0 13.0 16,26 [36,11/16,74| 12,04 | 6,50|36,73| 17,14
Co (MBLA),Cly 9,50( 4,91 146,96|11.05| 10,53 | 5.3
Co (HBI'A),Cl, 9,301 4,42 142,03(14,07| 10,31 | 3.84 (4
Ni (®T'A),Cl 17,5 | 3,99 (28,881 19.01| 17,8 4,84
Ni (AT'A),Cl, -2 H,0 14,75] 5,42 130 14]15,08| 14,9 5,0
Ni (MBFA), 1025 5.99 |48,77(10.10| 108 5,1
Ni (HBI'A),Cl, 10,5 | 4.31 ‘42,72 14,901 10,31 | 3,84
Cu (MBL'A), SO, -3 H,0 12,75 | 6,01 [54,85111,16] 13,38 | 7,11
Zn (MB'A),S0, 11,257 5,85 146,30 9,81 11,34 | 4.88 ¢
Co (MBI'A),S0, -2 H,0 9,50] 5,20 143,04110,01| 9,78 | 5.30(43.78( 9.28
Ni (MBI'A),S0,-2H,0 9,751 6.1115 144,67[10,24| 9.84 | 5,34|44.07| 9.34
Fe (MBP'A),SO;-3 H,0 10,0 1 6,939 la2l00( 95| 9.06 | 5.50|42'71| 906

auerona — R—CONHNC (CHa)p, rze R=H, CHs, HOCgH,, O,NCsH,,
CH,0C¢H;. B pesyabrate ObliM 1OJyuYeHbI CO@IHHEHHSA, TIPELCTABICHHDIC
B Taba. 1. 2

B nannoit paGore KPATKO H3JOXKEHBI Pe3yJIbTAaTLl CHHTC3a, H3YUEHIT
HCKOTOPBIX cBoiters u MK-cnexrpos norsowmenus MOJIYYCHHLIX COCTHHCHHIT.



38 M. Mauxowsuan, I. B. Qununanse, C. A Jdo6xkan! 1.4o'§\“//

94411359
K 21CTOHOBOMY HJIH CIHPTOBO-aUCTOHOBOMY DaTBOPY coun Merif A
(xaopunit, cynp(arsl) npubaBisid alCTOHOBSLI MM CIIHPTOBO-AUETOHO-
8blfi PAcTROP COOTBETCTBYIOWIETO AWMJTHADA3OHA ALCTOHA (MOJLHOC OTHO-
IWEHRE CONb METa/Vla:aluArnApason 1:3). PactBop Harpesain 10 KMNCHUA,
d)ﬂ]ll;'l‘( al U OCTaBJSIIM 4 KpHCTaJJiMZalluH. LIC])CK HCCKOJIbKO CYTOK
G0 M3 pacTBOPA MEJIKOKPHCTA/JIHYECKOE BEUICCTBO OTACASIH OT Ma-
pacTBOpa, NPOMLIBANK AULCTOHOM, 3(QHPOM, CYIIHIH HA BO3AYXE |
sHpoBaJin.
TaTbl XHMHYECKOTOo aHaJdH3a CHHTEC3HPOBAHHDLIX COCAMHSHHUI
cad. 1, a B Tabal. 2 NPEACTABJCHBl HEKOTOPHIC  XapaKTePHCTHKI
51X COCAMHEHHUIL.

VK-cnexrpu norsomenns (400—4000 cv ') zamncoisanu ua CHIEKTPO-
doromerpax UR-10 1 UR-20 ¢ HCHOJB3OBAHHEM METOAHKH npeccoBaHus
o6pasuos ¢ sKBr.

CitniTesupoBalitble COCAHHCHHA NMPEACTABISIOT COBOH  MCIKOKDHCTAL
JMYCCKAC BRIIECTBA PA3/IMYHONO UBETA, 3aBHISILCIO OT NPHPOALI META/id-
KomnickcooGpasoBatens. I1pn KOMHATHON TemiepaType MmjOXO  pactso-
PAIOTCH B BOJAC M 3TaAHOJIE; OpH HarpeBaHuu pacTBOPHMOCThL BO3pacraer.

CoenMHenns NAABATCA NPH ONPEACJCHHLIX TEMICPATYPAX, a iek
PBIC H3 HUX PA3JArAIOTCA NPH HAarpeBaHuu (Tabi. 2).

Ta6baunuma 2

HexoTopsie Xapak TePHCTHKH  KOOPJHHAIHONHLIX COCTMHENHI METALIOn ¢
AUWITHAPA3OHAMI  alieToa

Coenunenne Iser
Cu (ATA),Cly 61 pro30Bhiit 125
Cu (MBTA),Cl, CepOBaTO-CaIATOBbT 90
Cu(HBT'A),Cl, cBeT it 169
Cd (®r'A),Cl, Geantit 179
Cd (MBF'A),Cl, Geurnlii 210*
Cd (HBI'A),Cl, Genbiit 220
Zn (®TA),Cl, Geaiii 153
Zn (ATA),Cl. Geatii 207
Zn (HBI'A),Cl, CBETO-TTHMOUHBIHi 147
Mn (ATA),Cl, -2 H,0 Ge.wiit 192
Mn (MBLA),Cl, Geabit 218
Mn (HBT'A),Cl, CRETJIO-THMOHHBIIT 251
Co (ALA),Cly-H,0 PC30BbIl 198
Co (MBI'A),Cl, PozoBbIt 210
Co (HBI'A),Cl, CBETJIO-PO30BBI 230
Ni(®rA),Cl, cBerIc- oy 6oit 250
Ni (ATA},Cl, -2 H,0 roayGoii 205
Ni (MBI‘/’\)2C1q cBeTI0-roayGeit 249*
Ni (HBIr'A),Cl, cper0-rosyGoit >300°
Cu (MBTA),SO,-3H,0 TeMHO-T0.1y6oil 175
Zu (MBI'A),SO, Geawiii >300
Co(MBI'A),S0,-2 H,0 5PKO-PO30BHIil >300°
Ni(MBIA),SO.-2 H,0 CBeTI0-ro/1yGoli 293*
Fe (MBI'A),SC,-3H,0 CBETJIO-KOPHYHEBHI il 155*

* Pasnaraercy

JLisi yCTaHOBJICHHST CIOCOO0B KOOPAHHHPOBAHHST — MOJACKYJ  alleTii-
T4APAsOHOB M AUHAOTPYNNa, a TAKKe H3YUEHHs CTPOCHHS MOJIVUCHHBIX CO-
eaunennd ot u3ydenn MK-cnexTpbl NOMIOWEHHS 9THX COCAHHEHHIL.

Pesynprator usyuennss MK-cnekTpos nor/ioweHns 1oKasbiBalor, uTo
MOJICKYJlbl OPraHHUECKHX JIMTAHIOB CBSI3aHbLl C LEHTPAJbHBIMH  aTOMaMH
MeTanios OHACHTATHO-UHKIHYECKH, Uepe3 aToM KHCJA0POAa KapOOHM/IbHOM
IPYNNL W TPETHUHBIH atom asora. [eficraurensro, B MK-cnekrpax mor.o-
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I0CHHA KOMIJIEKCOB YalTOTLI NPEHMYLICCTBCHHO BaJCHTHBLIX KosieGaH:uit
cBssefi (nosioca amua-l) cMeleHbl B AJNHHHOBOJHOBYIO 0G/ACTH HA
~20—40 cM™' NO CPAaBHEHHIO C aHAJOTHYHBIMH YACTOTAMH B CHCKTPAX CBO-
60X (HEKOOPAHHHPOBAHHLIX) aUMATHAPA30HOB. C APYIofl CTOPOHBI, ua-
crotsl, cooreercryiomne v(NH) rpynnmsi NH, He Tosbko He mOHMMKEHLI,
HO jaxe MOBbIIIEHbI MO CPaBHEHHIO €O CHEKTpaMi CBO{')OAH[}[X ZILLH.'H‘HJ.])H-
30HOB, TO YKa3bIBACT Ha TO, YTO CBA3b C LCHTPAJLHBIM  aTOMOM  uepos
aTOM asoTa Tpyuibl NH HCKJI0UYaeTcs. CJIC,C(OBHTQJII)HO, BO BCCX HCCJE10-
BaHHBIX COCAHHECHUSAX PeRJH3YIOTCS MCTANIOLHK.ILI

R—C=0N
| =N
HN |
(&

2%
H,C CH,

rie M — atom Merasa-KoMIIeKC006pazoBaTes.

B WK cnexrpax norsomenns kommiaekcos MLpSOq-nHy0, rae M=7Zu,
Fe, Co, Ni, L — MoJeKyJla OpraHMuecKOro JUramga, n 2 uam 3, mpu-
CYTCTBYIOT HHTCHCHBHBIE MOJOCH moraomenus v (SO42) okoao ~1100 cm i,
CHENIETHHIME ABJISIOTCS TAKKe MOJOCH  MOrOMmeH:s vy {SO,2 ) oxoJio
~625 cm!. Cienosarensho, rpynnel SO2 B YKAa3aHHLIX KOMIIOKCAX p-
JSIOTCS BHEINHEeChepHbIMu cyibpatuonamu. B° UK cnekrpe  morsomen:is
rxomiekca CuL,SO4-3H,0, rae L=CH3;0C¢H,CONHNC (CHj),, nab.iio-
Aactres paciienjieHue noJoc HOMIOWEeHHs: v; U vy rpynn SO, 2. Tlostomy
MOKHO NpPEANONOKHTL, 4To rpynna SO42 HeNmOCPeACTBEHHO CBsizaHa o
aToMaMu MeJaH. O,'_lHaKO H3-2a CJOXKHOCTH CI'IQKT[)OB (H ITHX Ke 00J1acTsx
TMOTJIOWaoT aunnmgpaao}-:m) TPVAHO CYIHTb, KaKHe q)_\'ﬂl\'LUIl'l BBINMOJIHSIOT
rpynibl SO4 -— ABJIAIOTCS JH OHM OHACHTATHBIMH  LHK/JIMACCKUMH W6
MOCTHKOBBIMH. ~ YUHTLIBAas H3BECTHLIC —CTEPCOXUMMUECKHE OCOGEHHOCTH
romrsiekcoB Meau (I1), moxkuo mpeanososxuts, uto Cyab®aTtorpyins Bbi-
CTY{Ial0T B POJIM MOCTHKOBLIX allHOJIHIaHA0B MEXKAY aroMaMu MeIH U J10-
CTPAHBAIOT B aKCHAaJbHBLIX HalnpasJeHHsIX KOOPAHHALHOHHBIC TOJIHAAP B
mean (I1) 1o rerparonanbnoii Gunupamms.

I/IL'\OLUI H3 CIEKTPOCKONMHUECKHX AaHHLIX ¢ V4eTOM CcOcTaBa KOMii-
aexe  CoLgClyHoO  mmeer, TO-BHAHMOMY, ~ OKTa3APHUECKOC  CTpOCHHE
{CoL31Cly"H,0.

Hro ke Kacaercs KOODIAHHAUHOHHBIX  COeAMHeHnit coctasa ML,Cl,
(M=Cu, Zn, Cd, Mn, Co, Ni), T0O 0e3 JaHHLIX MAarHeTOXHMHUYCCKHX H
])(‘1('}‘F3HOCT[7yKTypHle HCCJIe10BAHU TPYAHO CYAHTb, HMQIOT JIH OHH TeTpa-
IAPHUECKOE HJH MJI0CKOe CTPOeHHUE.

TOuARCCKUT rOCneANHCTHTYT
i, Cyaxan-Cada OpGeanani
(Mocrynie 22.1.1992)

BMBORD RS 9HIMGBIEVLN 3080

. GOREMBBORN, B, GOGGYD (bafoboggrmmb BgGE. spmgdoot §oab-jmbgblmbogbin),
b, MB3INE0I0

30650 dMMGRNESGOTLO 6396GMIB0 SBISMENL
SCNTWINROIBMEIBAOE — ILMOHNR. RY LDLBIGFOGIMOIBTIB0

bobownd,

33¢emos Jrobopgdobs s bymgedgdol L3obdaEmbbbbatgdabs @
339G™E0b sorrIohebmbydal 5(39GH™bbLEGYBAL: nér0gboddsogdon dopgdy)-
o gmmbeobogogo  bogbmgde ML,X,-mH,0 Lo, M=Cu, Zn, Cd, Mn,




40 P,

Fe, Co, Ni, L=RCONHNC (CHy), (R=H, CH, HCCH,, O,NC;H,;
CH;0CH,), X=Cl, 1/280,, n1=2 5 3, m=0, 1, 2 s 3.

©oEagboros bobogbobgdummo bogbogdol Bgoggboermds, YLfsgeromos
3500 bmgegbmo ogobgds, Fo0600J300 0bgbefoogrmo L3gd@bgdo ©o 6bgo-
@00 28 Boghogdol spbsgmds.

GENERAL AND INORGANIC CHEMISTR Y

R- MACHKHGCSHVILI, G. TSINTSADZE, S. LOBZHANIDZE

COORDINATION COMPOUNDS OF METAL WITH ACETONE
ACILHYDRAZONE

Summary

Coordination compounds of metal chlorides and sulphates with acetone
acilhydrazone ML,X,, where M=Cy, Zn, Cd, Mn, Fe, Co, Ni, ,=RCONHNC
(CHy), (R=H, CH, HOCH, ONC}H, CHOCH,), X =Cl1/, SO,
Co (AH), Cl, "H,0 (AH=CH,CONHNC (CH,), have been sinthesized.

Physical-chemical properties of the synthesized compounds are studied.

Analys:s of IR spectra of absorbtion complexes proves that in these comp-
lexes acilhydrazone neutral molecules are present located on the atoms of
oxygen and nitrogen (C=0, —N=).

The structures of all the obtained complexes have been studied.
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OU3MYECKAST XHUMUI
I'. P. ATHHAIIBWJIM. T. B. KOPIYCOB

MOIEJ/IMPOBAHUE TTPOLIECCA U3BJIEUEHHS XJIOPHIA
JKEJIE3A (I11) U3 COJITHOKHCJIBIX PACTBOPOB,
ITOJIYHEHHDBIX [PH TIEPEPABOTKE JKEJIE3HUCTBIX KEKOB

Pesowme

Ha anajioruunbix pactBopax, MOJNY4EHHBIX NPH COMFHOKICIOM pasio-
KCHHH  JK@JIE3HCTBIX KCKOB, H3YYEH TpOLECC H3BJCUCHHS  (SKCTPAKILHSA,
IpOMbIBKA, peskcTpaxuus) xeaesa (IIT).

YCTaHOBJICHO, YTO NOXOGPAHHBIT DPEIKUM 14eT BO3MOKIOCTD noJiyue-
15l BHICOKOYHCTOrO XJopuia xenesa (III).

PHYSICAL CHEMISTRY

G. AGNIASHVILI. G. KORPUSOV

TESTS ON EXTRACTION OF IRON (11I) CHLORIDE FROM
HYDROCHLORIC ACID SOLUTIONS OBTAINED IN
PROCESSING OF FERRIC CAKES

Summary

The extraction (washing, re-extraction) of iron (I1T) was studied on
analogous model systems of solutions obtained on decomposition of ferric
cakes in HCI. The selected conditions of extraction allow to obtain high-
purity iron (III) chloride.
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o0dmbogmyo Lodoboggrmb d@y3éolb Bms Famob bogBo Bbmemey
Lodbbgmon godmoymas (308-3m3méol, dobbsobob, Go00d060b, mEodBnl obEo-
30bbo bmbgdo. mommgnmo Jsmasbo Fabdmeagboros bogo nobobgdmnbon
2960039070 96B04obydom. 3s0aeb yagoby 360836y crmgoboo: 3o6o30l, go-
$93900b, 3Fobg-bygol, wEsdbmb, dsoEel, gome-gm3bol, ombal, 3sdoto-Tob-
Job, 3s60Tobrol o Topbob  Bom3e Labmienbgde Lomddydo Ugbodhbygew
03006, Jomo 93907y mgds derogh gebommydmros Lbgoabbge Bodstoygerg-
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boob@gbglms Bgnmegdnme bofagemn bebydo, bmdmgdoi bsgdeme wow dob-
domby 3004393096 3B33bobe o 03bob deobetgms Brngeo.

o8 bygombBo Bogmmdasbosbmdol obgrgom yagmeby 3603gbyrrmgebos go-
6g408g00L ggo@gBobognéo Jaabebs . drrmgoBgemay Iobymgom, o6y getg-
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360336980l ogbmggde.
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Bomgdo — Jobbosko, 3s@ebsBobsfo, Gobodobo, bobobrgdo, 3fFsbg-bggo, bmd-
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30633900L Jaobazommdomn. Tobsdob Fygdol Jggws boformol (900—1100 3) Jzo
Boob-cmoboobo Imbobmbegdo (XVI—XVII) Zogbhmymbarrmdghoggdol BogeBérg-
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(&ob0dsb0).
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TEOJIOTHS

M. T. TKEMAJIALSE, T. H. XATHCKALL

TEOJIOTO-CTPYKTYPHBIE YCJIOBHSI ®OPMUPOBAHS!
HE®TIHbBIX MECTOPOXIEHHY BOCTOUHOV T'PY3WH

Piswome

Ha oCHOBe KOMIUIEKCHBIX HCCJACNOBAHMI YCTAHOBJIECHBI THIBL CTPYK-
Typ U J0Bywek Hedrerasosbix Mecropoxienuii Bocrounoit Ipysun. oxa-
3aHa BO3MOMKHOCTb OTKPBITHSI 3HAUMTENBHEIX CKOMJICHHII ropiouero rasaia
TeserckoM CTPYKTYPHOM HOCY B HHMKHE30ICH-MEJNOBBIX 00pasoBanusx, a
TaKKe HAPOAHOXO3ANCTBEHHAS 3HAUHMOCTH HCMOJML3OBAHHS CAUXCHHCCKO!
HedTH M aHAJOTHUHBIX C Heil Mo cocTaBy Hedreil B JeUeOHBIX IlejsX.

GEOLOGY
M. TKEMALADE, G. KHATISKATSI

GEOLOGO—STRUCTURAL CONDITIONS OF FORMATION OF OIL
DEPOSIT IN EAST GEORGIA

Summary

On the basis of complex analysis, types of structure and traps of oil-
gas deposit in East Georgia are found ocut. The possibility of discovery
of significant accumulation of the fuel gas on Teleti structural nose, as
well as economic value of the utilization of Tskhenisi oil and other oils
for medical purposes, is proved.

L06IGO&VGS — JIMTEPATYPA — REFERENCES
A. Uaxmaues. [eoxuMus mpouecca MHTPamiu YIJEBOAOPOAHBIX cherem. M., 1983

1:B.
2.K. I. Topmepasmmsuan, M. T. Tkemamanse u jap. Coobuenun AH T'CCP,
137, Ne 3, 1990.
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TMETPOJIOTH
J. M. LIEHTEJIMA, 10. V. IIBEJIMJA3E, M. T. BJIMAI3E

O BMOTHUTAX M3 METAMOP®HTOB JIOKCKOI'O
KPUCTAJIJTMYECKOI'O BBICTYIIA 3AKABKA3CKOTO
CPEAVMHHOTO MACCHBA

(Tpejcrapaeno uenoMm-koppecnongentom Axazemnn TI. M. 3apnise 18.3.1992)

Jloxekuii kpucranandeckuii soictyn (JIKB) 3akaBkasckoro cpeaus-
HOIO MaccuBa pAcrojioxkeH B Ioro-socrounoil I'pysun. Bouabuias —uacts:
JIKB npesacras/icna najieo30fiCKHMH TPAHHTOHAAMH, a METaMOPMHTH B OC-
HOBHOM CJIAraloT €ro 3anajHyio nepuhepuio.

YcranapanBaioTest MeTaMOPMHTE ABYX TEHETHYeCKHX Thnos [1, 2]: pe-
THOHAJILHOTO M KOHTAKTOBOTO MeTaMop(uaMa, CBsi3aHHBIE IPYr C APyroM
nocrenennpiMu nepexonavu. Hambonee pbicokoMeTaMop(hH3OBAHHbIE MOPO-
A5l KOHTAKTOBOTO MeTaMop(uaMa OGHAPYXKeHbl B HENOCPEACTBEHHOM KOH-
TaKTe C TPaHHTOMIAMH H TPEACTABJEHLI POroBHKaMH. MuHepaJsbHbe ma-
ParcHesnchbl KOHTAKTOBO-M3MCHEHHBIX IOPOJ COOTBETCTBYIOT BbICOKOTEMIE-
PAaTypHOH CTymeHH TrpaHaToBoil CyOdanmuun H GHOTHT-XJIOPHT-aHAAJy3HT-
MyCKOBHTOBOII (hauun u Hauasy (auuu GHOTHT-MYCKOBHTOBBIX rHeficos!,a
HaHMeHee HH3Kas CTYNeHb HPOAYKTOB PErHOHAJbHOTO MeTamop(u3Ma onl-
pelesaeTCss YCJAOBUAMH OHOTHTOBOH cyOganHH, BEpXHsiss CpPaHHIlA ¥Ke He
BLIXOAHT 3a Ipelebl HH3KOTEMIEPATYPHOIl CTYNEHH PaHATOBOH CcybHda-
un [1, 2].

Buorur B Mmeramop¢urax JIKB ycramasinpaercs JHIIb B KOHTAKTO-
BO-MeTaMOP(pHU30BAHHBIX METANEJHTAaX H BO3HHKAET B pe3y/bTaTe Bo3Aei-
CTBHE TNaJIC030HCKHX TPAHHTOMIOB Ha XJOPHT-MYCKOBHT-(EHTHTOBbIC CJaH-
upt. On HaGaIOKAeTCss B napareHesuce ¢ aHiagy3uTOM, MJIArHOKIA30M, KOp--
JIHePUTOM, H3peldKa KaJHIINATOM H NEepPBHYHBIM XJOPHTOM. B mpHKOHTak-
TOBBIX POFOBHKAX GHOTHT HH3KOXKEJE3HUCTHIH H OYEHb BBHICOKOTHTAHHCTHII
(cM. TaGm. 1, oGp. 151—86 u 149—86), umeer TeMHO-Gypyl0 OKPACKy, a
ero demyiikn uaomerpuunpie. C yIaJeHHEM OT KOHTAKTa TPAHHTOHAOB B.
GHOTHTAX H3 METaNeJHTOB BO3PACTAET JKEJNE3HCTOCTb H CHHUIKAGTCS CcOlep-
sKanue THTama. Kpucrannoxumuueckue nepecuerl (tabi. 2) GHOTHTOB
CBHJAETENbCTBYIOT, YTO 3HAYEHHE OKTA3APHUYECKOH NO3HIHH HMEET HEeKOTO-
pulii geduuut n3-3a orcyrershs B nem AlY/ a B pame anaamsom (cM.
Ta6s. 1, anan. 151—86, touku 2 u 3) mexBaTKa TeTpasjgpuyeckoro AlY
KoMIeHcHpyerest 3a cuer Ti.

B wmeranesnrtax JIKB ycranasinpaercs BO3HHKHOBEHHe GHOTHTA IO
emoga—xaoput (K-xaoput)—>6HoTHT

cXeMe: XJIOPHT -+ MYCKOBHT-(DEHIUT
N\ GHOTHT—DeH HT—>GHOTHT.

! ABTOpH B CTaThe MPHAEPXKUBAIOTCS KIACCHOHKANHH MeTaMopduueckoii (auum, pas-
paGoramnoit C. Il. KopHKOBCKHM [3. 4].
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TaGanma 1

Mixposoniosoe onpejiesienie GHOTHTOB M aCCOLMHPYIOUMXCS C HHMH K-Xa0putos # 6uo-
THT-henrnToB u3 Meramopduros JIKB

ag

< S

Ne o6p. |Munepan | = g
Eg Si0, | TiO, |Al,O; | FeO [MnO |MgO | CaO lNazo K,O |Cymva
1 2 3 4 5 6 7|8|9|10l11 12!13
Bu 1 |35,70 | 4,94 | 14, 52'22 99 0,22/10,55/0,05 | 0,26/8,06 (97,27
51-—-86 o 2 35,36 | 5,28 | 14, 39'22 92| 0,24/10,16/0,04 | 0.12/8,22 97,78
» 3 [34,56 | 5,35 | 14, 4023 00| 0,21{11,13}0,04 | 0,28/9,20 {98,16
5 11 135,20 | 5,06 | 16. 0822 72| 0,19 8,88'0,02 | 0,32/9,68 198,17

|
149—86 > 8 (36,8 1 4,20 ‘ 15 0,07 13,771 0,051 0,00:8,18 ' 97,49
739-11, ’ 5 ’35,39 l?l 49 124,100, 85 4‘96’ 0,0BE 0,107,55 (96,53
22-71 " 6 |34,49 2,78 |20,63 24,84(0,57 [6,17 t0,07 lO.UO 8,08 97,63
546 Kxa | 2 [32.69 | 0,14 [24.12 [19,74]0,46 11,980,07 [0,01 [1 52 [90,66
X 1 30,67 | 0,12 \24 00 [20,740,34 12,43i0,06 i0.0? 0,02

739-]1 | K-xa ‘ 4 '30,28 1,40 (21,82 |26,10i0,83 6,33 0,07 [0,28 |2,55 89,64
2971 K-xat 5 30,35 | 1,61 (26,44 |23,73/0,29 |7,87 [0,15 (0,24 [0,95 91,64
o { K-xat 7 32,09 | 2,08 |23,25 |24,93/0,42 |7,78 {0,10 [0,00 2,14 |92,79
K-xa 3 31,24 | 0,69 |20,78 !24,740,07 12,47/0,02 10,00 {1,21 (92,02
25-J1 Xa 6 27,18 | 0,24 (19,16 |28,38)0,88 |13,18/0,45 (0,45 |0,42 (90,19
X 7 28,26 | 0,16 (20,14 (27,58)0,83 |13,39/0,0C |0,00 |0,42 (90,95
110—86 Bu-en 3 161,19 | 0,19 28,17 (4,79 0,01 (3,12 (0,01 |0,29 |10,08/97,84
» 6 48,82 | 0,21 |27,48 |5,97 |0,09 (3,07 (0,12 10,48 | 9,59/95,82
25-71 } ” l 2 [44,22 | 0,31 |32,87 ’5,65 0,18 (3,65 0,09 '0,59 }8,38 195,94
6-J1 » 36 45,64 | 0,:6 (33,06 [5,32 0,06 0,99 (0,19 (0,96 (7,44 94,82
M 37 {50,49 | 0,05 (27,75 4,02 0,10 2,81 0,04 [0,62 {9,33 (95,21
Tlprveuaiie: MHHEpaTbhble naparesesuchl nopoi— c€p. 151— 86— FBgy 5o+ Knimge gs

+I01,5-g+Aun+Ks; o6p.

+(Pen25, My62, TMapl3)+Aunt Xiye+K-xiq,; 06p.
ap7—8)-+K-xi1g;4 Xa1gs+Ana+Ks; o6p.
Tap14) +Ian+Ke+-T'pp+Bu;

149—86—bwu 44+ An i+ Exc+ Ka; ¢€p.

~+Bu-et g+ Tpdh+A6+Ks; o6p.

Tap7—10)4-TTt,—+Tpd+Ks;

o6p.

06p.

25-TI—-K-xteg =+ Xdgg- g + (Ten28, My6l,
110—86—BH-y€H 750+ XTeg— s+ (Pen 52—87,
6-J1— Bu-Gen; ¢+ (Pen29,

546—K-x1,0 +

X+ (Fenl1—20,

My6l,

739-J1— Bt +-Ta--Kp4-
£2-J'— Eng+ (TerfC—26, My67—72,
MyE6—T75,
Mapli)4
My6-—38,
Mapl1)+4K-

Xneg +

+Xtgg-g-+-MO+T K.

Mpunsarsie coxpamennus: AG— anbOur, AT — akTnnoant, AHA— aHjanysut, Du — GHo-

i1, Bke— Genast xammesas camopa, I'pd —rpadut, Ka— kamsunt, Ks—ksapu, Kop —

kopuueput, K-xa— kann-xaopur, Kmun — xanmeswii mosesoit  mmar, My — MyCKOBHT,

Ilap — naparonut, Iln— naarsoknas, Pen — penrnt, Xa— XJIOPHT.

Lludpul mpu cHMBOJAX IKeJe30-MaruesuaibHhX Munepanos (Bug,) — Hx ofWas Kciesn-
7 Fe

CTOCTD LF: l:e-h_\’iq) npu cumsoaax Ila (Ilng) o3nmauaer comeprkanne aHOPTHTOBOTO

Komnouenta, npu cumoje Kmm (Knmrg,) — cozepxanue anbGHTOBOro KOMNOHCHTA.
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B pernonaibho MeTaMOphH30OBaHHBIX H HH3KOH cTymemn KoAHALTHHS
MeTaMODGH3OBAHHBIX METATRJHTAX B OAHOM H TOM K€ MPO3PAUHOM ILIH-
(e, Hapsay ¢ MYCKOBHT-(GEHTHTOM H 3€JEHBIM XJOPHTOM, HAGJIIOTAIOTCH
MHHCPATbl, TO  PEHTFEHOBCKHM — XaHHBIM, CMEUIAHOCAONHON  CTPYKTVpEH:

TaGaunua 2

Kpiicrasaoxnvnueckue GOpMyasi GHOTHTOB 1 GHOTHT-Qenrutos B nmepecuete Ha 22 aro-
Ma KHCJ0poja

i 77| Touka & ) i y . 2 o . f
Ne o6p. lvaepa.ne Sil ’ ALV | A \ Ti | ZFe Mn | Mg ‘ Ca l Na K
BuoTturmwn
151—86 1 5,41 | 2,59 | o, 0,56 { 2,91 | 0,03 ,38 1 0 0,08 [ 1,56
2 5,40 | 2,57 | 0, 0,57 12,90 { 0,03 | 2,29 | © 0,04 | 1,78
3 5,24 | 2,57 | 0, 0442 | 2,91 | 0,02 | 2,51 0 0,08 | 1,78
} 11 5,34 | 2,66 | 0,21 | 0,58 | 2,87 | 0,02 2,00 0 0,08 | 1,86
PR ,‘, s SIS,
149--86 ‘ 8 ) 5,59 ’ 2,41 ‘ 0,29 I 0,47 | 2,43 | 0,01 { 3,11 ’ 0 4 0 ‘I 1,58
S NI EREE olix tienn ek s Evme! Y S B
f | |
271 | 6 5,23 l 2,77 | 0,91 ’0.3[ ‘ 3,14 ’ 0,07‘ 1,39 ‘ 0,01 1 0 | 1,5
RS Ak () N i e |l N
[
739-71 ‘ 5 5,37 l 2,63 } 1,21 ’ 0,23 | 3,05 i 0,11 1 1,12J| 0 ‘[ 0,02{ 1,46
BuoTurpenrurtn
J 3 7,03 (0,97 | 3,04 | 0,01 | 0,55 0 10,36 0,14 ] 1.76
110—386
| 6 6,65 | 2,35 | 2,06 | 0,02 | 0.67 | 0,01 | 0,35 0,02 | 0,24 | 1,66
25:71 ! 2 6,02 { 2,98 ’ 2,29 ’ 0,03 ’ 0,64 ' 0,02 | 0,42 ’ 0,01 , 0,30 ‘ 1,44
| — A = —
36 6,19 [ 2,81 | 2,47 | 0,01 | 0,60 0 0,11 | 0,11 | 0,50 | 1,28
6-71
37 7,07 { 1,93 | 2,08 0 6 | 0,01 | 0,33 0 10,32 1,66

OOBIYHO MEJIKOYCLIYHYATHI, NOXOXKHI Ha GHOTHT, ~KOPHUHEBO-KPACHHIl
cmona-xnopur (K-XJIOpHT) # KopHuHeBble wiau KOPHYHEBO-KPACHbIE T1C0-
XpOHUHbIC YeUYHKH, ONSATH-TAKH NMOXOXKHE WA GHOTHT-GHOTHT-(errut. Miik-
posonnosoe naysenne K-xnmopura mokasano, uto om or ACCOIHHPYIOUIErocs
C HHM XJOpHTA OTJHYAETCs GoJiee BBHICOKAM COAEpIKAHHEM KoO, SiO, u
TiO; (cw. Ta6a. 1) u no XHMHYECKOMY COCTaBY H CTPYKTYpe HPeLCTaBisi-
er coGOH MpPOMEXYTOUHBIH MPOLYKT MEeXIYy XJOPHTOM M OHOTHTOM. Bwuo-
THT-(CHIHT JKe TpeicTaBJser Ccoboit TPOMEXKYTOUHBIH NPOAYKT MeM1y
MYCKOBHT-()EHTHTOM H GHOTHTOM W MO COCTABY GJIHIKE CTOHT Ik MYCKOBHT-
(enruty, uem K GHOTHTY (BHICOKO® cOIepiKaHHe Si0,, AlyOs, nusxoe co-
aepikanue TiOg, FeO, MgO, cm. ra6a. 1)

CpaBHEHHE XHMHUECKOTO COCTABA  CMELIAHOCIOMHBIX oGpasoBannit
cmona-xaopura (K-xjoputa) m GHOTHT-eHIHTAa mnOKasbiBaer Pe3Koe HX
pasnuuue. DTO BHAUATEJBHO GOJee BHICOKOE conepxanne KO, SiO, u
ALO; n ouens muskoe FeO u MgO g GHOTHT-(pEHTHTEe N0 CPABHEHUIO C
K-xnoputom; kpome toro, B K-xuopute Hepenxo HAGMIOAAIOTCS BHICOKOTH-
TAHHCTbIC PA3HOBHAHOCTEH.

Tpysunckuii Texuuueckmit Axanemust nayx Ipysin
YHHBEpCHTET Teosoruteckiii uncry
v, Al UL kanemze

(Mocrymuno 27.3.1992)
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PETROLOGY
D. SHENGELIA, 1. SHVELIDZE, M. BLIADZE
ON BIOTITES IN METAMORPHITES OF THE LOCKI CRYSTALLINE
OUTCROP OF THE TRANSCAUCASIAN MEDIAN MASSIF
Summary
In the Locki crystalline outcrop biotite occurs in chlorite muscovite
plates asa result of contact influence of granitoids. Biotite formation proceeds
in the following way:
mica—chlorite (K—chlorite)—biotite
chlorite + muscovite — pha ngite
biotite— phengite— biotite
In contact hornfels biotite is rich in titanivm centent and poor in fer-
ruginity. Due to the absence of AIVI, octahedal position, the biotite is cha-
racterized by the definite deficite and in several cases tetrahedral ARV is
compensated at the expense of Ti. It has been shown that K—chorite, ac-
cording to its chemical composition, is a median preduct between chlorite
and biotite, and biotite-phengite is a median product between muscovite.
phengite and biotite. Besides, the chemical cemposition of the first one

corresponds to chlorite and the second—to muscovite-phengite rather than
to biotite.
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AUTOMATIC CONTROL AND COMPUTER ENGINEERING

L. ABBASOVA

ASYMPTOTICAL OBSERVERS FOR LINEAR DISTRIBUTED
PARAMETER SYSTEMS

" (Presented by Academician V. Chavchanidze, 23.10.91)

A problem of identification for linear distributed plants on the basis of
observers’ construction, parameters of which converge to the corresponding
unknown plants paramaters in the moatric L,, is solved in this paper. Dis-
“continuous system theory mathods are used in observers design [1, 2]. Re-
cently the observers of such typs have been developed for the solution of
some particular typz of prodlems of distributed parameter system identifi-
cation [3]. A svstem distributed in the domain D < R", the state function
of which is defined by the equation

Qw, H+a®) Q (v, H=L[Q (x, 1), b1+ (x, ). x€D, >0,

Qx, H)=Qy), x€D

(1)
B[Q(x, #)]=0. x€T,

is considered. Here a(x), b(x) are paramelers which are to be defined, f(x,1)
is the examine external parturbation, I' is the bond of the domain D, L
and B are the differential operators which together with a(x), b(x), f(x, ),
Qy(x) guarantee. the problem (!) correction. In order to designate derivatives

of Q(x, ?) respectively in ¢ and in x=(x,,---,x,), designations of the type
BQ(;' Do Qx, 1), ) =Qy, (%, #), are accepted.
X

: g §
-+ Consider the one-dimentional heat equation with the boundary condi-
tions of a-sufficiently general linear type. Let us put in (1)
Cn=1 D=0, 1), L=(b(x) Q' (x, ),
' (2
QO 9+eQ'(x 1, _g=0, QU H+¢,Q'(x, HhI _ =0, ¢;<0, ¢;>0.

Assume that the possible value diapasons of plant parameters are known:
0<alx) <a* 0<<h(x) b Consicer the «model» (observer) of the system
(1), (2), the state function 0(x, #) of which is defined as
006, hFale) 0 (e, 1) = ((B(x, D)+N(8) 0'(x, D) +/(x; O+ ulx, 1),
xeD; t>0;
O(x, 0) = Qy(x), x€D,

. 3)
060, £)4-c, 0’ (x, t),x:0= 0, 0(1, )4¢,0'(x, t)'x=1=0‘
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For synthesis of the controlling effect u (x, #) and determination of the pa-

rameters  a(x), b(x), N() dynamics the functional V(#) = i}j a¥(x, t) dx,
b

a(x, §)=0(x, §)—Q(x, #) analysis is carried out. By virtue of (1)—(3) we

have

V)= j:ﬂ(x, OIF(xs ) +ulx, )] dx— { (2" (x, 1) (blx, 4N () dx
D D
F(x, H=—Aa(x, t) Q(x, )+ ((Ab(x, ti+ N()) Q' (x, ¥)) —ax, tyolx, 1),
Aa(x, t)= alx, ti—a(x), Ab(x, §) = b (x, )—b(x),
according to which it is seen that control
u(x, H)=—M(x, t) sign a(x, ), M(x, {) Z=sup |Fx, §)] “)
X

€D

>0

guarantees the condition jjz(x, #)il1,[p) =0, { >0 accomplishment only in

the case of the choice of N (¢, > sup bux, 1). It offers no difficulty to show
xeD

that in this case the condition
a(x, =0, x€D, t =0 (5
is being fulfilled [1]. A control equivalent [1i to w(x, {) on the manifold of
its discontinuites «(x, #)=0 is equal to
Upg(x, h=Aa(x, £) Qlx, H)—((Ab(x, 1)+ N(©) Q'(x, )" ©)
Determine the observer parameters variation dynamics as
“ale, ) =—Q s, D(1—exp (Qs, D) | |ute, 0 =N . z>JJ
D
B, =—Qx Hlulx, H—NHQ (o Hl, x€D, 130, 1)
ax,0)=a*,  b(x, 0)=0b% x€D
Carry out the analysis of the difference between values of plant parameters
and observers’ parameters using the functional W (t)= ‘ [|Aa (x, )] +
D
+ |Ab (x, #)]] dx. Calculate the generalized derivative of W(t). According to
(6)—(7) we have
% W{t)=— j‘lAa(x, 1] Q%(x, I1-+sign Aa(x, ) sign Ab(x. t)} dx—
D

r

L j 1Ab(x, H)[(Q'(x, £))? |14 (1—exp{—Q(x, 1)}) sign Aa(x, {)sign Ab(x, f)]dx—-
D

- §|Aa(x, 91 Q(x, 1) exp{—Q(x, O} dx
D

@[]

0
NM0959
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from which it is seen that, if

0 <o < Qx, 8), 0<u, < 1Q(x, 8], x€D, t=0, ()
then 751 W(t)=—kW(t), k=min {u, exp {—u), w2, Taking into account
that W(0) < a*+ 6% we obtain the time moment estimation begining from

1 £ *
which the condition W() <= is beeing fulfilled: L> @46
, =

mulate the received resulls as a theorem.
Teorem. Let fix, #), Qy(x) in the system (I)-=(2) be such, that the
condition (8) is being fulfilled and &> ’z]" P i)
€

e

. Then, begining

from the time moment ¢, the inequality ’ llax )—a(x, O+ b H—
b

—b(x, ] dx <= is being fulfilled, where a(x), b(x) are the observer (3),

(4), (7) parameters.

Consider now the two-dimentional heat equation. Assume that the state
function Q(x, #) is defined in the domain D={x=(x,, x,), O mwy<= 1
0<x, <!}, >0 and the operators L, is of the type

L=b(x) @y, t))'x! +(0 (0 Q (%, D) x, (9)
Since the most difficulty is represented by the parameter b(x) estimation
not limiting the common character of the proposed results, let us consider

parameter a(x) to be known. With respect to b(x) let us make the following
assumption

OSEW KO, Wy )] Sk iy j=1, 2 (10)
Consider the system
U(x, G+a(®) i(x, )= (b(x) +N @), (e )y, + (0 (1) +
+N(2) b, (xs D) g, + 106, +ulx, t), xeD, T
0(x, 0)=Qy(x), x€D, (11)
Bl (v, §]=0, xel. >0,
ulx, 1) =—M(x, t) sign o(x, ), Nx, t) >0,

bx, )= —3Q(x, 8) ulx, )~ N(t) Q (x, HQ (5 D+ Q" (5, )
X€D, 1 =0,
Blx, O=b% x€D
Theorem. Let f(x, 1), Qu) in the system (1), (9), (10) be such that
the  conditions 0 < &, < ]Qv"xl[, [QfX2| < h <o, j=I1, 2,
1 1

Qs ) Q7 (x, t)‘r;xl.:;dxlzj Qe 1) Q' (5, )|
g L= !
0

il
& dx,=0

Xg=
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are true. Then ( | blx, ty—b(x, 1)]dx—-——0, where b(x) is the observer
A t=0
D
(11) parameter.
In order to prove the theorem it is necessary to carry out the analysis
1 e
of the dynamics a(x, #) using the functionals V()= - \ @ (% &) dx
D
W) = | 126 (x, 0] dx. In conclusion it should be noted that by the choice
D
of the function f(x, #), it is possible to avoid the necessity of information
about the derivatives of the state function {o realize the suggested algo-
rithms 13].
Institute of control systems,

Georgian Academy of Sciences,

(Received on 24.10.1991)
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b0dmob 3sbedgBdhgdo Ly 3g@hogeBo 930b3930 Ygbododolo m(bmdo @d0gjEob
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ABTOMATHYECKOE VYIIPABJIEHUE M BBIYMCJMTEJBHASI TEXHMKA
JI. K. ABBACOBA
ACHMIITOTUYECKHME HABJIIOJATEJIM JIMHEMHBIX CHCTEM
C PACNPEJNEJIEHHBIMU MMAPAMETPAMU

Pesoume

B paGore pewaercs 3azaua WACHTHOHKAUMH JHHEHHBIX PacipeecH-
HBIX OOBEKTOB YNPABJCHHS Ha OCHOBE TNOCTPOCHHS HaGsogarescii, napa-
METPbl KOTOPBIX B MeTpHUKe Ly CXOASITCS K COOTBETCTBYIOLIHM HEH3BECT-
HbIM mapamerpaM oGbexra. Ilpu cuHTe3e HaGJIOfATENCll HCNOJB3YIOTCS
METO/Ibl TEOPHH PA3PBIBHEIX CHCTEM.
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wobobbuyeml boogbol Fywoo womebge ob bgde.

F93000wo 3gbhompoo ©oBdmbgs 3sdmoygbyds Fymol 94mbmBool 30bGoo.

$395 0sg06&nbgbeom 03 ©80mBgd0L Jrmodagnho bggodeo, Lows obgo-
G yogors 3h0bgo 3o3=(39gdyro ©5 3033903L 3bG0ol Loboo o3
©930mbgdobs s oo 30309856 Gobo@mbosty 3bLgdm e 9B gmbarrergo-
nbo Lopgmégdolb $odo@nbo dobogrgdo (b, 2).

Gbbowmo 2
860630l 390G 6L Ybodrrgdgern 393539gdol H30mbgBaly bmgoghro ymads@mbn
Bshggbydoemn
[ 360 Bg8e e
dgmtmogonto s ?m 2 —' 15°%) ! 15°% 3g60
be@agén v I % , VI | VIl vl | Ix ’ 3owsbgems J god0
S
| |
[ 13,0 | 18,0 | 21,0 | 23,2 ! 23,5 | 20,4 3700
o 12,9 | 17,8 20,9‘23,0 23,4 | 20,2 3650
boos 12,91 17,3 | 20,6 | 23.0 23,2)20.2 3680
Ugbsgo 12,81 17,6 | 20,8 | 92,8 | 23,2 | 20,1 3660
§omén 12,8 | 17,9 | 21,6 | 25,0 | 24,0 | 20,2 3650
oo 12,6 | 17,7 | 21,7 | 25,1 | 95,1 | 20.5 | 3630
ronogo 11,9 17,5‘21,6 25,0 | 25.0 | 20,3 3530
050560 1270 | 17:8 | 2109 | 25.3 | 250 | 2001 3550

bmgmbg 2 gbboromes Bobl, 439e Fobdmpagbogmo 39@ombogamébol
3obggoc 15%%g dopoemo SJBenk 33339550605 o830 3500°-%5 3g¢y00, b
Lagbgdoom Logdobobos 3b0bgob Loggosbm §09900b Jmboygebowog. wBsborsh, 13°
LoBgerre ogmednb 3333960 nboty 3oesbgme brgds 02borob dmereb - -
doobol  @abofyobTo. 3b0630b orglgogy Lobimbzgeros o8 3960mEo hogoeboyb.
Log3oab 08mmgds s ygoz0memds 8mbgds ogob-sazobgm . o060y go-
%980 4o, bogobg bg3me omgbodbyom, boJobms 22° @y w3t domotro (yl-
3gbednbe, bog bborTo d99m o dgBgmbopamébols 3mb539998000 b6
30Cymgoros. Lodfogol Jghompo ©093mbgng0 LydE9dHolb magh. o3 Bobodo
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~ Bhobgobomgol LoJobms 15—18° o by Fopor. Bg33gbognbe. dmygobogro
dmbo(3033000 LgdHgddbol ogol @83ghogmbe 2mbodbmem 3oBggbgdg by Bo-
Qaros. ym3gogg s@boBbme dngz0m0mgdl, bod hggh doge dmygsbogro -
B00boEgnhgdol  yrrods@nbo mbosydgda byrboybgr  ggmmmpond  Jobe-
393L Bg3360L déhobgol Jamephb.
$93mambobyropsb 333m30bobyg, doggshbos, bmd dbobgol Lsoglo Goba-

omdgdo 1bes gohhgl: @absgrym LojeboggrmBo — Lodgbhgoool, bmsol, obo-
Bob, Lgbogobs o bmdol boombydTo; smdembogergo LedoborgymmBo — gobood-
Bobs o0mETo oo I, ogrobbob d393m Farob 3o40b LobFysg 30Fgd%by. sdsbomsb,
pobogemyer Ledsborggrmb boombyddn Ygbedergdyeros 8bobgol 8mugebs 98-
emdob Foboo, bogrm sedembageryo Lodobonggrrmo go — Fyroo ©sgebgo.

3965880 Bogbogombob bob,

39036000l 0bbBogn@e

(3g3mgogs 14.2.1992)
PACTEHHMEBOJICTBO
T. M. TATYA, B. M. TOTUTHU3E

ATPO3KOJIOTMYECKHE YCJIOBUS PUCOBOM KYJILTYPbl
B TPY3UH

Peswowme

B T'pysun BO3MOMKHO BO3JCBIBAHAE DHCOBOIL KYJbYTPBl H NOPUTOM yC-
newso. TlocesHbie miomanu fsis prca MOryT GuiTh nojo6pani: B Haubosce
TEIILIX PCNHOHAX, HCXONS M3 HX GJATONPUATHBIX A4S STOH KYJbTYpu K-
MaTHYECKIX XapaKTePUCTHK.

PLANT-GROWING

G. GAGUA, V. GOGITIDZE

AGROECOLOGICAL CONDITIONS FOR RICE CULTIVATION IN
GEORGIA

Summary

Rice can be cultivated in Georgia successfully. Sowing areas should be
selected in warmer regions taking into account their favourable climatic
conditions for rice growing.
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BUO®HU3HKA
H. 3. JIEKAHOCHI3E, I1. P. TYUIYPAIIBHU/IN

BO3MOJKHOCTDb YYACTHS CYBDBEAMHHUIIbI
C MOJIEKYJISIPHBIM BECOM 41000 JAJIbTOH
B ®OPMHWPOBAHHU PEIYJIITOPHOTO LIEHTPA NAD.H:CoQ
PEOYKTA3bl OBIXATEJIbHOY LEIH MUTOXOHIPHUI
CEPIAUA BbIKA

([pejcrasieno uwienom-koppecnonientom Akagemun I. JI. Tymanuwmenan 20.12.1991)

B npeabuaymieil paore Mbl nokaszann, uro NAD. H: yGuxunon
(NAD.H:CoQ) peayKTasHbIi yyacTOK abixate/ipbHoii uemu L] comepkut
HeHTp AJsi mpouHoro cpssbianust NAD.H, xoropwiit perysupyer Konpop-
MAalHOHHOE COCTOsIHHe YOHXHHOHBOCCTAHAB/HBalouero uentpa. Mamenenus

o/
Y2 /o)

1 2 eeensuar)

Puc. 1. Baunsune NAD. H na HHaKTHBAlMIO DEKOHCT-
pynposaniioii NAD. H okennassi N-OM. PexoHeTpyn-
popaniyio NAD. H oxcuaasy (kommaexcer [—I1I 30
mr/ma, uar. C 5 MM u Komiteke 1V 10 mr/ma) uu-
ky6uposaan ¢ 5 MkM NAD. H B Tewenwe 5 muH.
TMocae noanoro okucaennst NAD. H B peakiuonuyio
cpeny sHocHmi N-DM ¢ Koneunoil Komttentpauueii 10
MM M BHKyGRpOBATH B TeveHne 2 MuH. 3aTeM HaMe-
paan  NAD. H okcnjasiyio aKTHBHOCTb. —Peakitmio
nauunagn foGasienuem K cpese 0,6 MM NAD.H

KOH(DOPMALHOHHOTO COCTOSIHHS IPOSIBJISICH O OTHOWICHHIO PeaKTHBHOCTH
NAD.H okcnnasy x mnomam Mg n momudpukaropy SH-rpymmsr n-XMB.
Bouio mokasano, uto depMent, ne copepxamuii NAD.H B peryasropnom
nenrTpe, 06pasyeT HeaKTHBHBIH KOoMIJeKc ¢ womamm Mg?* 1 npossaser
BBICOKYIO DEAaKTHBHOCTb K Mojudukaropy. IlpensapuresbHoc cBAsbiBaH#He



Bo3MOKIOCTD yuacTHsi CYOLEANHIUBl ¢ MOJEKYISPHHIM BECOM...

NAD.H B pery/isiTOpHOM UEHTpe IpPEAOTBpallaeT 00pasoBaHHE HEAKTH:-
HOTO KOMILIEKCa 3Toil KoHpopmalmu pepMenta ¢ wonamu Mgt u samu-
maer pepMEeHT OT HHAKTHBALHH MOIH(PUKATOPOM. .
JIOrHYHO ~ OBIJIO  3aHHTEPECOBATHCS — H3YUCHHEM B3aHMOACHCTBHS
NAD.H:CoQ peaykrasnl ¢ apyruMm Moxuduxaropom SH-rpynn-N-srua-
MaJieMMHJIOM, TeM 0oJjiee UTO B JIHTEPAType HMEIOTCsS 3KCIEepPHMEHTAJ/bHBEIE
nannbie o rucrepesuciom nosefennn NAD.H:CoQ penykrassl mo oruoule-

Puc. 2. Brmouenie MC-N-3M B pexoicTpynpopai-
nyio NAD. H okcugagy. A—sneKtpodoperpamva pe-
koucTpyupopatiofi NAD. H okcnzasst, B—astopaguo-
rpamva res. Pexouctpyuposanuyio NAD. H okcuaa-
3y (kommuexcwt I, 11 10 mr/wm, . C 100 wkM,
xomnaeke IV & mr/wr) mukyGuposamu ¢ 3 mM NAD.H
i Ces NAD. H B Tewenne 5 wmun, jo6apasam 1
MM BC-N-3M ¢ 10 MM N-3M (c KoHeunoii KoHueH-
Tpanueii) H MHKyOHpoBaaH B Teyenne 45 mun. [locie
nuKyGaiun  jaoGagaszn 100 MKM  vepKantostaHosa.
Pacrtgop pasGapastan aBamasl  Gy(epom H NPOBOAMIH
3J1eKTpodopes

HHIO K 3TOMY Momudukartopy [2, 3]. Hue npuBeaeHbl NOJyueHHbBIE HAMH
pesyubraTel BzaumopelicTsust pepmenta ¢ N-OM. C 1OMOWIBIO  TEeXHHKH
MEUYEHBIX aTOMOB C HCIOJb30BaHHeM s 3708t nean “C-N-OM upentudu-
LHpoBaHa Ta Cy6beIuHHIA KOMIUIEKCAa I, rjie JIOKaJH30BaH PEryJstopHsiil
ueHTp nas cpasbiBanusg NAD.H.

Komnzecw I, III u IV noayuanu no onucanHomy merony [4]. NAD.H
OKCHJA3HYIO AaKTHBHOCTb HW3MEpSIIH cleKTpodoToMerpuueckn B 10 MM
tpuc-HCI 6ydepe (pH 8,5) u 0,5 MM NAD.H B KoHeunoM obbeme 3 Mil
NpH AJHHE BOJHBI 340 HM.

NAD.H: CoQ peaykrasuyio aKTHBHOCTb ONpELE/SIH B TOM e Oydhe-
pe, comepzkaem 25 MkM Q; u 10 MM KCN, npu jaause Boambl 340 nwm,
NAD.H : peppuunanui-peyKTasuyio aKTHBHOCTb — B TOH JKe PeaKiiHoH-
HOil cpegle, cozepxamieli smecto 25 MKM Q; 1 MM KsFe(CN), npu naune
BOJIHBI 420 HM.

Bce wusmepennsi perucrpupoBaiu npu +30°C, KoHUeHTpalwio OeJxa
onpenessiiu GIopeToBbiM MeToaoM. OcCTasibHBIC ACTAJAH NPHBEAEHLl B NOM-
OHCSIX K PUCYHKaM. DJiekTpodopes nposoiniu no meroxy JIamuan [5].

HsBecrHo, uro kommjexkc | HemocpexcTBeHHo me okucasier NAD.H.
Jast ero okucsieHHusi HEOGXOAUMbI MCKYCCTBEHHHIC aKICHTODPLI, TaKue KAk
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64 H. 3. Hekanocusx

se, [I. P. Tymypamsuniau

Qi u KsFe(CN)g. Hcrnosb3oBaHHe HCKYCCTBCHHBIX AKUENTOPOB  BISHOMBI
pumentax ¢ N-stnamasnenmugom (N-9M) ne npeacTaBisoch BO3MOK-
HBIM, T2K KaK AaHHbIC aKUENTOPbl MOJHOCTHIO HJH YACTHYHO aKUENTHPYIOT
IJIEKTPOHDl POTEHOHHEUYBCTBUTENbHBIM HyTeM. [[03TOMY B KauecTse MOJge-

JIH MBI HCIOJb30BaJIH PeKOHCTpyrposanHylo NAD.H okcuiasy us KoMiiex-

cop I, III, IV, rae B usbuiTke Opasu xommiexc I, a kommieken III u [V

B KaTaJMTHYCCKHX KOJHYCCTBAX.

KuHeTHKa WHAKTHBAUHH PeKOHCTpyHpoBan#oii NAD.H oxcupasbr mo-
Kasaia Ha puc. 1. 3 npeacTaBaenHblX faiHbLIX BHAHO, YTO [OC/]E MHKYGa-
unn NAD.H nnaxrusanuss NAD.H oxcupasui N-OM nmpomcxout cymierc-
BEHHO MeJJICHHEe, ueM Ge3 NpeABApHTeNbHON nEKyOamuu. pyrumu cio-
same, Buged sQ@exr sawutel NAD.H. IlosyseHHbe 3KCIEpHMEHTadbHble
pesyJ/ibTaThl NOKAa3blBAIOT, YTO yBeaHueHne KoxueHrpauuu NAD.H npuso-
JHMT K yMeHbIUeHHIO crenedu uHaktuBauyuu NAD.H OKcuaasbl. Jdast uaed-
THQHUHPOBaHNS CYObEIHHHILI KOMIIEKCA I, KOTOpas ydacTBYeT B pery.s-
MM yOHXUHOHCBA3HIBAIOLIErO UEHTPA, GLLI IIPOBEACH 9JMEKTPOGOPEs PeKOHCT-
pynposanioit NAD.H oxcuaaser nocse uuxyGauun ¢ “C-N-OM. Ha puc. 2
HPCJCTABJICHE  PE3YJIbTAaThl  3JeKTPo(Ope3a H aBTOPAAUCTPAMMBI TeJis.
Tlipusenennble nauHuie moxaswiBalor, uto NAD.H samumaer ot moandi-
Kalii 1Be cyObeAnHnilbl Kommaexca I ¢ MosexyasipabiMu Becamu 710600 u
41000 paspToH. Vicmosb3yst MeTOJ HMMYHOO/IOTHHTA, YAAJIOCh [OKA3aTh,
uTO CcyObennHHUa ¢ MOJCKYJApHBIM BecoM 71000 maabron mpuia
K MHTOXOHJDHAJILHOH TpaHCTHAPOreHase, a CyObEAHHHILA C MOJEKYJ
b _Becom 41000 nasbTOH SIB/ISIETCS COCTABHON YacThiO KOMILICKCA 1.

[losyyennbie pesy/ibraThl NOATBEpAKAAOT cymecrsoBaue NAD.H za-
BHCHMBIX B3aumonpespamaowmux cocrosauii NAD.H:CoQ peaykrassi, or1-
JIHYAIOLLHXCA PEAKTHBHOCTLIO MO OTHOWICHUIO K nOHaM Mg?* u Moaugpuxa-
tropam SH-rpynm.

T6unuceknil rocyiapeTeertbiii yHisepeuTer
M. M. A, JTxxaBaxumismun

(Hoctynnno 13.1.1992)

30MBOBOSS

6. R0396MLOJY, 3. 010BVHGYBZOLN

41000 ROWSMEN 8MLISTLTAHN FMEOL 83MED LIBIGMIVLOL BILSIM
HME0 bOOOL 3TLOL 306MIMERGNIBOL LTEMIZNMN KO0k
NAD.H.CoQ #9RT565%IXN T3BOL 6IBTWLI6MEGIL0 BI6&GNL
BM&H2NGHI>SDN

bgbondyg

3060Tbryro 9BHmdgdol Bgompol  gedmygbydoo  Eohggbydos, b3 SH-
28993900b 3mEogogegmbo C—N — gmomdsrrgodopo obgbl Lnborjzome go-
330b NAD:H.CoQ ébyopi@etel o8 bpgbogmemol  Bmpogogeos,  bmdmab
Bmrggnnbo fmbos 41000 om@mbs. NAD.H-006  Fobobfodo 0bgmdo(300
ool 08 Lpdghognel MC—N—EM-ol 3mi390930bsgsb. 6586m3%B0 FobBer-
©3960gro 9dL3ghodnbEnme Bggagdorost 393mBobobg Bggh Bogb 3olmero-
b3o (39bbo NAD:H-ob  s49380bgd0bsmgals mgorobgdmmos NAD.H.

CoQ-bgenieetel  bydghogmmby dngggmemmo "fh’mEn;; 41000 ogr@®mbo,
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BIOPHYSICS

D. DEKANOSIDZE, P. TUSHURASHVILI

THE POSSIBLE ROLE OF THE SUBUNIT WITH THE MOLECULAR
WEIGHT OF 41000 DALTON IN THE FORMATION OF THE
REGULATORY CENTRE OF NAD. H: CoQ REDUCTASE
REGION FROM BEEF HEART MITOCHONDRIAL
RESPIRATORY CHAIN

Summary

Experiments with U“C-N-EM have shown that subunit of NAD.H:
CoQ reductase region of respiratory chain with the moiecullar weight of
4100 Dalton is modified by the “iC-N-EM Preincubation of the NAD.
Hit CoQ reductase with NAD. H protects this subunit from modification.
Obtained results demonstrate {hat the regulatory ceatre for the tight binding
of NAD. H is located on the subunit of NAD. H: CoQ reductase with the
molecular weight of 41000 Dalton.
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BUOXMMHUST

JL I ACATHAHM, 3. LI JIOMTATHI3E, M. U. [UKEJIHS,
T. M. IMPUXAJIABA, H. PAMULIBUJIN

METAJIJIOOPTAHUYECKUE BAKTEPUIIWbI
(Mpeacrasaeno axagemuxom I. M. Ksecnranse 23.3.1992)

Papee mamn GblI0 YCTAHOBJICHO, YTO AHOKCHANCTHJICHOBEIE NPOH3BOL-
noie peppouena [1] 06/a1ai0T NPOTHBOONYXOMEBLIMH H AHTHOKCHJINTEb-
HbiMu cBoficTBaMu [2]. Kpome TOro, OHH BJHSIOT HA CTPYKTYPHO-(YHKIHO-
HAJILHBIE CBOHCTBA SPHTPOUHTOB (3], aKTHBHOCTH HPOCTAraHAHHOB [4], u3-
MeHeHHe (PH3HKO-XHMHUECKHX CBOHCTB KyJbTHBHDPYEMBIX KJETOK KYPHHBIX
5MOpHOHOB W ABJAIOTCS HHIHOHTOPAME POCTa KieTox [5], a deppouen-, mu:
MaHTPEHCOJAePIKAIME JABYXaTOMHbIC CHHPTHl ALETHICHOBOTO PsAAAa Xapak-
TEPU3yIoTCsl GaKTEPULUHAHBIME cBolicTBaMu [6, 7).

Hacrosmas paGora NOCBALICHA CO3AAHHIO HOBBIX AHAJIOTOB IUMaHT-
PEHCOJAEPKALNX ALUETHICHOBLIX CHHPTOB M H3YUCHHIO TOBJIHSHHS 3aMEHH

AHGATHYECKHX M apOMATHYECKHX DAMKANOB UHK/JONCHTHIBHEIM HA HX

GaKTepHIHAHYIO aKTHBHOCTb., CHHTE3 TaKHX COCAUHEHHI OCYIIECTBISIH
1o paspaloTaHHOMY panee HaMu MeToxy [8]:

OH OH

|
N el
J—a=C=_l ]

‘ i d

1

CocraB M cTpoelHe HOJNYYEHHOTO CHHPTA | yCTAHOBJCHH MO KAHHHIM
sqiementnoro ananusa u MK-cmekrpos. B HMK-cnektpe mMmelorcs: mnosoca
norsouenna npu 3200—3600 cm! (OH), 3100 cv™! (C—H wmumantpe-
Ha), 1960, 2030 cv™' (C=0 uumanTpena) u ciabas moJoca C YacTOTOH
2220 cm! (C=C).

Msyueno raxie BiHSHHE H3MEHEHHs CTPYKTYpHl 1 Ha GaKTePHIHIHYI
akTHBHOCTb. C 3TOil 1eJBI0 MPOBEICHH AHHOHOTPONHAS MEPErpYNIHPOBKA
i KaTaJnTHueckoe ruipuposanne I. B pesysbrare HOJydeHbl HEMpeielb-
et oxcukeron (III) m umvanTpencomepKaluii ABYXaTOMHBIH CIHPT 3TH-
JieHoBoro psiga (II):

fl) OH ?H lOH
Ne- CoUH—E 7 7 N e—ca=cu_l7 |
R L el R i
A N |
Nin o C,H, 1 Mno CH, 1
(CO), (CO),

B MK-cnekrpe IT HMEIOTCSI Bee NOJOCH NOTJIOMICHHS, KOTOPHE NPH
Be/IeHbl BBINIC, OAHAKO OTCYTCTBYeT morsomenne — C=C-rpynmsr (222

cM™') H NPHCYTCTBYeT [0JOCA NOTJIONIEHHS \C=C< cpsiu nipu 1620 v,

/

a p cnexrpe III nmerorcs xBe uuTeHcHBHBHIe mOJOCH 1680 cv~! u 174
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cM™!, KOTOphie YKa3HBAIOT Ha HAMHIHE B COCIHHEHHH CONPSIZKEHHLIX CBSi-
3eil >C=O " >C=C /. [onyyennsie panmbe OJIHO3HAYHO  NOATBEPIH AAI0T

pS

crpoenne II u II1.

l-uwnmaH‘rpeuun-l-cbeﬂu.n-1-0KcH-3(l-oxcuunxnoncn—
tHa) -2-nponun (I). Peaxmmio IpOBOAAT 10 Metony [8]. s peak-
umn 6epyr 4 r Mg, 19 r stuaGpomuna, 9 r 1-OKCHIIHKIONeH T’ AT 1 IEH A
n 13 r Gensommmmantpena. Toayuaior FKEITOBATbIC KPHCTAMIL.  Brixox
145 r (85%) T. mr 154—155°C. Haiizeno, %: C 63,45; 63,66; H 4.41;
4,60; Mn 13,62; 13,87. CooH 905 Mn. Bowucaeno,%:  C 63,16; H 4,55;
Mn 13,13.

Karanurnueckoe riipuposanue I B xoaby aas ruapu-
poBanis nomemaior 4 r I, pacrsopennoro B 50 M CYXOro CHHPTAa, H Ka-
Tamusaropa— nnkeas Pewnes. Buito morvomero 255 Bojopona. Kara-
MHSATOP OTICJAIOT, 4 U3 CHHPTOBOTO PACTBOPA MOCAC VAaMeHIs pacrso-
PATEJIS BLUICSIOT GeJ0-’KeaTble KPHCTAJIbL. Berxon I»anmampelmml-(bc—
HUJT —OKcn-B(1-ox(cmlmmonem'm)2-nponeHa (I 39 r(95%), r.
80°C. Haiineno, %: C. 63,37; 62,04; H 547, 567; Mn 13,43, 13,39
Cg2Hp05 Mn. Briumcaeno, %: C 62,86; H 5,00; Mn 13,09.

AnuoworponHas meperpynnuposka I B peaxumnonnyio
x0n16y nomemaior 4 r I u 75 ma aexsinoit CH;COOH u npu nepemeninga-
HHE HarpesaloT. Xox peakuuu KOoHTposupyior meronoMm TCX. Ilocse me-
YESHOBCHHS HA XPOMATOrpamMMe MHATEH HCXOMHONO BOIIECTBA PeaKIHoHHYIO
CMECh OKCTPArHPYIOT 3(DHPOM, IKCTpAKT TPOMBIBAIOT BOMOH A0 HEHTPaJb-
HOMl pearumum u cymar maz Na,SO, Ilocre YAaJIeHHsT PACTBOPHTENS TiO-
JYHaJIAn JKeJIToBaThle KpHCTadabl. Brixox 111 38 (95%), 1. ma. 94—95°C.
Haiineno, %: C 63,79, 63,28; H 3,92, 4,38; Mn 13,55, 13,20. CyH;00- Mn.
C 63,16; H 4,55; Mn 13,13.

AkrHBHOCTL coenmmenmii [—IT] TIPOTHB  HEKOTOPHIX  (hHTONATOTEHHBIX GaxTepuii
H aKTHHOMHILETOB

_ 0O
Beununna zon yruerenns TeCT-06TLEKTOB, MM (KOHTpOIL

Coennne- | Konmentpa- \)
HEs unst, v/ Bacterjum tu- |, Xanthomonas | Actinomyces Streptomyces
| mefaciens campestries globisporus albogriseolus
i _—
1 1,0 f‘ 6,0 ‘ 7,0 ’ 2,0 , 0,0
0,1 | 2,0 | 2,0 0,0 0,0
0,01 0,0 | 0,0 0,0 0,0
11 1,0 4,0 | 5,0 0,0 0,0
0,1 | 0,9 | 3,0 0,0 0,0
0,01 0.0 | 0.0 0.0 0,0
I 1,0 2,0 ] 3,0 2,0 0,0
0,1 0,0 0,0 0,0 0,0
0,01 0,0 0,0 0,0 0,0
i

Iis BHsIBIeHHs GaxTepuuuAnbIX cBoficts [—IT1 HCTBITaHA HX TOK-
CHYHOCTL IPOTHB (DHTONATOreHHBIX Gaxrepuii: Bacterium tumofaciens (BbI-
SPIBACT PaKOBOe 3a(0JeBAHHE BHHOIPALHOI 70361), Xanthomonas campes-
tris  (mopaskaromuii HEKOTOpPLEIe GaxueBke KYJIBTYPH) H aKTHHOMHIETOB:
Actinomyces globisporus, Sireptomyces albogriseolus. '

HentityeMele MEKpOOrpann3Msl (buronatorennsie Gaxrepun) xymbri-
BHpoBasH Ha cpele Bypkxonrepa (xaprodenbusiit oTBap — 1 J, NenToH —
5 r, NagHPO;—2 r, NaCl— 2 T, MUMOHHOKHCJHIA HaTpuii— 1 r, acnapa-
rud — 1 1, raoko3a —6 T, arap — 20 r, gucTHIIHPOBanHAS Boja— 1 a), a
AKTHHOMHIETHl — Ha cpefe Kpacuibuukopa (KNO; —1 r, K:HPO,—0,5T,
NaCl—0,5 r, MgSO,— 0,5 r, FeSO,— caensr, CaCO; — 1 T, Kpaxmaj—
20 r, arap—20 r, BOAOMPOBOAHA Boja—1 ). Tokchueckue cBojicTsa

j
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- 101945
BBISIBASIN JTYHOYHBIM METOAOM. Be.ﬂvﬂ"-ﬂflﬂy TOKCHYECKOTO JAEHCTBHS onpene-

UL TIO 30HAM CTePUJILHOCTH BOKPYT JyHKH. KOHTposaeM ciyzusin pacr-
BOPHTE/IH — ALETOH H TeKCaH. B JyHKM BHOCHIH BemecTsa B KOHIIEHTpa-
umnsix: 15 0,1 u 0,01 r/m.

PesyibraThl sKCnepuMeHTa NpHBEACHH B TabJuIe, H3 KOTOPOil BHi-
1O, UTO HCCJICAYCMDIC BCLIECTBA XaPAKTEPH3YIOTCS TOKCHUCCKHMH CBOHCT-
BaAMH [ MHCHOGHPYIOT DOCT (HTOMATOrEHHBIX Gaxrepuii (Bacterium tumo-
faciens, Xanthomonas campestris) u axrTHHOMHICTA (Actinomyces glo-
bisporus). Caenyer OTMETHTb, uTo Bellecrsa I, III topmossit pocr u pas-
BHTHC, KaK (DHTONATOreHHBIX Gaxrepuit, Tak u akTHHoOMHuLeTa, a Il gefier-
BYCT CCJICKTHBHO — OH HHTHOGHPYET POCT W PAa3BHTHE TOJMbKO ¢uronaro-
POHHBIX GaKTePHH, a HAa AKTHHOMHIETH He aeiicteyior. Kpome rtoro, u3
HSYUCHHBIX (COCMHCHNI HanGoJiee aKTHBHBIM SIBJSETCs I, uTO yKa3pipaer
Ha TO, u4TO H3MEHEHHEe CTPYKTYpnl | (3amena — C—cBsian na —CH=

O

I

CH— un —CH=CH—C—) e nosbimacr GaKTCPUIHANYIO aKTHBHOCTD,
@ BBCICHHC [HKJONCHTHILHOrO (parMeHTa Mecto anubaTHueckuy i apo-
MaTHUCCKHX PAJHKAJIOB YBEJIHYHBACT GAKTEPHIMIHYIO aKTHBHOCTD HHMaH-
TPCHCOACPHKALLKX ABYXATOMHBIX CIHPTOB AlHTHICHOBOTO psiga [7].
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BIOCHEMISTRY

L. ASATIANI, Z. LOMTATIDZE, M. JELIA, G. PIRTSKHALAVA,
N. RAMISHVILI

ORGANOMETALLIC BACTERICIDES
Summary
The ‘paper deals with a study of interaction of benzoylcymantrene with
imagnesium-bromine derivative of acetylenic carbinol. After interaction ace-
tylenic diatomic alcohol (1) was isolated. Catalytic hydrogenation and anio-




Merannooprannseckue GaKTepuLH B
e - e e
notropic  rearrangement of 1 were carried out. Corresponding ethylenic
glycol and unsaturated ketone were obfained. Bactericidal properties of
the substances obtained are studied. It s shown that they possess bacteric-
idal activity and inhibit the growth and develcpment of actinomycetes and
phytopathogenic bacteria,
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M. 2M&G>OdI

£0856MKRS NEOAPLECTANA THESAMI-, (STEINERNEMATIDAE)
29397065 8M%BO0GI 3BMBIWSL GbNAMBSE0 LbATLOL 1&6V3&VHIB%I

(Gotdmsrogobs ogoepBoob Fagb-gmbgbicbogheds b, ynhsdyerds 24.2.1997)

96@m3mBdamegdol gséol (Neoaplectana) FobdmBoagbrgde 3smmag-

Byl Sorobo@gdoge 003emgdosb. 3o Yggderose Lepidoptera,

Diptera, Isoptera
Homoptera -bs po bbgo bob83830 Bgdegerro 3Fgégdol 0b3 3

bgds [1]-
(Bedogros, bl ggeto 6gmadergd@obol ommagbmds o mgoEgdneos Liod-
Bomb-3o)@gbogdly  (Achromobacter nematophilus), émdgero bydsdmel
6ofmogos dmaogbgdnero 2, 3]. 7

698s¢mes N. thesami [4] ododo@mtosdo Lbgsabbge Lobgmdol 3Fgég-
30l (030 oo hbhorol, gomadspmlb $oEmBoolb bodob, 38l Héoho-
b, dobodoky 3bmdgmeb oo Lbge) Bs@rrgdol @sbooBgebomgdrrom 0f6s 3odm-
GO hegobgdneds (rgdds 330h396, bmd Bymedrrgddebs 30369 3F9b9%0b
©o0(33:0 3950

23b3360396¢ 0L FoBobl Fotlmopagbee N. thesami-l 303009300 BFgéob
2605830 godmPagno dsmmrmaonho Gamomgdgdol @opagbe. 0043063905
dobs gofobdmgen Jmbodmbyg dbmdgerol V obogol ool (3bo8mgeb Jue-
gorby. o060Bbyro 3Fgéol Bo@rgdo  ogenbgabobgm 639s@mnbo Liyb3gh-
%000 (Hodto — 1 3 FyorrBo 700 6935m9). Pogobgdmeo Grob Byeger
byl 97% oo

§bmdogmas, bmd dmbedmby §bedgeel (3b0dmgebo Jumgoro Tgagde dm-
3énggorgdymo gmbdol ab0beymgdobogeb (Ld. 1, 9), bmdgdo wogol 3bébog
33opbmp ggbne abm393L 436026, Gbnamsoﬁ Jbemgorb 206L 94360l 393m-
adgs. ogn Boghmbymdob 3399 oo 6L J36ob.

N. thesami-o 3mbsdobg 3bmBgemel ©o0b3ebobgdo@sb 12 Losmal 30gerol
U3gy dob mégeboBdo 1360T36crm  33rrogdgde 20b0d6gdmps.  Lobger-
©mdb, opoboBbo (3b08mgebo Jumgorol aobiymgdol gaers(30e, demo §09303-
Aabodob o @bodmgobo Jbmgoerob nrégeBmbobo Lobpahnb beggge Lob. 1,
3—3).

7430 24 bocoob Bg8wgy 303006ogmdl (3b03mgsbo Jbmgorrol gdgegol
Gorgane bebgdoe 3963y (Ld. 1, ), V908h6930 393mrodgol gmddoskn
553364980l bompgbmdhogo 3o¢gds s 333030 (bodmgebo Jumgoemol orr-
490 ©@b@gde oo, 5006036 »g0m  (3bodmgebo Jumgorol  mpbgegd
Goe3obdol gobobo. w3hoger, Lobgbge bodmgebo Jumgorrol mEéggdol 3o0-
$6ebo.




b8o00@s.. gogmgss dmbadody ol Ghodngsba Lbygemnl Lobndontodty 71

ododrg dbm3gensl

23L39b0356¢0L ©oFy9d2006 48 Lssoals 3ebgeroesb dodb

b03396 JuergoemBe NBee 3608360 mma060 G3Tery 86930, (b0dmge-

Bo Jlergogrols 93630980 0Bemgds, 0Bgds by Bmbobs Lobemghgdo, 3603369-

rmgbo a°bborros 338M@n3@nb Bobdosbo 3@3335@35rb Hompgbmds (binén.
1, 9).

72 Losorol B9, (b03mg0b0 Jumgoeo, bomgob g obgon, smody oblgdemdl
{Lyé. 1, 3). Fobs 30ty Bg03hGgg, dmygomemm-3oygogobgbe 303396930, bmd.-

wgdog BwlﬂooEoQ 230380 (3bo8mgsbs 036590930 Go@m3okdsl, 408000000 go-

Bmgggmoen 398mmodgol gmb3oche 9T 9335¢93°b 3bm39de. Bom Beobby 3439-
6o gedmobhygs B230G0GI30, bmdrgdog Fetdmoragyb yogobggéo 303396-
&ob bobhgbgdl — (3bodmgebo Jumgool sBemol 3bopnddb. Smggboo domgo-
6o oo bmdobss.

B3960 93b39%0336¢9300 oeb@nbos, ¢md 6930¢m@g30 dmbedorby bm-
YPerob dogTo Bgefagobol 396056 35dBgt0ogdals Bg@obal Fgbodergdrmmdsb.

2860300, 3F9bTn ©gatowsool 3bmgbo 3080bobgmdls B93gaboobhep:
dobedoby 3bmdyemel 0bgobobgdosb 12 Lssools Udegy o0boB6yds (3b0Bmge-
6o Jlogormobs ©o 398merodgol ©sBgmo. 3Fgbob 393excm0dgg0l sbgon bg0 o0
396mbbe80gbos, 3060n@sh 0o FobBmowaghbl 8Fgéol, “g0dgomee Lobggdal, de-
3gemog 3Fgébols ®hasbobdol Bobommgoné 03@oyd9d%y Jobzge 6gog0bg-
3ol odemggo. 398mrodgol Q9809 8Fgébobs gobommmgombo dpgmdodgmdol
@3ogdety  bgogobgdls (3b08mgoebo Juegocro. (bodmgsbo dbmgogrobs s 3g-
doxmodg30l sBerol, yegace 8Fyéo 0338, mbee 30300obb3me, bmg §Fg-
®ob 3bodmgsbo Juegoeol mrdhgegdol 3ob133¢me3060 ©33ms @ 389694900
693s@mpsbomob bn%nmo'g(m;@ 3gmgo Bod@gbogdols 30143300920l Ygace. gb
Boddnbogdo Fgéols @b360%330 6935¢mes N. thesami-L 809605 obergmcro-
b33m0,
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bgdoomes  N. carpocapsae-oo 3o3bmbaml 0gobnrsl @06,

Lob gbodegseb Jumgormdo sbogresgonbo Jsom-3mbgmmngonbo GGC";J"Q;SOB%-‘
0boBbyro [5].
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n6Bymdob 85367 3F5éhg30L Fobssmdpgy Ledbhdmergg oo,
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TTAPASHUTOJ/IOTHST M TEJLMUHTOIOTUS

O. A. TOPTAZI3E

BJIHSIRIE |

*MATO/IbI NEOAPLECTANA THESAMI
(STEINERNEMATIDAE)

HA CTPYKTYPY JKUPOBOI'C TEJIA 3MMHEM ITSIEHMHLIbI
Peszowme

Buio uszyueno sausinne semartoanl Neoaplectana th:sami na ipopoe
TEJN0 3HMHEil N8ACHUUB. DKCHCPHMEHTAJbHLIE HCCAETOBaHHS  TMOKA3 A,
UTO TMEPEPOZKAeHHE JKHPOBOTO TC]a — JEreHepallisi JKHPOBLIX KJETOK 1 HX

JHZHC — CBA3AHO CHMOHOTHYGCKH C 3TOH HEMAaTodOHl GaKTepHSIMH.

PARASITOLOGY AND HELMINTHOLOGY

O. GORGADZE

INFLUENCE OF NEMATODE NEOAPLECTANA THESAMI
(STEINERNEMATIDAE) ON STRUCTURE OF FAT BODY
OF OPEOPHTHERA BRUMATA

Summary

The influence has been studied of the nematode N. thesami on the
fat body of Operophthera brumata. Experimental studies have shown that
the regeneration of the fat body-degeneration of the fat cells and their
lysis are connected with bacteria, symbiotic to this nematode.
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J. 1. BEHHAIUBMWJIH, T. K. TOTHYALSE

YJADTPACTPYKTYPHBIE USMEHEHH KJETOK CBE3bSIH
NGCJE MHTPATIEPMTOHEAJIEHOTO OLHOKPATHOIO

BBEAEHUSI BEH3IHPEHA

Peswome

> USYUSHHE KJACTCK I
YiKe uepes 24 waca n
OTOpbIC C}"L’WM‘!K;}O{‘KOHH‘!ECKHC O

Bruio IIpOBCACHO 3JACKTDOHHO-M i KOmx
YEHH y 8 oteznsH mo JIC BBEACHHUS (’)CH3HHD€H"
BBCICHUST 60}13HH[)CH3 OTMEUaJUCh HEeK
OEHHOCTII, KOTOPHIC MONKHO PASACAHTH HA AHCTPOMHUSCKHR H JHOT
Hbie. CelyeT oTMETHTb MOP(OMOriECk HOMHMOPHUM  [eNATOLHTOB, A
TAKHC MOSBJCHAC T. H. OBAJbHBIX KACTOK TOMO- H TIeTCPOKApHOHOB. Bo3-
MOKHO, MOCJCAHHC THIbl KJIETOX ABJSIOTCS CYGCTPATOM 3J0Ka'18CTBCHHOIO
pocra.

CYTOLOGY
D. BENIASHVILI, G. GOGICHADZE
ULTRASTRUCTURAL ALTERATIONS OF MONKEY'S HERATIC

CELLS AFTER SINGLE INTE INOCULATION
OF BE

PYREN
Summary

In hepatic cells of experimental monkeys ultrasrtuctural alterations

-emerged after inoculation of benzpyren. Oval cells, homokaryons and mul-

tinuclear cells appeared. Submicroscopic changes of hepatocytes can be de-
vided into distrofic and displasticones.
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IKCIHEPHMEHTAJIbHAST MEJIMIWHA

A. A. MAKAPU]I3E

CTPYKTYPHBIE OCOBEHHOCTHA $®OPMEHHBLIX 3JIEMEHTOB
KPOBU BOJIBHbBIX MTPYU PA3JIMUYHDBIX 2HIOIEHHbIX
JEMNPECCHSIX

(Ilpeacrasieno akazemukom B. P. Haneiimsnan 25.3.1992)

TIpoGieMa kiaaccHpHKALHH  NCHXHYCCKHX  3abojeBanlii — oana H3
Hanbosiee 3HAUNMBIX B COBPEMEHHOH NcHxmaTpuH. B 3ToMm naane ocoGeH-
HO BaXKHBIM INPEACTABJISIETCS ONpPEICJCHNE - Pa3Juukil Tmatorenesa Jaenpec-
cHii (MpH MaHHAKaJbHO-ACNPECCHBHOM IICHXO03€ M IIPH DCKYPPEHTHOH ILIH-
zodpennn) .

B rteuenue psia Jer HCCAeAOBATENSAMH H3YUadHCh pasJHYHBIE mapa-
MeTpBl KJETOYHOH AaKTHBHOCTH ((pepMEeHTAaTHBHAS AaKTHBHOCTb, (haromuros
i OT. A) AJd YTOUHEHHs] M HAXOMKJIEHHS HX 3aBHCHMOCTH OT OCOSeHHOCTel
[CHXOMATOJIOTHIECKOH KapTHHBI MPH PAa3/HUYHBLIX TNCHXUIECKHX PACCTPOl-
cTBax, B YACTHOCTH IIPH JCNPECCHBHBIX COCTOSHUSIX.

Onnako, HecMOTPst Ha OOCIIHPHYIO JHTEpPaTypy, Kacawoulyiocs addex-
THBHOII NATOJOTHH, O HACTOSIIEr0 BPEMEHH BONPOC ITOT OCTACTCS OTKPH-
TBIM, HE peIleHa NpoGJeMa HO30JOTHYECKOTO eAMHCTBA, THIOJOTHUYECKOTo
Pa3ACJCHHST H MATOreHETHUECKO OAHOPOAHOCTH NCMPECCHIL.

3a nocjeiHHe TOAB, HAPSAY C KIHHHYECKHMH HCCJCIOBAHHSIMH, IIO-
SIBHJIMCh Pa0OTBl, B KOTOPLIX PacCMAaTPHBAIOTCS ACNPECCHBHBEIE COCTOSHHSL
C TO3HUIKHH OHOXHMHYECKOTO M NaTO(H3HOJIOTHYECKOr0 aHajgH3a. B cBssH
C 9THM BO3HHKAET PsiL MpoOJeM, pellcHHe KOTOPHIX BeCbMAa BAXKHO Kak
st pa3zpaboTKH MeToJ0B AH(GEpPeHIHa bHOIl AHATHOCTHKH, TaK H I
JicHeOHO-TTPO GHIAKTHUECKHX MEPONpPHSITHIL.

3acuyKHBAIOT BHHMaHHS HCcieloBaHHs [1], B KOTOPHIX OCYLIeCTBJAI-
¢s1 TOACYCT TPOMOOLHTOB B TIpPYINax OOJbHBIX LHKJOTHMHCH H IIH30a}-
(DeKTHBHBIMH PACCTPOHCTBAMH. B 3THX Hcciel0BaHHAX GBIIO OTMEUEHO To-
BBHILIEHHE KOJMYecTBA TPOMOOIMTOB JHIIbL B rpynne GoJbHBIX (€3 A0moJ-
HHT@JILHOTO NMPHMEHEHHs APYTHX TCHXOTPOMHBIX TIPEnapaTos.

caydae Jenpeccud npu nzodpenun Obiio obHapymeno [2] nosb-
neane MAO B TpomGouurax. Otciona HayueHre MOPGOJOTHUECKHX OCO-
OenHocTeli (POPMEHHBIX 3JeMEHTOB 0e/ioil M KpachOil KpPOBH NPEACTaBJS-
eTCsl BECbMa HHTEPCCHEIM, TaK KakK paboThl B 3TOM ILUIaHe B H3yueHHOI
HAMH JIHTEPATYpe OTCYTCTBYIOT W HMEIOTCS JIMIIb CAHHHUHBIC 'CCLIJIKH, Ha-
npHMEp HA H3MEHEHHE CTPYKTVPBI NPIH MOACYETEe TPOMOOUHTOB B TPymmax
GOJIbHBIX PEKYPPEHTHOH IIH30(ppenHeil H MaHHAKAJbHO-JICIPECCHBHEIM IICH-
NO30M. .
Ilpu sHIOTeHHON Aempeccuy [3] M3yyanuch KOJMUECTBEHHOE COOTHO-
iieHne GeJbIX I KPACHBIX KJETOK, aGCOJIOTHOC H OTHOCHTCJbHOE KOJHye-
CTBO ,'IHM(I)OLLHTOB. HO:!Y‘{L‘]!HNC NoKa3zaTein CpaBHHBAJKCh C IOKa3aTteJs-
MH, XapaKTepHBIMH 1Jsi 310POBBIX JHIL. 52% GONbHLIX VHHIOJSIPHON Ael-
peccueil u 27% OGOJbHBIX OHIOJSPHON HMEIH CHHIKEHHOC KOJIHYECTBO JHM-
(OILUTOB MO CPABHEHHIO C TAKOBLIMH V 310POBBIX.

OmnpejesieHnble H3MeHeHHsi HaOJIOAaAuCh TNPH  H3YYCHUH  HEHTpOdH-
sos. Tak, U.M. Uunucos [4] B cBoeii paGore 1okasaj, yTo OTKJOHe-
HHSl B aKTHBHOCTH HEKOTOPBIX (epPMEHTOB JEHKOUHTOB KPOBH OGOJMBHBIX illH-
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sodpeniiell B ONpereseHHON Mepe CONMPSKEHB ¢ KINHHYCCKHMH OCOBEHHO-
CTAMH 3a00JIeBAHHS, B UACTHOCTH C HAJHYHEM JENPECCHBHOTO CHHAPOMA
H ero THIOM.

Hamu_nccenoano 20 GosbHBIX B Bodpacte or 26 10 60 JIeT, JIeUHB-
wixes B PecnyGankanckoii neuxuaTpuueckoit GOMbHHIE C AHATHO3OM Ma-
HHaKaJIbHO-AenpeccnsHoro ncuxosa (MIOIT) m  pexyppentHoii wmsodpe-
mn (PK).

Kanunko-Mopdoornyeckne HCCIACA0BAHAS 3AKNIOUATHCH B H3YUCHHH
(GOPMEHHBIX 3/1EMEHTOB KPOBH GOJBHBIX /0 JEUCHHS H MPOBOLHIHCL C T0-
MOLUBIO CBETOBOII MHKPOCKONHH H JIIOMHHECICHTHOTO aHaJH3a.

Hsyuenne MaTepnala BHISIBHIO PA3IMYHS B CTPYKTYPE (POPMEHIBIX
37EMEHTOB KposH Gosbubix ¢ fenpeccusiMu npu MIAIT n PK. TToayucnusie
JaHHbIC COMNOCTABJEHBl C KOHTPOJBHEIM MAaTepHajJoM (KpoBb jA0HOpA) H
o6padoraubl AJs TOATBEPKACHHSI COOCTBEHHBIX HAGJIOACHHII C NOMOIIbIO
BapHalHOHHO-CTATHCTHYECKHX METOJOB.

Pesyapratel HcClelOBaHHs TNOKA3BIBAIOT, UTO COOTHOMICHHE MAKpOILH-
TOB, MHKDOIHTOB, aKaHTONHTOB M HopMouutos npu MIIIL orauuaercs ne
TOJIBKO OT KOHTPOJIbHBIX NaHHBIX (KPOBb AOHOPA), HO H OT AAHHLIX, MOJYV-
YCHHBIX NIPpH PK TO ZKe MOZKHO CKa3aTb U O MHIICHSBHUIHBIX 3pHTpOUUTAX,
BeJIHYHHE HX MHUIIEHEH, Koanuectse, opme, a TakkKe O COOTHOIIEHHH UHC-
Ja 3PUTPOUHTOB C MHUIUCHAMH H 0e3 MUIleHeil.

@opma pUTPOLHTOB  (KpyrJble M JJIHHHBIE), BEJHUMHA AArC3HH I
Apyrue mokasaTenn taxkxe pasgauunsl npa MITT u PK. Pazuauuns co cro-
POHBI (POPMEHHBIX 3/IEMCHTOB KPACHOR KPOBH HAXOAAT MOATBEPIKACHHE HA
Mareprase, MOJYUCHHOM IIPH H3YUeHHH OesblX (OPMEHHBIX 3JEMEHTOB, B
uacTHOCTH HefiTpodunos u aumdonnros. Ilapamerpn kierox, dopma, Be-
JIMUHHA, aAre3npylolas Crnoco6HOCTb, HHACKC CEIMEHTHOCTH HEHTPO(MHJIOB,
SUIPBIIIKOBbIA HHAEKC B JHUM(ONHTAX abCOMIOTHO pasiuunsl mpn MJIII n
PK. Pacnpenesenne TpoMGOUHTOB 4 06Pa3oBaHHe «GHOJIOTHUECKON COT-
KH» TaKxKe PA3JHYHbI NIPH HA3BAHHBIX NATOJOTHSIX.

Jaunvie, nojiyueHHblec HAMH TPH H3YYEHHH AENPECCHBHBIX COCTOSHHIL
npr MIIT u PK, CBHAETENBCTBYIOT O TOM, 4TO CTPYKTYPHbIE MOKAa3aTesu
(GOPMEHHDBIX 3J€MEeHTOB KPOBH IPH OOOHX BHAAX MATOJNOTHH PA3IHUHbI, XO-
TSl KJIMHHYECKHE TPH3HAKH H3YyYaeMBIX HAMH JCNPECCHBHBIX COCTOSIHHIL
TP BLIIIEHA3BAHHBIX 3860/€BAHASAX CXOLHEL

BoisiB/iennble  CTPYKTYPHBIC DPAs/HUHA  yKa3biBAaIOT, 4TO KJETOUHBIE
B3aHMOOTHOLICHHS, @ TAKXKEe MEeXaHH3Mbl SAUIUTHBIX MPOSIBICHHH KJETOK
B CBOGH OCHOBE PA3JIHYHBI IPH KaXKAOM BHJIE MATOJOTHH.

Takum 06pasoM, NpHMeHeHHEe J1a6OPATOPHHIX METOXOB HCC/ICAOBAHHSA
(cTpYKTYpHBI aHanHs (POPMEHHBIX 3]EMEHTOB KPOBH) MOJKET CHOCOGCTBO-
Bath AX(QepeHIHALNE H3YIaeMBIX TATOJOTHIL.

Hayuno-ucceosatensckuit
HHCTHTYT MCHXHATPHH
M. M. M. Acartnanu

(Hoctynuao 7.4.1992)
03305030660 3IRNGOGS
9. 33856040
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/80/ A.A. Maxapunse

LobaiGnenme 3oh3o6gdemgde Lobbrrol gmédosto grmgdgbEgdol bbrog mbog;
Lobob Sommmmaoch bmb goBbbgeggdnmos, mndge geobogméo 3°3m300098980b
3bbog B3gb Bogéd FbFegromo ©936gbongro 3ramBsbymdebo bobosopyds gob-
33990 dbgogbgdoo. Bedmgbo Lpbniembnmo gobbbgsggdshs Brmmomgdl 3
Boddty, o3 nbooghonds Nibjene ©mbyby, s3bgmay Mrbgol o(330b
35d960B3g80b  godmgobyds dobgmmae 3obbbgagadymos bydmemba¥Smmo 3o-
onegogdol pbhob. Fgazedmos ogebggbom, bmd bogmbg 34nhborrmds obg-
39 dobo Tggagdo (3bgegyrmdsdos Beobgo  Jo@edbgbiyéo 3oh3593¢rgd0)
©00300g00b  3orggn F3n@Te 3hmabmbol 0gorbabioboo  wdbmeadnhep
396Lb3039% oo, 98b0gep, go8myzmgggdeb odmbsdmbon e dgmmpgdol go-
3mygbgds (Lobberol gmddoske 5emgdnbegdob Lebnd@nbdnme sborobo) Fob-
3mopanbl sm@omgdym obandgbEl osgbebol Eoaqbobel (@sbobbegdeog).

EXPERIMENTAL MEDICINE

A. MAKARIDZE

STRUCTURAL PECULIARITIES OF UNIFORM ELEMENT OF BLOOD
IN PATIENTS WITH DIFFERENT ENDOGENOUS DEPRESSIONS

Summary

Application of laboratorial method of investigation (structural analysis
of the uniform element of blood) provides an argument for more precise
diagnosis.
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OBIIEE COBPAHHME AKAIEMHUU HAYK I'PY3UH

30 anpeas 1992 r. cocrosiioch ropuuHoe OGumee cobpanue Axanemu
Hayk I'pysun.

CobpaHue BCTYNHTE/JbHLIM CJIOBOM OTKPLUI Hpe3micHT AKaJeMHH Ha:
yk I'pysun akapemux A. H. TaBxeaunase. .

(2 JIOKJaa0M 00 OCHOBHBIX pesyJbTaTax HCCJACIOBAHUU 32 OTUETHHI
TEePHOA M TEPCHeKTHBAX DA3BUTHS HAYKM BLICTYNMJIM  BHIE-TIPE3MACHTH
Axanemun Hayk Upysuu, axkaaemuxku AH pecnyOamxn U. A. Canapse u
. B. Tlpanruiusuiu.

TIOKNANL O NEATENLHOCTH Tpesnauyma Axanemnn 3a 1991 r. cpenan
axkajemuK-cexperapn Axajnemun nayx pecnyOauku, akagemuk AH I'pysmp
Ji. K. Tabynus.

Ha coGpannu Beicrynuan axagemuxku AH pecnyGamkn — axageMuk-
cexperapb Oraesennss Maremartnku n ¢usuxn J. T. Jlomunaase, axage-
MuK-cekperaph Orzenenns Guosornn M. M. 3aanuiiBuiu; u/eHB-KOPpeC:
nongentsr AH Tpysun—n. o. axagemnka-cekperaps OTHeJeHHsI OGuiecT-
seHHbix Hayk P. B. Merpesesn, aupekrop CyXxyMcKOro (H3HKO-TeXHUYE-]
ckoro mucruryra uMm. M. H. Bexya P. T'. Caayksaase, aupexrop Micrn-
tyra ncuxonoruu uMm. J. H. Ysuapse L. A. Hagupamsuiau, nauanbHug.
OIBITHO-METOAUYECKOH reousuueckoii sxkcneanunn Hucrnryra reodusi-
ku I, I Hlewrenass, nupekrop MHCTHTYTAa HEOPraHHUCCKOH XHMHH K
snexrpoxumun uMm. P. M. Aranagse JI. H. [xanapuase; aupexrop I'eoso-
ruyeckoro mHernryra uM. A, K. JIxKaHeanise, NOKTOpP I'€0JIOTO-MHHEPaJ0-
riuveckux nayk Ul A. Agamus, gupekrop Wucraryra pyxomuceit um. K.C.)
Kekenuzse, 1okrop neropuueckux nayx 3. H. Anekcuage.

B pa6ore OOiero coGpaHHsi NPUHSJA yuacTHE H. O. NPEMbEpP-MHHUCT-
pa PecnyGauxn Tpysus T. M. Curya, KoTopblit B CBOEM BLICTYILICHHH OXa-
PAKTEPH30BaJl IKOHOMHUCCKOE M NOJMTHUCCKOE IOJIOXKEHHE B pecnybJuke,
o6parus 0co60e BHHMAHHE Ha 3aJa4H, CTOSILHE IEPEN IDY3HHCKOH HAYKOH.

* * &
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S30RIFNSML &, MIOZLILNIOL BISMLILY

©bmob 3géompo, ©08gcrog Fob mdpmes )by Loghom sbgdsb,
ddee bogro os 3d0dy oym Ggb3ndeogol (3bmabadsBo. o3s Ferol cobglnls
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33m3obgmdoo.
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308533000l Lok, Jebommo byrmabydol, obmbooly 0Bl odn@o. LobGore 0
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39360969800 045009d00L L. gs65Bools Lob. bodoborgg b LobgmdfFogm dvnba-

do.
. Mopgbo 3ebbog3g ol Fo6o3g sdmhbros Lsdsborggmmb b5b3yBrogo,
Joboggro gébo.

@gamd(voon‘ggn 33obnggmmdol, Lodelbdoen Mboogbamdims Fabol  ©ed-
43006000t ghoog, 0s30bmaemgdol bopbdemby  Ygdoash bodoboongg menls
2bogdo 96m3bmmo Bormoobmdol 3mBerol, m3fFzsggLo 94mbmdogmbo 3ioboliol,
3omo@ogeibo Jombol, ba%mg.xpmgb(nogo dméboemols o ac&ymw?gt,hoaﬂ: ©o(3pdob
nbommgbo 3bmdmydgdols 9bopbormso 3o00F 93980, ob@mbool ©2ED -
3m 3ol Fobs3g o3mhbos Joboggemo bogrbo, dobo Bypo ©o 3mdsgopra.
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Tomrmoe Obmiee cobpanne Axazemun nayk TPysHH HAMETHJIO Mepo-
TIPUSTHA, KOTOPHE NPeAyCMaTpHUBAIOT pPa3paGOTKy KOHIEMIHH DPa3BHTHS
AxazemuH, NpOBEACHHE IOATOTOBHTENBHON PaGOTH 10 TEPEBOAY HayYHBIX
OpraHu3ankii Ha KOHTPAKTHYIO CHCTEMY, PACIUHPCHHE NPSMBIX KOHTAKTOB
MHCTHTVTOB  AKaleMHM C 3apYGEXKHBIMU HAVIHBIMH HEHTPAMH H Pa3BepTh-
BaliHe paGoTH MO AKTHBHOMY YaCTHIO B MEKAYHAPOMHBIX HAVUHLIX MpO-
rpammax.

CoGpanue 3a0CTpU/IO BHMMAHKHe Ha HEOGXOAMMOCTH PeiCHHs B HAyu-
HOfi TeMaTHKe NPOGJEM DAa3BHTHS SKOHOMHKH DCCHYGJHKH, 3aK/IOYeHis
ABYCTOPOHHHX JIOTOBOPOB C HEJBI0 YCHJICHHA M DPACIIHPEHHS COTPYIHHUE-
CTBA C &KaICMHAMH HAYK TOCYZAapCTB, BXOAMBIINX B OLIBLINH COBETCKHI
Coro3.

[Ipristo peurenne o TOM, WTOGH MPESHAUYM MPEACTABHI BO BTOPOI
nosopuie rtekymero roaa OOmemy coGpanuio AKageMun NPOEKT HOBOI
pexaxunn Yerana AxageMmuu Hayk I'pysun.

OGmee cobpanue NOPYYHIO MDPEIHARYMY TOATOTOBHTL BOMPOC O BCTYII-
AeHnn AK2J1eMHH HayK pecnyOankn B MeKIyHapoAHYIO ACCOMHAILMIO aKa-
AeMHH HayK.

CoGpanne o6paTuioch ¢ mpochGoll K NpPesHIHyMy BO3OYAHTH XOJa-
TAKCTBO nepen mpasuTenbcTBoM PecnyGamkn ['pysus 06 YBeNHUCHHH OIO1-
KETHOTO (bHHAHCHPOBAHHS A5 TPHOGPETCHHS HEOGXOTMMOM Aammaparyphl
H 000DyJOBaHMsA, a TAakKKe BBIACACHHA BAMIOTH [AJs NOAMNMCKH HA HHO-
CTPAHHYIO HAYYHYIO JIHTEPATYPY M NOKPHLITHS KOMaHAHPOBOUHBIX PacXO0B.
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