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3B’AA30KR BSMI-APAI-TAQI TAIIJIMTUIIIB 'EHA
VDR 3 IHAEKCOM MACH TIJIA ¥ XBOPUX HA

IIMEMIYHUH IHCY JIbT

O. B. Atamas, O. A. OsyxoBaA, B. B. bvako, B. 10. I'arsy30BaA

Cymcovruil depicasruil yHieepcumem

BCTVII.

CrorofHi ommcaHO TOHAM IMiBTOPU THUCSAYL OZ-
HOHYKJIEOTUZHUX MOJiMop(hisMiB reHa pememnropa
Bitaminy D (VDR) y smrogunu. Ceper Hux Bsml i
Apal, mokasisoBani y 8-my inTposni, i Taql, 1o 3na-
xoauThea y 9-my exsoni. ¥Yci pu SNP posrammosani
0JIM3bKO OJWH Bil OMHOTO, HEHMOAANIK Bif MiMAHKN
Ha 3’-KiHI[i TreHa, AKa He TPAHCJIIOEThCS 1 IIo3HaUa-
ersed K 3’-UTR (untranslated region). Bausskicts
BsmlI-Apal-Taql-ranmorunis mo 3’-UTR-ginasxku
VDR-reHa MOXKe II€BHUM UYMHOM INIO3HAUATHUCA Ha
peryuanii #oro ekcmpecii, ockispkm Bimomo, 1110
Big miel minmauku 3amexkuTh crabinbaicts MPHEK, a
OT2Ke, i KiJIbKicTh CHHTEe30BaHOr0 6iJIKOBOTO IIPOAYK-
Ty. 3BasKaouu Ha Te, 110 Bitamia D i VDR mowxyTh
OyTH TNPUYETHUMHU OO MeXaHidMiB Kaabrudikrarii
apTepiil Ta TAKKUX YCKJIATHEHb CEPIEBO-CYANHHUX
HeJyr, MU IIOCTABWJIM 3a METy 3’dACyBaTHU 3B’SI30K
BsmlI-Apal-Taql-rannorumnis reaa VDR 3 roctpumu
THOPYIIIEHHIMU MO3KOBOTO KPOBOOOITY.

MATEPIAJIA I METO/IHA.

s reHOTUIYBaHHA 0yJI0 BUKOPUCTAHO BEHO3-
Hy KpoB 170 xBopux Ha IATI i 124 BigHOCHO 310-
poBux oci6. ITHK Buminamiu, BUKOPHUCTOBYIOUU Ha-
6opu «M3oreu» (Pocia). Busuauennsa Bsml, Apal,
Taql monimopdismis rera VDR npoBogunu 3a gomno-
MOTOI0 METOAY II0JiMepas3HOl JaHIIOTOBOI peakIrii

(PCR) 3 HacTyIHUM aHAJIi30M OOBYKUHU PECTPUK-

MifHMX (parMeHTiB IIpU BUABJEHHI iX IIIAXOM

eJeKTpodopedy B arapo3HOMY TeJIi.
PE3YJIBTATH.

IIpu mopiBHAHHI JaHWX IIPO YACTOTY BapiaHTiB
raIIOTUIIIB Y 0ci0, 1110 MaloTh pisue sHaueHHsa IMT,
OKpeMO B KOHTPOJIbHIi rpymi i y xBopux 3 IATI ozep-
JKaHI HACTYIHI pesyJsibTaTU. ¥ KOHTPOJBHIN rpymi
3 IMT<25kr/m? Gyso Busasiaeso 73,0% oci6, mo ma-
oTs ramnotun baT, 8,1% — Bat, i 18,9% — bAT,
a cepen oci6 3 IMT>25kr/m? Bigmosigao — 75,3%,
9,9%, 14,8% . IlopiBHAHHA OTPUMAHUX [a-
HUX CBilUMTH IO BifCYTHICTH CTATHMCTUYHO 3HAUM-
MUX BigMiHHOCTe!l y posmofiii BapiaHTiB ramioTu-
mie BsmlI-Apal-Taql nomimopdismiB Mmixk ocobamu
3 IMT<25kr/m?ra IMT>25Kr/M% y KOHTPOJIBHIH rpyIIi
(x*=0,369, P=0,831). Cepen xBopux 3 IATI, o ma-
10T IMT<25kr/M2, 6ys0 81,6% 3 ramrorumom baT,
13,2% —Batib,3% —DbAT, acepenocio 3IMT>25kr/
M2 Bigmosigmo — 76,8%, 11,2% i 12,0% . Opepsxami
pe3yJbTaTH CBigYaTh NPO BiZICYTHICTH CTATHCTUYHO
3HAUMMMX BimmiHHOCTel cepen marienTtis 3 IATI, 1o
MaloTh pisue sHaueHHd IMT (y*=1,449, P=0,484).

BHCHOBKH.

Takum unaOM, i ¥ xBopux 3 IATI, i y BimzHOCHO
3m0poBUX 0ci6 BapiaHTu ramiaorumis rena VDR He
BrimBaau Ha IMT.

D®APMAKOJIOTTYHA AKTHUBHICTDH
OKCAMOIJIBHUX MMOXITHUX AMIHOETAHOBOI TA
AMIHOBYTAHOBOI KHCJIOT

H. 1. Bauna, B. M. CABUEHKO

Hauyionaavruil papmayeemuunuil ynieepcumem
Xaprisecvkuil HauioHaavHUll yHigepcumem imeni B. H. Kapasina

Baratopiuni gociim:keHHsA B Trangys3i cuUHTE3y
aMigHUX i riIpasuIHUX TOXiAHUX MIaBJIE€BOI KUCJIO-
TU MOKAa3aJIY IMIePCIEeKTUBHICTD MOMIYKY 0io0oriuHO
aKTUBHUX PEUYOBUH Y IIUX PAJAX CIIOJIYK.

3 MeTOI0 MOIITYKY HOBUX TPy 6i0JI0TiUHO aKTUB-

HUX PEYOBUH HaMU 3AiIICHEHO CHHTE3 Ta BUBUEHO
0ioJloriuHy aKTUBHICTH CIIOJNYK, IO 00 €IHYIOTH
B CBOIMl CTPYKTypi TakKi akTuBHiI (apmarodopwu,
AK O0eH30JIbHEe Kijiblle, cyabdaMigHuil Ta oKcamiz-
HUN paguKaii, aMiHOOITOBY Ta aMiHOOYTaHOBY

KUCJIOTH, IKi 0B’ A3aHi 3 aMKIIbHUMU, aPUIbHUMU
i reTepuILHUMY pagUuKaIaMU.

Bymo BuBueno 10 rpym CMHTE30BaHUX CIIOJIYK
(92 peuoBuHU]).

HdiypeTuuHy, IPOTHM3ATAJIbHY, AHAJBTETUUYHY aK-
THUBHICTH Ta TOCTPY TOKCHUYHICTH IOCHiAKyBaIu 3a
crangapTHUMEU MeTonukamu (JJokmainiuni roctigxeHHA
JiKapchbKux 3acobiB. Metox. pekomena. / 3a pex.O. B.
CrepanoBa. — K.: Asinena, 2001. — 528 c.). IIpoTu-
CYIOMHY aKTHUBHICTb BUBYAJIN 38 METOAUKO0 KpyImu-
cekoro JI. B. (Kpymmuckuit JI.B. ®@opmuposanue 1mo-
BeJIeHU JKHUBOTHBIX B HOpMe u natojoruu / JI.B. Kpy-
mmHeKkuit, — M.: Usg-Bo MI'Y. — 1960. — C.12-18).

Amnajiz pesyJsbTaTiB BUBUEHHS OiypeTHUUYHOI aK-
TUBHOCTi ITOKa3aB, IO 3 YCiX MOCIiIKEeHUX CIIOJYK
BUpaKeHy aKTUBHICTb ToKasain 13 peyoBuH, AKi me-
PEBUIIIYIOTH 34 Ii€I0 eTAJIOHHUI IIperapar riroTiasmus.
Haii6inpin axTuBHOIO BuABWiIack 4-N-(tiasosria-2-
cyJib(hamizo)-0eH30I0KcaMiloeTaHOBa KUCJIOTA, SKa
yepes 2 roguau Ha 28% mepeBUIIye aito hypoceminy,
oIHAaK yepes 4 TOAVHU MOCTYIIAEThCA OCTAHHHEOMY.

3a mpoTU3anaJbHOI AaKTUBHICTIO 3aCJIyTOBY-
I0Th Ha yBary 5 pe4yoBUH, ABi 3 SKUX 3MEHIIy-

BaJIX PO3BUTOK EKCIEPUMEHTAJIHLHOTO HaOPAKY
IpaKTUUYHO Ha PiBHI nmpemapaTy NOPiBHAHHA AuU-
KJIO(PeHaKy.

AHanbpreTnYHy aKTUBHICTH Ha PiBHI mpemapaty
NOPiBHAHHSA IOKA3aJIU ABi DEUYOBUHU, AKi 3MEHITY-
BasIu OOJILOBY UYTJIMBICTH Ha XiMiUHMY ITOgPA3SHUK
ua 49,9 ra 50,1%.

Haii6inbma npoTrcyzoMHa aK TUBHICTh, KA 3HAYHO
TepeBUIIye aKTUBHICTD IIperiapaTy IIOPiBHAHHA JaMo-
TPUIKUHY, OyJia BUABJIEeHA Y Y-(4-MeTOKCUKapOOHiI-
aMiHOOEH30JICYIb(OHIIOKCaMi0)-0yTaHOBOI KHC-
JIOTH, AKa B 103i 50 MI'/KT IOKasajia IPOTUCYLOMHY
aKTUBHiCTH uepes 1 roguny — 46,2% ; uepes 2 ro-
ouHu — 75,7% ; uepes 3 roguau — 76,3% ; uepes
4 roguau — 68,4% .

TocTpa TOKCHYHICTD ZOCTIIKEHUX CIIOJYK 3HA-
xoauThes B aianaszoHi 1200-3410 mr/Kr.

BHCHOBRHA

CuHTE30BaHO Ta BUBUEHO HOBi IepCHIEeKTHBHI
Ipynu XiMiuHUX CHOJYK, cepel AKUX BUABJIEHO pe-
YOBUHU 3 BUPAKEHOI IiyPEeTUYHOIO, IPOTU3AIIANb-
HOIO, aHAJbre-TUYHOI0, IPOTUCYLOMHOIO aKTHBHIiC-
TIO T& HU3BKOIO TOKCUYHICTIO.

WINE YEAST SACCHAROMYCES CEREVISIAE FOR
GRAPE POMACE FERMENTATION AND ETHANOL
PRODUCTION FOR PHARMACEUTICAL INDUSTRY

V. N. BAYRAKTAR

Odessa Mechnikov National University

INTRODUCTION:

During harvesting season following grape
must fermentation, there remains grape pomace
in amounts between 15-25% , which is usually re-
leased on the lands as an organic fertilizer. Grape
pomace is a very valuable raw material for wine
ethanol production (spiritus vini). Grape pomace
contains grape skins, grape seeds that contain
polyphenols, anthocyanins, and natural antioxi-
dants. We proposed, therefore, to use this valuable
raw material for ethanol production. Although it
is seasonal raw material, large amounts remain af-
ter grape processing. We proposed to dilute fresh
grape pomace with water in a ratio of 1:1, and then
to add 5% of sugar (sucrose) to this mixture for
better fermentation. After thorough mixing, it is
necessary to add pure yeast culture with a high lev-
el of ethanol production (12-15% ). 10 days proceed
the fermentation of grape pomace. Once fermenta-
tion is completed, it is necessary to distill and rec-

tificate the fermented mixture to remove other im-
purities such as methanol, and salts of heavy met-
als. As ethanol received from grape pomace will be
purified and concentrated, it will be possible to use
it for preparation of medicinal herbal spirituous
extracts after dilution with distilled water in the
necessary concentration.
MATERIALS AND METHODS:

As yeast strains with a high level of ethanol
production, we used:

I. Laboratory yeast cultures isolated from
fermented grape must of «Koblevo» Agricultural
Company:

Yeast culture obtained from white grape varie-
ties (Koblevo isolates):

*Y-3450; **MAFF-230112 Saccharomyces
cerevisiae isolated from grape must of the variety
Rkatsiteli. The volume fraction of the ethanol pro-
duction — 14,08% v/v; Y-3480; MAFF-230119;
***NRRL Y-63636 — Saccharomyces cerevisiae
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isolated from grape must of the variety Chardon-
nay. The volume fraction of the ethanol produc-
tion — 14,17% v/v; Y-3481; MAFF-230120;
NRRL Y-63637 — Saccharomyces cerevisiae
isolated from grape must of the variety Riesling
Rhenish. The volume fraction of the ethanol pro-
duction — 12,66% v/v;

Y-3484; MAFF-230123; NRRL Y-63640 —
Saccharomyces cerevisiae isolated from grape
must of the variety Riesling Rhenish. The volume
fraction of the ethanol production — 12,11% v/v;
Y-3491; MAFF-230130; NRRL Y-63645 — Sac-
charomyces cerevisiae isolated from grape must of
the variety Muscat Ottonel. The volume fraction
of the ethanol production — 12,42% v/v; Y-3488;
MAFF-230127; NRRL Y-63643 — Saccharomyces
cerevisiae isolated from grape must of the variety
Irshai Oliver. The volume fraction of the ethanol
production — 12,98% v/v;

Yeast culture obtained from red grape varie-
ties (Koblevo isolates):

Y-3454; MAFF-230116 Saccharomyces cerevi-
siae isolated from grape must of the variety Caber-
net-Sauvignon. The volume fraction of the ethanol
production — 15,45% v/v; Y-3453; MAFF-230115
Saccharomyces cerevisiae isolated from grape
must of the variety Merlot. The volume fraction of
the ethanol production — 13,52% v/v;

Y-3451; MAFF-230113 Saccharomyces cer-
evisiae isolated from grape must of the variety
Odessa’s Black. The volume fraction of the ethanol
production — 12,06% v/v;

Y-3486; MAFF-230125; NRRL Y- 63641 —
Saccharomyces cerevisiae isolated from grape
must of the variety Bastardo. The volume fraction
of the ethanol production — 15,17% v/v;

II. Laboratory yeast cultures isolated from fer-
mented grape must of Tairov's Research Institute:

Yeast culture obtained from white grape varie-
ties (Tairov's isolates):

Y-3439; MAFF-230101 Saccharomyces cerevi-
siae isolated from grape must of the variety Selena.
The volume fraction of the ethanol production —
14,15% v/v;

Y-3440; MAFF-230102. Saccharomyces cerevi-
siae isolated from grape must of the

variety Sukholimansky. The volume fraction of
the ethanol production — 13,40% v/v;

Y-3441; MAFF-230103 Saccharomyces cerevi-
siae isolated from grape must of the

variety Opalovy (Opaline). The volume fraction
of the ethanol production — 14,94% v/v; Y-3444;
MAFF- 230106 Saccharomyces cerevisiae isolated
from grape must of the variety Aromatic. The volume
fraction of the ethanol production — 13,79% v/v;

Y-3445; MAFF- 230107 Saccharomyces cer-
evisiae isolated from grape must of the variety
Odessa’s Muscat. The volume fraction of the etha-
nol production — 15,55% v/v;

Yeast culture obtained from red grape varie-
ties (Tairov's isolates):

Y-3438; MAFF-230100. Saccharomyces cer-
evisiae isolated from grape must of the variety
Charivny (Magic). The volume fraction of the etha-
nol production — 12,27% v/v; Y-3436; MAFF-
230098. Saccharomyces cerevisiae isolated from
grape must of the variety Tairov's Ruby. The vol-
ume fraction of the ethanol production — 12,27%
v/V.

Note: * University collection number;

** MAFF — Collection of Genebank in Japan;

***NRRL — Collection of National Regional
Research Laboratory, ARS, USA.
RESULTS:

Grape pomace ethanol was obtained from dif-
ferent cultivars, which then passed stages of
distillation, rectification, purification and con-
centration. Ethanol obtained from the grape pom-
ace met the requirements of the Ukrainian State
Standard System (DSTU) 4221-2003 — Rectified
Ethanol. We used Ethanol to extract medicinal
ingredients from medicinal herbs, such as: poly-
phenols, aetheric oils, glycosides, pentosans, or-
ganic acids and others. For the extraction of Eu-
calyptus leaves (Eucalyptus globules L.) we used
an ethanol concentration of 65% v/v, dry residue
in spirituous extract — 4,6% . For the extraction
of Wormwood (Artemisia absinthium L.) we used
an ethanol concentration of 65% v/v, dry residue
in spirituous extract — 3,0% . For Peppermint
(Menthae piperitae folia L.) extract preparation
we used an ethanol concentration of 82% v/v,
Peppermint oil concentration should be not less
than 5%. For Echinacea (Echinacea purpurea
L.) extract preparation we used an ethanol con-
centration of 42% v/v, dry residue in spirituous
extract — 0,5% . For Calendula (Calendula offici-
nalis L.) extract preparation we used an ethanol
concentration of 64% v/v, dry residue in spiritu-
ous extract — 3,2% . A comparative assessment of
medicinal herbal extracts of wine ethanol (spiritus
vini), using a control sample of ethanol «Pharma-
sept», showed that there is no significant differ-
ence for preparation of medicinal herbal spiritu-
ous extracts between standard ethanol obtained
from potato and grain, in comparison with etha-
nol produced from grape pomace. It is after grape
processing, however, that grape pomace, is most
peromising for the biotechnology of wine ethanol
production. Despite this grape pomace is only a

seasonal product, which is usually thrown in win-
eries following processing. It is, however, a natu-
ral and valuable product for wine ethanol produc-
tion for both medical and pharmaceutical use.
CONCLUSIONS:

1. Yeast culture Saccharomyces cerevisiae with
a high level of ethanol production should be used in
the biotechnology of grape pomace ethanol produc-
tion.

2. During fermentation of grape pomace, it is
necessary to add diammonium phosphate supple-
ment on the third day to support yeast with a ni-
trogen.

3. During fermentation of grape pomace, it is
necessary to add an aminoacid supplement on the

fifth day of fermentation to support the amino acid
balance consumption.

4. Medicinal herbal spirituous extracts during
production require different concentrations of eth-
anol from 41% v/v up to 83% v/v, and it is neces-
sary to take this into account.

5. Grape pomace showed that it is great season-
al product of wineries for ethanol production from
wastes. It is, though, a seasonal product which
should be used fresh for ethanol production. Large
amounts of this product could, however, be used
in those regions of Ukraine where there is grape
plantation in vineyards. These Ukrainian regions
include: Odessa, Crimea, Nikolaev, Cherson and
Transcarpathia region (Uzhgorod).

POJIb OKCHY A30TA B 3ABE3IIEYEHHI OBY JISIIIII
I IMIIJTAHTAIIII 3A YMOB EKCIIEPUMEHTAJIBHOI'O
IMYHHOI'O YHIROJAREHHA A€CYHUKIB

T. B. Banamxkis, P. I. dunii

Iucmumym gizionoeii im. 0.0. Bozomoavys HAH Ykpainu

HesBarkarouy Ha 3pocTarouy KiJIbKiCTh 3a OCTaH-
Hi POKU eKCIIePUMEeHTAJILHOTO Ta KJIiHIiYHOTO MaTepi-
any crocoBHO NO, 0T0 pOJIb B PEryJIAIliil pernpoayK-
TUBHOI (PYHKIIII 3a/IUITA€THCA TOYHO He BUACHEHOIO.
Bigowmo, 1110 y marieHTiB 3 HUPKYIIOI0UYNMY aHTHIOBA-
piasbHMMY aHTHUTiIIaMU HMOBipHA X IPUYETHICTD O
3MEeHIIIeHH KiJILKOCTI i MoripieHHsa SKOCTi OOIUTIB
B A€YHUKY, 1110 MOK€ CTBOPIOBATU ITPOGJIEMU IIPU 3a-
IUIiTHEeHH] ax 10 Oe3ILTiAfs, a TaK0XK 3YMOBJIIOBATHU
HOPYIIIeHHA CKOPOTJMBOI AKTHMBHOCTI MioMmeTpiro,
IPU3BOIUTH O YCKJIASHEHHA iMIIaHTAIlil Ta He pe-
3yJBTAaTUBHUX ITUKJIB IIPU 3aCTOCYBAaHHI JOIIOMiXK-
HUX PEIPOAYKTUBHUX TeXHOJIOTiH. OCKiILKY BILIUB
AHTUTLI Ha JKiHOUY PErpPOAYKTUBHY CUCTEMY BUBYE-
HUH HEJJOCTATHBO, a KIJIBKICTH »KiHOK 3 ITIepeIuacHOIO
HEJOCTATHICTIO AE€YHUKIB, III0 OXOILIIOE TETEPOTEH-
HUM CHEKTDP CTaHiB 3 (PeHOTUNIIYHOI0 MiHJINUBICTIO Ce-
pen maiieHTiB, B yChOMY CBiTi 36iJIbINIYETHCI, TOMY
AKTYaJIbHUMU CTAlOTh IOCJIiI)KEHHA Ha eKCIIepHu-
MEHTAJIbHUX MOJEJSX 3 BUKOPUCTAHHAM TBapPUH-
HUX i cnenu@iyHUX reTepOreHHNX iMyHOTJI00YJIiHiB,
CIIPSAMOBAHI Ha BCTAHOBJIEHHSA MOYKJIUBUX MeXaHi3-
MiB PO3BUTKY 0€3ILIiJHOCTI iMyHHOI'0 MOXOIKEeHHS.

3 BUKODPHUCTAHHAM MOPQOJIOTIUHUX, MOJIEKY-
JSPHO-TEHEeTUYHUX, eJIeKTpo-(pisiosoriuHux MeTo-
IiB JOCJIiIKeHa POJIb OKCHUAY a30Ty B 3a0e3lMeueHHi
OBYJAIi i iMmIaHTaIii 3a yMOB eKCIIepUMeHTAab-
HOTO (IMyHHOTO) YIIKOIKEeHHA A€UHUKIB.

HocaigskeHHA TPOBeIeHI Ha HEBATiTHUX (8 THK-
HiB, 16-18 r.) Ta BariTHEMX caMKax MuIei JiHii

CBA 3 noTpuMaHHAM yCiX BUMOT IIOA0 POOOTH 3 JIa-
6O0paTOPHUMHU TBaPUHAMU.

Orpumasni gani mmpo te, mo NO sagiauuii B pery-
JIAIii oBapianbHOI GyHKINI: HagBHicTE NO € He0oOXis-
HOIO YMORBOIO JIJIsI 31 ICHEHHA MEMOTUYHOTO JO3PiBaH-
Hs OOIUTIB, TOAl AK HamIuiiok NO Mosxe OyTu haKkTo-
POM IIPUTHiIYEHHA MeH03y BXKe Ha CTajii 1oro BiHOB-
snenusa. Poxs iNOS 3pocTae 3 posBUTKOM QOIiKyIa i
ooruta. NO peryitoe — CKOPOTJIMBICTHL MiOoMeTpiio,
MeHOoTHUYHE JO3PiBaHHSA OOIIUTIB, allONITOTUYHY 3aru-
6eJib KJIITUH KyMYJIIOCHOTO OTOYEHHS OOIUTIB — 3Mi-
HIOI0YM (DYHKI[IOHAJBHUN CTaH iX (MioMeTpito, ooIu-
TiB, QOJIKYJIAPHUX KJIITUH) MiTOXOHADi# i 3abesme-
Uye OBYJIAIIIO Ta iMIIJIAaHTAIIif0 ¥ CCABIIiB.

Oxkcuj asoTy NpuiiMae y4yacThb B PEryJsIii pe-
OPOAYKTUBHOI (PyHKIII (B 3a0e3meyeHHi OBy 1Al Ta
immanTanii), 3a YMOB eKCIepUMEHTAJIBHOI'0 iMyH-
HOTO YparKeHHA fA€YHUKA (BBeJeHHAM raMa-rJyo0yri-
HOBOI (hpakIiil aHTHoBapiaJbHOI IUTOTOKCUYHOL CHU-
poBaTku) BinoyBaeTbea HactymHe: NO/NOS cucrema
AE€YHUKIB 6epe yuacTb B MexaHidMax Aii aHTHOBapu-
QJIBHUX AaHTUTLJI Ha OOIUTH i KJIITUHM iX KyMYJIIOC-
HOTO OTOUEHHS; 38 YMOB €KCIePUMEHTAJIbHOT0 iMyH-
HOTO ypa:KeHHA fA€YHUKA (BBeAEHHSIM I'OMOTeHATY
AJIOTEHHOTO S€YHUKA) OKCHUJ as30Ty, PeryJIodu
(GYHKIIIOHYBaHHS MiTOXOHApPil, MoyKe OyTu 3ayryde-
HUM Y BiTHOBJIEHHI MeHOTUYHOTO JO3PiBAHHSA OOIIH-
TaMU, B iHAYKIIi0 aIIONTO3Y KJIiTUH KYMYJIOCHOTO iX
OTOYEHHS, a TAKOYK Y 3MiHi CKOPOTJINBOI aKTUBHOCTI
MioMeTpifo (IPOTATOM iMILTaHTAITiT).
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