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Nzydensr criocoOsr 0OpHOBI ¢ 3200I€BAHUSAMHA THAPOOHMOHTOB MPH UX WHAYCTPHAIHLHOM BBIPAIIH-
BaHMU. biarogapsi UCIOIb30BaHUIO MOJUMEPHBIX CUCTEM C (PTOPXUHOIOHOM, OTINYAIOLUIMXCS OHO-
JOCTYITHOCTBIO BEILECTB, BO3MOXKHO IICJICHANPABICHHO MOJABUTH W YHHUUTOKUTH OaKTepHaJIbHYIO
MUKPOQIIOPY, a TaKkKe YAy4IIUTh MPOAYKTHBHBIC MMOKA3aTeNId BOTHBIX JKMBOTHBIX. Llenb mccneno-
BaHMS — WU3y4YCHHE BO3JICHCTBUS MOJIMMEPHOW CHUCTEMBI C JIEBO(IIOKCAIIMHOM Ha POCT, Pa3BUTHE H
3arparsl KopMma rudpuaa PoJlo, BeIpameHHOTO B akBapHaIbHON YCTaHOBKE. B cTaThe mpeacTaBiieHa
UH(pOPMAIHS O BO3MOKHOCTH IPUMEHEHUS OJIMMEPHBIX CUCTEM C (PTOPXUHOJIOHOM U UX BIMSHUHU Ha
MOKa3aTeI pocTa OCETPOBHIX prI0. Ilo mpuHIIMIY map-aHanoros chopMHUPOBAIHM MSATH MOJOIBITHBIX
rpym o 10 oco6eii PoJlo B kaxxgoii. B TeueHne sxcriepuMenTa n3y4eHbl oKa3aTeid BECOBOTO pOCTa,
3aTpaThl KOPMOB, IIPOTEUHA U PHEPTUU HA | KT pupocTa Macchl. Bo3nelicTBre moITuMepHOM CUCTEMBI
C JIeBO(IIOKCAIIMHOM Ha THOPUAHBIX 0co0ei H3ydanock B ycinoBusix naboparopun «lIporpeccuBHble
OuorexHosorun» BaBuIoBCKOro yHUBEpCUTETA. YCTAHOBIIEHO, YTO IIPUPOCT MACChI T€JIA B OIIBITHBIX
rpymnmax CerojeTok rudpuia ObLT BbIILE IO CPAaBHEHUIO C KOHTPOJIBHBIMHU Ipynnamu. Makcumaib-
HBIH IPUPOCT OTMEUEH B 3-i ONMBITHOMN TpyIIe, I1e PhIObl NOTydain noiuMepHyto cuctemy ¢ 10%
neBodIOKcaHa. 3a Mepruoj UCCIeI0BaHN MUHUMAIIbHBIE 3aTPaThl KOpMa OTMEUYCHBI B 3-i OIBIT-
HOU rpymre, norpedisiiei kopMm ¢ 10% neBodrokcanuHa, MaKCUMaJIbHbIE — BO 2-i KOHTPOJIBHOM
rpymnie, mpudeM, MOCKOJIbKY MPUPOCT B ITaHHOW TPYIINE HE 3apeTUCTPHUPOBAH, 3aTparhl KopMa MpH-
XOIWJINCh Ha MOJAEPKaHUE JKU3HEHHbIX (YHKIMH OopraHu3Ma I'upoOHOHTOB. Pesynbrarsl aHamusa
CBUJIETEIBCTBYIOT, UTO y 0COO€H 3-1 OMBITHON TPyMITbl HAOMIOAaeT s JIydinas JHHaMAKa pocTa pu
MHUHHMMAaJIBHBIX 3aTpaTax KoMOMKOpMoB. [loimydeHHble pe3ynbraTsl paciiupsioT CBEJCHUS O BbIpallli-
BAaHHH OCETPOBBIX PHIO B MHIYCTPUAIBHBIX YCIOBHUSIX C HCIIOIb30BAHHEM MOJUMEPHBIX CUCTEM JUIS
JIOCTAaBKU aHTUOMOTHKA (PTOPXUHOIOHOBOTO psijia.
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Methods of controlling the diseases of aquatic organisms during their industrial cultivation have
been studied. It is possible to suppress and destroy bacterial microflora in a targeted manner and to
improve the performance of aquatic animals by using polymer systems with fluoroquinolone, which
are characterized by bioavailability of substances. The purpose of the study was to investigate the
effects of a polymer system with levofloxacin on growth, development and feed expenditure of RoLo
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hybrid reared in an aquarium setup. The article presents information on the possibility of using poly-
mer systems with fluoroquinolone and their influence on the growth parameters of sturgeon fish. Five
experimental groups of 10 RoLo individuals in each group were formed according to the pair-analogy
principle. Weight growth, feed, protein and energy expenditure per 1 kg of weight gain were studied
during the experiment. The effect of the polymer system with levofloxacin on hybrid individuals was
studied in the conditions of the laboratory “Progressive Biotechnologies” of the Vavilov University. It
was found that the body weight gain in the experimental groups of hybrid seedlings was higher com-
pared to the control groups. Maximum growth was observed in the 3rd experimental group, where fish
received polymer system with 10% levofloxacin. During the period of research, the minimum feed
costs were observed in the 3rd experimental group, which consumed feed with 10% levofloxacin, the
maximum was observed in the 2nd control group, and since the growth in this group was not regis-
tered, the feed costs were for the maintenance of vital functions of the organism of hydrobionts. The
results of the analysis show that the individuals of the 3rd experimental group have better growth dy-
namics at minimum feed inputs. The results obtained expand the information on sturgeon fish farming
under industrial conditions using polymer systems for delivery of fluoroquinolone antibiotic.

Keywords: hybrid, polymer system, body weight gain, ichthyomass, feed costs, protein costs,

energy costs
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BBEJIEHUE

AKBaKyJbTypa OCETPOBBIX pa3BuBaeTcs Oyp-
HBIMU TEMIIAMU, MOCKOJIBKY 3TH YHHUKAJIbHbBIE
PENHUKTOBBIC PHIOBI 001a/1al0T BKYCHBIM MSICOM
Y WKPOH, TIOJIB3YSCh MOBBIIICHHBIM CIIPOCOM Y
HaceneHus [1, 2]. 3HauuTeNbHYO POJIb AJIs TO-
TIOJTHEHUS TIOMYJISIIII OCETPOBBIX B TIEPCIICKTH-
Be OyJIeT Urpath UCKyCCTBEHHOE BOCIPOU3BOJI-
CTBO, KOTOpOE, Hapsly C 3apblOJIeHHEM ecTe-
CTBEHHBLIX MECT OOMTaHUs, 00CCIIEYUT HEOO0XO0-
TUMYI0 00€CTI€YeHHOCTh HACEJIeHUs CTPaHbl B
sTOM mponykuuu [3-5].

B ycloBHsIX YIUIOTHEHHBIX ITOCAOK THJI-
POOMOHTHI UCIIBITHIBAIOT CTPECC, YTO SIBISETCA
NPUYMHON pa3sHOOOpPa3HBIX 3a00JIeBaHMIA, Jeye-
HUE U TMPOPUIAKTHKA KOTOPBIX MPOU3BOISATCS
Pa3IUYHBIMU METOIaMHU U CIIOCO0aMU, KOTOPBIE
TPYAOEMKH H He Bceraa 3(pQeKTuBHBI (BaHHBI,
TpaHCIepCMalbHOE BBEACHHUE, JiIeUeOHBbIE KOp-

Ma) [6, 7]. B cBs3u ¢ 3TUM U151 yaydiieHus Gpu-
3HOJIOTHYECKOTO  COCTOSTHUSL  PEKOMEHIYETCS
MIPUMEHSITh Kaue€CTBEHHBIE KOPMOBBLIE MPOIYK-
TBI, cofepKalue A00aBKH Pa3TUIHON TPHPO-
Ibl B BHJIE HAHOYACTHI], YTO CIIOCOOCTBYET HX
MOJTHOMY  ycBoeHUI0. [Ipearaemple KOpMoO-
BbIE J100aBKU C JIe4eOHO-MPOPHUIAKTUIECKUMU
CBOWMCTBaMH B HAHOPA3MEPHOM COCTOSTHHH CIIO-
COOCTBYIOT TIOBBIIICHHIO COMPOTHBISIEMOCTH
opranm3Ma peId K cTpeccamM ¥ HH()EKITMOHHBIM
3a00JICBaHUSM, aKTUBHOMY POCTY M Pa3BHTHUIO
[8-10]. CxapmiuBaHue ruipoOHOHTaM KOPMO-
BBIX CPEJICTB TAKOM IMPHUPOIbI MO3BOJISCT MOBBI-
CUTh UX OMOJOCTYITHOCTh, COKPATUTh UX PACXO]]
[11,12].

CymectByeT psiji TpeOOBaHUU, MPEbSBIsC-
MBIX K CBOMCTBaM JICKAPCTBEHHBIX MPEHapaToB,
pa3Mepbl YacTUI] KOTOPBIX HEOOXOIUMO MOI0H-
parh ¢ Y4eTOM JOCTHTacMOW TepareBTHYCCKOU
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1eau. B BBINOJHEHHBIX UCCIEIOBAHUAX ITPUME-
HSUTHCHh TIOJTMMEPHBIE CUCTEMBI ¢ (PTOPXUHOIIO-
HOM B DAa3JIMYHOW JIO3UPOBKE JIEHCTBYIOLIETO
BemectBa ot 10,0 mo 20,0% s onpeneneHus
ONTHUMAJbHOW KOHIEHTpPALMK BellecTBa JUIs
JTOCTIDKEHUST BBIPAXKEHHOTO TEParneBTUYECKOTO
apdexra.

Hcrnonb30BaHUI0O  aHTUMHUKPOOHBIX — JIeKap-
CTBEHHBIX CPEJICTB B PBHIOOBOJICTBE IOCBSAIICH
pan uccnenoanuii [13, 14]. B kauectBe nekap-
CTBEHHOTO CPEJICTBA BHIOPaH aHTUOMOTHUK JIEBO-
(IIOKCaAIH C BRIPAKEHHOU TPOTUBOMUKPOOHOM
aKTHUBHOCTBIO. B KadecTBe crmocoba A0CTaBKU
npernapara B OpraHu3M Oblila NCIIOJIb30BaHa I0-
JUMEpHasl CUCTeMa KOHbIOTAThl LUKIOAEKCTPHU-
Ha[15, 16]. [loBbIIeHHe aKTHBHOCTH JICBO(IIOK-
CalllHA 32 CUET €r0 BKJIIOUYEHHUS B TIOJUMEPHYIO
CHCTEMY MO3BOJISIET YIYUIIUTh €ro OMOIOCTYTI-
HOCTh U 00ECTICYHTh OBICTPOE MPOHUKHOBEHHE
B OpPraHu3M pbIO Yepe3 KeIy0UHO-KUIIEIHBIN
TPAaKT, MPOJIOHTUPOBATH CPOK €T0 JCHCTBUS.

Lenp uccnenoBanus — U3yueHUE BO3ACHCTBUS
MOJTUMEPHOUN CUCTEMBI C JIEBOIIOKCAIIMHOM Ha
pOCT, pa3BUTHE U 3aTparbl kopma rudpua Pollo,
BBIPAIICHHOTO B aKBapHaJIbHOM YCTaHOBKE.

MATEPHUAJI U METO/bI

UccnenoBanusi mpoBOAWINCH B HAy4YHO-UC-
cienoBarenbckol saboparopun «lIporpeccus-
Hble OwmorexHomorum» Kadenapsl «leHeTuka,
pa3BejieHHEe, KOPMJICHUE KUBOTHBIX M aKBAKYIIb-
Typa» BaBunosckoro ynusepcurera. B mpouec-
C€ DKCIIEPUMEHTA UCCJIEI0BAIN BIUSHUE TMOJIU-
MEpPHOW CUCTEMBI, 3alIOJIHEHHOMN JEHCTBYIOIIUM
BelecTBoM JeBogdiokcannnom. Hccnenyembie
KOMITJIEKCHI [B-LIUKIIOIEKCTPUHOB CHHTE3UPOBA-
HBI U TIpeAO0CTaBIeHbI Kadeapoil « Xumudeckas
sH3umoniorus» MI'Y num. M.B. JlomoHOCOBa.

B nponecce onbiTa U3y4aau pocT U 3aTpaTbl
KOpMa BO BpeMsl IpHeMa aHTHUOAKTEPHATHHOTO
npenapara B pasnudHon go3uposke ot (10,0 go
20,0%).

[To npuHIMIYy Map-aHaIoroB c(hOPMUPOBATU
IATh NOJONBITHBIX rpym 1o 10 ocobeii PoJlo B
K101 (cM. Tabmuity ). CpemHsis Macca B Hadasie
skcnepumenTa coctaBmia ot 240,0 no 246,0 .

OcetpoBble 1-ii U 2-ii KOHTPOJIBHBIX TPYIIII
M3ydyaeMblil KOMIUIEKC HE IMOJydajad, Kpome
TOTO, 0COOU 2-i KOHTPOJBHOM T'PYIIILI MOJTyYa-

Cxema ormbITa
Experimental scheme

CocrostHne
I'pynna Kopmnenue
PHIOBI

1-4 xoH- OcHoBHOM paunoH kaue- | [ToBpexaeHa
TpOJIbHAS cTBeHHBIH KopMm (OP)
2-51 KOH- OcCHOBHOM palMoOH HeKaye- »
TPOJBbHAS ctBeHHbIH kKopM (OPH)
l-s OP + nonmumepHnast cuctema | IloBpexxnena
OIIBITHAS ¢ 20% neBodokcanyHa U TI0JTy4aeT

JIeUeHHE
2-9 OP + nonumepHas cuctema To xe
OIbITHAs ¢ 15% neBodnokcanuna
3-1 OP + monmumepHas cuctema »
OTIBITHAS ¢ 10% neBodokcanuHa

7Y B MHUILY HEKaY€CTBEHHBbIH KOpM. Tpu OmNBIT-
Hbl€ TpYyNNbl MOJTy4Yaldd KaueCTBEHHBIH KOpM
C KOMIUIEKCOM XHTO3aH-B-IIUKIOAEKCTpUH B
pa3INyuHOM 103upoBKe JeBoduokcanuHa (1-s —
KOMIUIEKC XHuTOo3aH-B-muknoaekctpud ¢ 20%
neBodiokcarHa, 2-1 — ¢ 15% neBoduiokcarm-
Ha U 3-51 — ¢ 10% neBoduokcanuna). Bes mogo-
IbITHas ppl0a ObljIa TPABMUPOBAHA CKAJIBIIETIEM
IIOpE30M MYCKYJaTypbl B pailoHE CIHMHHOIO
wiaBHuka uHONH 2,0 oM, mryounoit 1,0 cm.
Hccnenyemble BemecTBa BHOCHIN B KOPM U MH-
TEHCHUBHO MEPEMEIINBAIIA B TEUEHHUE 5 MUH JIJIs1
PaBHOMEPHOTO pacipeieeHusI.

Jns onpeneneHus JUHAMUKH POCTa MPOBO-
JIAJIU UHJIMBU1yaJlbHOE B3BEILIMBAHKE MTOIOMIBIT-
HOM pBIOBI TIEpe/T HAYaJIOM OTIbITa, Ha 8-¢ U 14-¢
CYTKH OIpENEsUId CPEAHECYTOUHbIHN, aOCOII0T-
HBII 1 OTHOCUTEJIBHBIN IPUPOCTHI, PACCUUTHIBA-
JIM 3aTpaThl KOpMa Ha 1 Kr mpupocTa, 3aTpaThl
SHEPrUH U ChIPOTO NMPOTEHHA.

PE3YJBTATBI U OBCYKJIEHUE

OCHOBHBIMHU TIOKA3aTEIsIMU, ONUCHIBAIOIIH-
MU POCT U Pa3BUTHE TUAPOOHUOHTOB, SBISIOTCS
Macca v 3aTpaThl KOPMOB HA €IMHUILY IIPUPOCTA,
KOTOPBIE CBUJIETEIBCTBYIOT 00 YCIOBHSX, B KO-
TOPBIX OHU COLEPKATCA, U O Ka4eCTBE KOPMO-
BBIX CPE/CTB.

HToru B3BelIMBaHUS OCETPOB NIEPE]] HAYAIOM
OIIBITA U BIIOCJIEICTBUU IIPEICTaBICHBI HA puC. 1.
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Puc. 1. ]lunamuka pocta THIPOOUOHTOB, T
Fig. 1. Dynamics of growth of aquatic organisms, g

3a mepuoj SKCrepuMeHTa HaOTIOIaIOCh YBe-
JUYEHHE MACChl TeJIa THIPOOMOHTOB BCEX IPYIIIL,
3a UCKJIIOYEHHEM 2-H KOHTPOJIbHOM, YTO CBsI3a-
HO C oTpebIeHreM HEeKauyeCTBEHHOTO KOpMa, U
B ATOM Ipynne Npou30ouuio cHUxeHue Ha 120 r
OTHOCUTEJIBHO NEPBOHAYAILHON MaCChI.

[IpupocT macchl Tena B ONBITHBIX Ipymmax
CerojeTok rudpuaa Obul BBIIIE 110 CPABHEHUIO
C KOHTPOJIbHBIMU. MaKcUMaJbHBIA IPUPOCT (Ha
510 1) 3aperucTpupoBaH B 3-ii ONBITHOW T'PYII-
Te, TJe PHIOBI MOTyYald MOJIUMEPHYIO CUCTEMY
¢ 10% neBodokcanuHa.

[Tocne TpaBMUpOBaHUS OCETPOB U KOpMIIE-
HUSL pbIOBI KOpMaMH C JIEKAPCTBEHHBIMU CPEJI-
CTBaMU 0COOM M3 2-if KOHTPOJILHOW T'PYTIIIbI, HE
MOJTYYaBIIUE MTOJUMEPHYIO CUCTEMY C (PTOPXH-
HOJIOHOM, IMOKa3aJl CHUYKEHUE HXTUOMACCHI,
YTO YCYryOMJIOCH KOPMJIGHHEM HEKaueCTBEH-
HBIM KOPMOM.

[Toxa3zarenu aOCOIFOTHOTO NPUPOCTA MOJIOAU
oceTpa NpUBE/ICHbI Ha puC. 2.

B mpouecce BbIpaniuBaHus 0CETPOB HEOO-
XOIUMO COONIONAaTh YCJIOBUSL ONTHUMAJbHOIO
KOPMJICHHSI, YTO CHOCOOCTBYET MOIYYCHHUIO
MaKCHUMaJIbHOTO 3(eKTa CKOPOCTH POCTa MPHU

24502477

1-a omeITHAS

B Macca Ha 8-¢ CyTKH

2970

2767

2432|

2400
2-5 OTIBITHAA

2729

2569

3-51 OIBITHAS

2460

B Macca na 14-¢ cyTkH

367

M 1-1 xOHTpOIBHAA
Il 2-3 KOHTPOJIbHAS

[ 1-s1 omeITHAS

M 2-s1 omeITHAS

M 3-4 onbITHAs
Puc. 2. lannbie 006 aOCOMOTHOM NPUPOCTE, T
Fig. 2. Data on absolute growth, g
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MUHHMMAaJbHBIX 3aTpaTax KopMoB. Bmecre ¢ Tem
HEMaJIOBXKHOE 3HAauEHHE MPHOOpPETaeT MHUIIe-
Basi IPUBJIEKATEIBHOCTh KOPMOB, ITOCKOJIBKY
BBE/ICHUE Pa3IMYHbBIX JIEKAPCTBEHHBIX IIpernapa-
TOB MOXKET CKa3aThCs Ha UX MOTPEOICHUH.
[Tokazarenu 3¢h(HEKTUBHOCTH HCIIOIH30BA-
HUSl KOPMOB OTpPa)K€HbI Ha puc. 3-5.
[TomHOIIEHHOCTH KOPMIIEHUS 3aBHCHUT OT 00e-
CIIEYEHHOCTH PallMOHA ONPE/IEICHHBIM KOJInYe-
CTBOM PHEPIUHU U MUTATEJIbHBIX KOMIIOHEHTOB B
COOTBETCTBUH C IOTPEOHOCTSIMHU OpraHU3Ma.
3arpaThl CHIPOTO MPOTEUHA Yy OCETPOB 00Y-
CJIOBJIEHBI BO3pPacTOM M TEMIIEpaTypoll BOJBI,
B KOTOPO# conepkarcs THIPOOHOHTHI, a TaKXke
COCTaBOM OEJIKOB M UX KOHILIEHTpPALUEH.
3a nepuo UCCIIEA0BaHUM MUHUMAJIBHBIE 3a-
TpaTbl KOpMa OTMEUYEHBI B 3-11 ONBITHON IpyTIIIE,
notpebnsaBuieit kopm ¢ 10% rneBodrokcanuna,
MaKCUMaJIbHbIE — BO 2-i KOHTPOJIBHOW IpyIIIE,
IJie IpUpOCT B JaHHOW TPYIIEe HE 3apPETUCTPHU-
pOBaH, a 3aTpaThl KOpMa NPUXOAWINCH Ha MOJ-
JiepKaHKe )KU3HEHHbBIX (YHKLUI OpraHn3Ma ru-
npoOroHTOB. Pasnuuus mo 3arparaM Kopma Ha
1 Kr mpupocTa MEeXJIy CpPaBHUBAEMBIMH IpYII-
aMH COCTaBWIM 3 KI. Y OCTajbHbIX TPYII I'M-

1,17

>

1,83

1,67

413
2.24

M 1-s1 xonTponsHas M 2-51 KOHTPOJIBHAS

M 1-gaomprrras M 2-g omwiraas M 3-4 onbITHAS

Puc. 3. Jlannble o 3aTpaTax kopMa Ha | Kr mpupo-
cTa, KT

Fig. 3. Data on feed costs per 1 kg of gain, kg

M 1-1 xouTponbHas [l 2-51 KOHTPOIbHAS

W 1-gonerraas M 2-s onwirHast [ 3-s1 ombITHAS

Puc. 4. Jlannrle 0 3aTpaTax SHEPruv Ha 1 Kr mpupo-
cra, MJIx

Fig. 4. Data on energy expenditure per 1 kg of gain, MJ

5382

768.2

1030,4
1899.8

M 1-1 xonTpobHag M 2-51 KOHTPOIBHAA

[ 1-sonprrras M 2-g omerrHas M 3-1 ombITHAS

Puc. 5. JlanHble 0 3aTparax NpoTenHa Ha 1 Kr npu-
pocra, T

Fig. 5. Data on protein costs per 1 kg of gain, g
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OpUIHBIX OCETPOB aHAJIU3UPYEMBbIH MOKa3aTeNb
BapbUpoOBal B npenenax 1,67—-2,24 xr, 4to sBIA-
€TCsl IPOMEKYTOUHBIM 3HAYEHUEM.

Bosnbiive 3arparel 3HEPruM Ha €IMHUILLY ITPU-
pocTa Macchl Tela IEMOHCTPUPOBAIIN 0CO0H 2-i
KOHTPOJIBHOW Tpynnsl — 96,23 MJIx, uro BbIle
3HaYEHUN JPYrux rpymnn B cpeaHeM Ha 44,04—
68,97 M]lxx. B pesynbrate MeHee 3aTpaTHBIM
0Ka3aJI0Ch BbIpAlLUBAaHUE OCETPOB 3-i ONBITHOMN
IpYMIIbL, Y KOTOPOM SHEPreTUUECKUE 3aTpaThl HA
1 kr npupocTa coctaBuiu B cpenHeM 27,26 MJIx.

[lo 3arparam mnpoTrenHa Ha OPHUPOCT Mac-
Chl TeJla MEHbIIMMHU 3HAYEHUSIMHU OTIUYAIUCH
npeJcTaBuTeNu 3-i onbITHOU rpynmnsl (538,2 1),
Janee CleNoBalM OCETPhl 2-U omnbITHOM U 1-i
KOHTPOJIBHOM TpymIl. XyIIINe pe3yabTaThl, KOT-
na Ha | kr mpupocTa maccel TpedoBagock 1900 r
MIPOTEHHA, 3aPETUCTPUPOBAHBI BO 2- KOHTPOJIb-
HOM TpymIie.

3AK/IIOYEHHUE

Ilo pesynbraraM MpOBEAEHHOTO HKCIEPH-
MEHTa MOJKHO KOHCTaTHpOBAaTh, YTO 32 MEPHOJ
BBIPAILIIUBAHUS OCETPbI, MOTPEONISIBIINE TOJIU-
MepHyto cuctemy ¢ 10% neBodrokcanuna, xa-
PaKTEpPU3YIOTCS JIyUIIMMHU TIOKa3aTeNIsIMU TIPH-
pocTa Macchl Teja Py MUHUMAIBHBIX 3aTparax
KOPMOB, IIPOTEUHA U PHEPTUU Ha | Kr mpupocrta
Macchel Tena. [lomydeHHbIe pe3ynbTaThl paciiu-
PSIOT CBEEHUS O BBIPAUIMBAHUHM OCETPOBBIX
PBIO B MHIYCTPHAIBHBIX YCIOBUSAX C HCIIOIB30-
BaHUEM IOJMMEPHBIX CUCTEM ISl JOCTABKU aH-
THOMOTHKA PTOPXUHOIOHOBOTO Psijia. 3HAYCHUS
MOJTyYEHHBIX TOKa3arene CBUACTEIbCTBYIOT,
YTO MPUMEHEeHHE (PTOPXMHOIOHOBOTO KOMILJIEK-
ca OKa3aJio MO3UTHBHOE BO3JICHCTBHE Ha Opra-
HU3M TUIPOOHUOHTOB.
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