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BBEJIEHUE

AKBaKynbTypa — 3T0 BUJ, LeATeNbHOCTM MO Pa3BeLeHUI0, COLEPKAHMIO
1 BblpalMBaHNIO Pbib, APYTMX BOAHLIX XMBOTHbLIX U PacTeHWiA, OCYLLeCTB-
NsemMoli MOJ KOHTPOJIEM YeNoBeKa, C LeNbi MOMOSHEHNS MPOMBbICIOBbIX
3anacoB BOJHbIX 6MOPECYPCOB UM NOAYYeHWs TOBapHOW npoaykuun [162].

MoTpebneHve pbibbl U NPOAYKTOB ee MepepaboTKM — BaXKHbI MOKasa-
Te/lb YPOBHS M Ka4yecTBa XW3HU HaceneHus. MoTpebHOCTb B 3TUX NPOAYK-
Tax Y[OBNETBOPSETCA PblOOX03SANCTBEHHLIM KOMMAEKCOM, MpPeAcTaBnsto-
WM COBOI CNOXHbIA MHOroOTpacneBoi NPOWM3BOACTBEHHbIN MeXaHU3M
[292, 169].

B ycnoBusx, Korga ynoBbl OKeaHNYeCKOR pbibbl U JpYrMX MOPEnpoayK-
TOB COKpaLLalTCs, a PblbHbIe 3anacbl BHYTPEHHUX BOLOEMOB HaxoAATCH B
KPUTUYECKOM COCTOSHWUW U MOAAEPXMBAIOTCA B OCHOBHOM 3a CYET UCKYC-
CTBEHHOI 0 BOCMPOW3BOACTBA, EANHCTBEHHbBIM HaEeXHbLIM UCTOYHUKOM YBe-
NNYeHnst 06BbEMOB MULLIEBOW PbIOONPOAYKLUNM ABMSIETCS aKBaKynbTpypa —
KyNbTUBMPOBaHME Pblb, APYTUX BOAHbIX XMBOTHbIX W PaCTEHUIA B KOHTPO-
NIpYeMbIX U YNPpaBNSeEMbIX YeN0BEKOM ycnosusx [107].

AKBaKy/bTypa BK/IHOYaEeT B CebS LLUMPOKWIA AuanasoH pasHOBMAHOCTEN
06BLEKTOB M METOLOB, HauMHasd OT MPOCTbIX CUCTEM Mpou3BoAcTBa (Ma-
NEHbKMX YaCcTHbIX BOLOEMOB B TPOMMUYECKMX CTpaHax A5 BblpalivMBaHus
Kapra), 3aKkaH4MBas COBPEMEHHbIMM YCTAHOBKaMM 3aMKHYTOrO BOAOCHAb-
XKEHUS /15 BblpalLMBaHWA LEHHbIX BUAOB Pblb, C €XerogHoi npovssoau-
TenbHOCTbHO A0 3000 T oceTpoBoro Mmsica M 10 T OCeTpoBOin MKpbI [271,
380].

B HacTosLLee BpeMs LUMPOKOE pasBuUTUE MOJyYmnia akBakyibTypa oMa-
poB [205], kpeBeToK [198], ycTpul, [315], a TakKe 0CETPOBbIX, TOCOCEBbLIX 1
MPOYUX NPECHOBOAHbLIX PbI6.

AKBaKy/bTypa UMeeT [Ba OCHOBHbIX Harpas/ieHUs: NepBoe — TOBapHas
aKBaKy/bTypa; BTOPOe — UCKYCCTBEHHOE BOCMPOW3BOACTBO BOAHbLIX 610N0-
rMYecKnX pecypcos.

B crtpaHax CHI ToBapHOe pa3sBUTWE aKBaKy/bTypbl MPOUCXOAUT MO
CrefyloWwm M HanpaBneHnsaM: NacTouLHas akBakyibTypa, NpyAoBast akBa-
KynbTypa, MHAYCTp1asbHas akBaKy/bTypa, MapuKybTypa, peKpeaLyioHHas
aKBaKy/nbTypa [292, 169, 89].

AkBakynbTypa B Pecnybnunke benapycb fO/mKHa CTaTb MOLLHbIM CEKTO-
POM CeNbCKOro XO035ACTBA U MPOLOBO/LCTBUA C LE/bIO YAOBNETBOPEHMS



npexge BCero BHYTPEHHero cnpoca Ha 6en1KoByl0 NpoayKuuio. Hanpumep,
B KuTtae, KOTOpbIiA ABNSeTCA Hanbonee NIOTHO 3aCe/leHHOW CTpaHol B M-
pe, aKBaKy/bTypa OpUEHTMPOBaHA Ha YA0BETBOPEHNE BHYTPEHHEIO CMPO-
ca Ha MpPOAOBO/LCTBME. B HacToAWMA MOMeHT KwuTali cTan BCEMUPHbIM
Mpou3BOANTENEM NPOAYKLUMMN aKBaKy/bTypbl, KOTOPbIA BbipawyBaeT 70 %
BCeli MUpOoBOA Npoaykuum [32].

AKBaKynbTypa — 3TO BaXKHbIA CEKTOP arponpOMbILLAEHHOrO0 NPOM3BOA-
cTBa B 60/MbLUMHCTBE pasBuBatoLLmxcs cTpaH Mupa. OfHako B Benapycy B
roAbl NPOMBbILLIEHHOrO cnaga, B Hadvane 90-X rr., NPOU3BOACTBO TOBapHO
pblbbl B Benapycu cHuamnnock ¢ 18,5 Thic. T (1989 r.) go 3,9 ThiC. T 1 dhak-
TUYeCKM 6a3npoBasioCb Ha MOHOKYNbType kapna [105]. Mo 3Toii npuunHe
["ocyaapcTBEHHO NMPOrpaMMoit pa3BuTUA arpapHoro 6musHeca B Pecry6iu-
ke benapycb Ha 2016-2020 rofbl NpesycMOTPEHO 3HAYNTE/ILHOE YBeNuye-
HWe 06bEMOB BblpallMBaHUA TOBapHOI pbIGHOI NpogyKumn. BmecTte ¢ Tem
JanbHelilliee pa3BUTUE aKBaKynbTypbl benapycu HeBO3MOXHO 6e3 ocBoe-
HWS U BHEPEHWSI MHHOBALMOHHbIX TEXHOMIOMMYECKMX HampaBieHWin, oqHN-
MW U3 KOTOPbIX ABASIOTCA PbIOOBOAHbIE MHAYCTPUabHbIE KOMMIEKCHI, pa-
6oTaroLMe Ha NPUHLUMNAX YCTAHOBOK 3aMKHYTOrO BOAOCHAOXEHUS U Bbl-
paLLyBaHs B HAX HOBbIX M LEEHHbIX 06BEKTOB PhIOOBOACTBA.

AKBaKy/nbTypa LEHHbIX BUAOB Pbl6 — 3TO CMOXHbIA TEXHOMOTMYECKNIA
MpoLecc, B KOTOPOM TPaAMLMOHHO cnabbiM 3BEHOM SBASETCS 3Tan UCKycCC-
CTBEHHOI0 BOCMPOM3BOACTBA. [M03TOMY MCCNEA0BaHNS, NOCBALLEHHbIE U3Y-
YEHMIO 1 MOBLILLEHUIO 3PHEKTUBHOCTN TEXHONOTMMN UCKYCCTBEHHOTO BOC-
MPOM3BOACTBA, MMEKOT 6O/bLLOE HAayYHO-NPAKTUYECKOE 3HAUEHNE.

MoCKONbKY HaceneHne 3em/iM HEYK/IOHHO NPOJO/KAeT pacTu, a, no
nporHosam cneunannctos, K 2050 T. ero 4mcneHHocTb cocTaBut 9-—
10 mMnpg., pbiba 1 MOPEnpPoAYyKTbl CTaHYT OAHUMU U3 BXKHEMLLUX WUCTOY-
HMKOB MWTaHMUA, KOTOpble BYAYT N0Mb30BaTbCA BCEOOLLMM CMPOCOM Y Hace-
neHms. MoaTomy 06/1acTb aKBaKy/bTypbl AO/MKHA PacLUMpPATLCS, YTOObI B
MONHOW Mepe YAOBNETBOPUTL CMPOC HacefieHus Ha 6enkoByl0 MpoaykK-
umto [380].



1. COBPEMEHHOE COCTOSsIHUE AKBAKYJIbTYPBI
1.1. MupoBoe Npou3BOACTBO MPOAYKIMH AKBAKYJIBTYPHI

B Havase 80-x rogos XX cT. Hab/1t04a10Ch Pe3Koe yBenmyeHve obbema
npon3BoAMMON pbi6HOV npoaykumn. K 2001 r. 3TOT 06bEM [OCTWT
130,2 MIH. T, MPX 3TOM CYLLECTBEHHAA YacTb 3TWX MOKa3aTesnei npuxoamT-
Csl Ha aKBaKy/bTypy. ExkerofHbli pocT NPOM3BOAUMON PbIGHON NPOAYKLMM
3a cyeT pblbo/oBCTBa cocTasun 1,2 %, Torga Kak B 06/1aCTU akBaKy/bTypbl
3TOT nokasaresns coctasun 9,1 %. CrnegyeT OTMETUTB, YTO Ha AO0/K0 a3maT-
CKOI akBaKy/nbTypbl B Hayane 2000-x rogos npuxogunocb 88,5 % Bcel
NpOu3BOAMMON NPOJYKLMK, @ Ha Lo/ eBPONencKon — Tonbko 3,4 % [380].

Bonblwias yacTb NPoOAyKLWW, NPOU3BEAEHHON B YCNOBMAX aKBaKy/NbTy-
pbl, BblpawmBaeTca B npecHoi Boge [398]. Mpu atom B 2004 r. TONLKO B
OAHUX 3aBOACKMX YCNoBMAX 6bi10 npomssegeHo 13,9 maH. T. K npumepy,
MPOM3BOACTBO B MHAYCTPUaNbHBIX KOMM/IEKCAX 0CETPOBOro msca B 2002 r.
cocTasusio 3,8 Tbic. T/rog, Torga kak B 2004 r. — 15,5 Thic. T [269, 270].

IMpon3BOACTBO NPOAYKLUMW aKBaKy/MbTypbl YBENUUMUBAETCA C KaXAbIM
rogom [49]. K npumepy, ecnm B 1961 1. B YCNOBUAX aKBaKy/bTYypbl NPOU3-
BOAMMOCH TOMBKO 1,95 MAH. T npofykumu, To K 2015 r. 3TOT nokasaTesib
fgoctur 106 M/H. T, T. €. 33 54 roga Npov30LL0 yBe/IMyeHne npoun3BoACTBa
B YC/TIOBMAX aKBaKy/bTypbl 60/1ee yem B 54 pasa. [ cpaBHeHUA 06paTum-
€A K CTAaTUCTUYECKMM [IaHHbIM O MPOW3BOACTBE MACA B YC/TOBUAX XKUBOTHO-
BoacTBa [48]. Tak, ecnm B 1961 r. B Mmupe 66110 nponssegeHo 140,97 MaH. T
msca, To B 2015 r. ero 6b110 nponssedeHo 619,06 MaH. T, T. e. 3a 54 roga
pocT npousBoacTBa yeennunnca B 4,39 pas (puc. 1.1).
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Puc. 1.1. Muposoe Npon3BOACTBO NPOAYKLMM aKBaKY/bTypbl U XXMBOTHOBOACTBA
(MscO YBOIHBIX XXUBOTHBIX)



KoHeuHo, B a6COMOTHOM MPOW3BOACTBE MPOAYKLMU aKBaKy/nbTypa He
MOXET 0Ka3aTb KOHKYPEHLMIO XXMBOTHOBOACTBY. OfHAKO €C/ CPaBHUTb
OTHOCWTE/bHBIA TEMN pocTa NMPOAYKLUMM, TO aKBaKy/bTypa CYLLECTBEHHO
OMEPEXAET NPOU3BOACTBO Msica B XXMBOTHOBOACTBE (puc. 1.2).
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Puc. 1.2. Temn OTHOCWUTENBLHOMO POCTA MUPOBOFO NPOM3BOACTBA NPOAYKLIMM aKBAKY/bTYpbI

1 )KMBOTHOBOZACTBA (MAICO YOOMHbIX XXMBOTHBIX)

B HacTosLee BpemMa A3uA COXpaHAET OfHO3HaYHbIe NUAVPYIOLLME MO-
3ULMU MO NPOU3BOACTBY MPOAYKUMW aKBakynbTypbl. B 2015 r. Ha 3Ttom
KOHTVHeTe 6b110 Npon3BeaeHo 6onee 97,5 MAH. T npoaykumu, nnm 92,04 %
OT BCEr0 MMPOBOTro Npou3sBoAcTea (puc. 1.3).
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Cpeay ocTabHbIX KOHTUHEHTOB NUAMPYIOLLIEE MECTO 3aHUMaeT AMepu-
Ka, panee nayt Espona, Adpuka, OkeaHus (puc. 1.4).
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Puc. 1.4. Temn 0THOCUTENLHOTO POCTa NPOM3BOACTBA NPOAYKLMM aKBaKyMbTypbl
B KOHTUHEHTaX

B fecATKy Nyyllnx akBakyNbTYpHbIX MNPOU3BOAUTENEN MUpa BXOAAT 8
asnaTCcKMX CTpaH, OfHa eBponelickas 1 ogHa adpukaHckasa: Kutaii, NHgo-
He3us, NHama, BoeTHam, dununnudel, banrnagewt, KOxkHasa Kopes, Hopse-
rua, Ervnet, AnoHus. Pecnybnvka Benapycb no utoram 2015 r. 3aHumaeT
77-e mecTo 13 194 cTpaH.

Ecnn paccMoTpeTb COBpEMEHHOe MPOU3BOACTBO NPOAYKLMU aKBaKy/b-
Typbl N0 CTPaHaM KOHTWHETOB, TO Mbl BUAUM (Tabn. 1.1), uto B Adpuke B
[eCcaTKy Ny4dlumX akBaKynbTYpHbIX NpoM3BoAnTeNein BxoaaT Ermnet, Hure-
puvs, 3aH3nbap, YraHga, MaHa, 3ambus, Magarackap, KeHus, TyHuc, TaH-
3aHKs. YCTOMYMBOE YBENMUYEHWE OTHOCUTENLHOMO TeMMNa pocTa NPoAyKLum
aKBaKy/nbTypbl AEMOHCTUPYHOT 3aH3ubap, 3ambus, PyaHga, Magarackap,
"aHa, ManaBu, YraHga (Ta6n. 1.2).

Ta6nuuya 1.1. IIpou3BoacTBO NPOAYKIUH AKBAKYJILTYPbI B AQpuKe, T

CtpaHa roe!
2010 2011 2012 2013 2014 2015
1 2 3 4 5 6 7
Anxup 1759 2246 2644 2193 2411 1333




MpogonxeHue Tabn. 1.1

1 2 3 4 5 6 7
AHrona 310 310 310 310 305 872
BeHnH 364 400 500 667 1425 1270
boTcBaHa - - - - - 120
BypkuHa-®aco 370 305 302 320 300 280
BypyHau 17 62 160 165 165 1326
KamepyH 570 571 840 840 840 840
LleHTpansHas
AdprikaHcKas 170 170 182 180 180 180
Pecny6nvka
Yaa 3 3 3 3 3 3
KoHro 2970 2970 2869 2869 2871 2870
Kot-4'ViByap 1700 3394 3720 3720 3750 3800
Eruner 919585 | 986820 | 1017738 | 1097544 | 1137091 | 1174831
SKBaTOpHanLHas 15 17 15 15 15 15
BuHes
Auonus 25 25 38 45 86 90
aboH 130 130 48 46 45 45
ambus 25 33 33 33 35 35
aHa 10200 19092 27450 32513 38545 44610
BuHes 185 200 250 250 250 250
Kenus 12194 22295 21888 23901 24098 18658
JlecoTo 300 300 400 500 901 1001
JInGepus 20 20 30 30 40 40
JlnBua 110 10 10 10 10 10
Magarackap 10886 10544 9988 12549 15440 22694
Manasu 2631 2833 3232 3705 4742 4974
Manu 2083 2083 987 2205 1953 2400
MaspuKmii 568 537 512 397 778 772
MaiioTTa 76 44 105 109 120 100
Mapokko 742 617 692 988 1189 1050
Mo3ambuk 864 796 604 721 1179 1133
Hamunbus 675 564 694 678 640 645
Hurep 70 85 100 200 329 300
Hurepus 200535 | 221128 | 253898 278706 313231 316727
PyaHpaa 100 265 506 1165 1584 4847
PetoHbOoH 150 115 115 90 65 65
CeHeran 80 335 399 707 1012 1212
Cbeppa-/leoHe 75 75 75 75 75 75
HOxHas Adpuka 5148 5572 5999 6010 6160 6350
KOxHbI CypaH - - 20 20 20 20
CypaH 2000 2000 1600 2500 2000 4500
CsasunneHg 209 100 100 100 100 100
TaH3aHus 7338 7249 9917 10166 10317 10742
Toro 100 20 20 23 25 58




OkKoHuYaHue Tabn. 1.1
1 2 3 4 5 6 7
TyHuc 5424 8126 8577 12184 11279 14425
YraHga 95000 85713 95906 98063 111023 117590
3ambusa 10290 10530 12988 20271 19281 22754
3aH3nbap 125157 | 130400 | 150886 110445 133031 172494
3nmbabee 2782 7682 8090 10090 10600 10600

Ta6nunya 1.2. OTHOCUTEIBHBI POCT IPOM3BOACTBA MPOAYKIMHU AKBAKYJIBTYPBI

B Adpuxe, %

CrpaHa roabi
2011 2012 2013 2014 2015
1 2 3 4 5 6

Anxvp 24,3 16,3 -18,6 9,5 57,6
AHrona 0,0 0,0 0,0 -1,6 96,3
BeHuH 9,4 22,2 28,6 72,5 -115
BypkuHa-®daco -19,3 -1,0 5,8 -6,5 -6,9
BypyHau 113,9 88,3 3,1 0,0 155,7
KawmepyH 0,2 38,1 0,0 0,0 0,0
LleHTpanbHas
AdpuKaHcKas Pecnybnnka 0.0 68 -1l 0.0 0.0
Yag 0,0 0,0 0,0 0,0 0,0
KoHro 0,0 =35 0,0 0,1 0,0
Kot-g'ViByap 66,5 9,2 0,0 0,8 1,3
Ervner 7,1 3,1 7,5 3,5 33
OkBaTopuanibHas ['BuHes 12,5 -12,5 0,0 0,0 0,0
Auonus 0,0 41,3 16,9 62,6 45
"aboH 0,0 92,1 4,3 2,2 0,0
ambus 27,6 0,0 0,0 5,9 0,0
aHa 60,7 35,9 16,9 17,0 14,6
"BuHes 7,8 22,2 0,0 0,0 0,0
KeHus 58,6 -1,8 8,8 0,8 -25/4
Jlecoto 0,0 28,6 22,2 57,2 10,5
Jlnbepus 0,0 40,0 0,0 28,6 0,0
Jlneua -166,7 0,0 0,0 0,0 0,0
Magarackap -3,2 -5,4 22,7 20,7 38,0
Manasu 74 13,2 13,6 24,6 48
Manu 0,0 -714 76,3 -12,1 20,5
MaBpukuii -5,6 -4,8 -25,3 64,9 -0,8
MaiioTTa —53,3 81,9 3,7 9,6 -18,2
Mapokko -18,4 11,5 35,2 18,5 -12,4
Mosambuk -8,2 -27,4 17,7 48,2 —4,0
Hamunbus -17,9 20,7 -2,3 58 0,8
Hurep 19,4 16,2 66,7 48,8 -9,2
Hurepus 9,8 13,8 9,3 11,7 11




OKoHuYaHue Tabn.1.2

1 2 3 4 5 6
PyaHga 90,4 62,5 78,9 30,5 101,5
PetoHboH —26,4 0,0 —24,4 -32,3 0,0
CeHeran 122,9 17,4 55,7 35,5 18,0
Cbeppa-JleoHe 0,0 0,0 0,0 0,0 0,0
FOXKHas Apuka 79 74 0,2 25 3,0
CypaH 0,0 —22,2 43,9 —22,2 76,9
CBasunieHg —-70,6 0,0 0,0 0,0 0,0
TaH3aHus -1,2 31,1 2,5 15 4,0
Toro -133,3 0,0 14,0 8,3 79,5
TyHUC 39,9 5,4 34,7 1,7 24,5
YraHga -10,3 11,2 2,2 12,4 5,7
3ambus 2,3 20,9 43,8 5,0 16,5
3aH3unbap 4,1 14,6 -31,0 18,6 25,8
3umbabse 93,7 5,2 22,0 49 0,0

B Awmepuke (Tabn. 1.3) B fecATKY Ny4ylUMX akBaKyNbTYpHbIX NPOU3BO-
aunTeneid Bxogat Ywnm, Bpasunms, Skeagop, CoeguHeHHble LUTaTbl Ame-
pukn, Mekcuka, KaHaga, Konymbus, Mepy, MoHaypac, Kyb6a. YcToitumsoe
yBennyeHne OTHOCUTENIbHOMO TeMMa PocTa MPOAYKLUMWN aKBaKylbTypbl fe-
MOHCTUPYIOT Bonmeus, [oMuHuKaHckas Pecny6nvka, 3ksagop, autu,
Mekcuka, Mapargaii, CypuHam (Ta6n. 1.4).

Ta6nuuya 1.3. Ipou3sBoACTBO NMPOAYKIMH AKBAKYJIbTYPbl B AMepuKe, T

CrpaHa Fope!
2010 2011 2012 2013 2014 2015

1 2 3 4 5 6 7
ApreHTnHa 2654 3193 2958 3825 4008 3663
bap6agoc 2 10 10 14 20 20
benns 7411 5102 5880 7150 7213 5203
bonveua 856 966 1060 1076 1400 2988
Bpasunua 411777 | 436084 | 480880 477752 564182 575260
KaHaga 162341 | 169706 | 184910 168015 139732 187374
Ynnum 713241 | 969539 | 1075547 | 1045718 | 1227359 | 1057742
Konym6us 80367 83681 89654 89398 92002 95857
Kocta-Puka 26839 27714 27287 30352 26766 22502
Kyb6a 31422 24598 26179 29578 30544 30550
JoMUHMKa 11 6 6 6 6 6
AomnHMKaHCKas 1280 | 2148 1032 1485 2082 2185
Pecny6nnka
OKBagop 272521 | 309502 | 322455 332182 368207 426410
CanbBagop 4500 4884 5322 3278 1663 6743
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OkoHYaHue Tabn. 1.3

1 2 3 4 5 6 7
PeHy 'BMaHa 4 4 4 3 3 3
"Bagenyna 11 12 12 12 25 25
"BaTemana 22792 21468 17743 17047 20762 22049
l"aiiaHa 488 263 261 221 367 418
antn 360 600 720 800 1010 1220
"oHgypac 27509 50295 52436 53100 61750 55100
Amaiika 3950 1150 649 836 710 665
MapTuHuKa 82 50 50 55 72 49
Mekcuka 126238 | 137128 | 143747 171792 194230 211622
Hukaparya 16972 15766 24351 26407 30566 24560
MaHama 6398 7388 7474 8335 10335 9150
Maparsaii 2957 4929 5400 6450 7500 8481
Mepy 89021 92200 72293 125693 115271 90976
MyapTo-Puko 17 20 20 20 20 20
CeHT-Kunten Hesuc 1 1 1 1 1 1
CaHkT-Jltocus 21 22 28 44 36 26
CeH-Nbepn MukenoH - 2 3 5 59 28
CypuHam 71 96 74 79 83 122
TpuHugaa v Tobaro 14 6 7 8 5 5
CoefviHeHHble
LTaTb! 496699 | 397292 | 420386 429011 421189 425973
AMepUKU
Ypyrsaii 85 78 91 218 215 204
BupruHckue
ocTposa CLUA 10 10 10 10 8 8
BeHecyana 18225 23954 26115 26830 30726 18911

Ta6nuya 1.4. OTHOCUTEIBHBI POCT IPOM3BOACTBA NPOAYKIMHU AKBAKYJIBTYPBI
B Amepuke, %

CrpaHa roabi
2011 2012 2013 2014 2015
1 2 3 4 5 6

ApreHTviHa 18,4 -7,6 25,6 4,7 -9,0
bapbagoc 133,3 0,0 33,3 35,3 0,0
benus -36,9 14,2 19,5 0,9 -32,4
bonvsuna 12,1 9,3 15 26,2 72,4
bpasunms 57 9,8 0,7 16,6 1,9
KaHapa 44 8,6 -9,6 -18,4 29,1
Ynnm 30,5 10,4 -2,8 16,0 -14,8
Konymbus 4,0 6,9 -0,3 2,9 4,1
KocTta-Puka 3,2 -1,6 10,6 -12,6 -17,3
Ky6a -24,4 6,2 12,2 32 0,0
JomMunHuKa -58,8 0,0 0,0 0,0 0,0
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OKoHYaHue Tabn. 1.4

1 2 3 4 5 6
Aomnnikarickas 50,6 702 | 360 335 48
Pecny6nvka
OKBagop 12,7 4,1 3,0 10,3 14,6
CanbBasgop 8,2 8,6 -47,5 —65,4 120,9
PeHy "BnaHa 0,0 0,0 —28,6 0,0 0,0
'Bagenyna 8,7 0,0 0,0 70,3 0,0
['BaTemana -6,0 -19,0 -4,0 19,7 6,0
["aiiaHa -59,9 —0,8 -16,6 49,7 13,0
Fantn 50,0 18,2 10,5 23,2 18,8
[oHAaypac 58,6 4.2 1,3 15,1 -11,4
Amaiika -109,8 —55,7 25,2 -16,3 —6,5
MapTrHuKa —48,5 0,0 9,5 26,8 -38,0
Mekcuka 8,3 47 17,8 12,3 8,6
Hukaparya —7,4 42,8 8,1 14,6 -21,8
MaHama 14,4 1,2 10,9 21,4 -12,2
Maparsait 50,0 9,1 17,7 15,1 12,3
Mepy 3,5 —24,2 53,9 8,7 —23,6
MyapTo-Puko 16,2 0,0 0,0 0,0 0,0
CeHT-Kutc 1 Hesuc 0,0 0,0 0,0 0,0 0,0
CaHkT-/ltocus 4,7 24,0 44,4 -20,0 -32,3
CeH-lTbep 1 MyiKenoH 200,0 40,0 50,0 168,8 —71,3
CypuHam 29,9 -25,9 6,5 4,9 38,0
TpuHugag v Tobaro -80,0 15,4 13,3 —46,2 0,0
CoeaVHeHHble
LTaTs! -22,2 5,6 2,0 -1,8 1,1
AMepnku
Ypyrsaii —8,6 15,4 82,2 -1,4 5,3
BuipruHckue octposa
CLUA 0,0 0,0 0,0 -22,2 0,0
BeHecyana 27,2 8,6 2,7 13,5 —47,6

B Asun (Tabn. 1.5) B AeCATKY NyULLMX aKBaKyNbTYPHbIX NPOM3BOANTE-
neid BxoaaT Kutaii, MIHaoHe3ns, NHans, BbeTHam, ®uamnnuHbl, baHrna-
few, KOxHasa Kopes, AnoHus, Mbsima, TannaHg. YCTOUMBOE yBenunde-
HVWe OTHOCWTENbLHOrO Temmna PocTa MPOAYKUMW aKBaKyNMbTypbl AEMOHCTU-
pytoT ApmeHus, baHrnagew, bpyHein [Japyccanam, Kamb6omka, Kwutaid,
Kunpruswng, Henan, Caygosckasa Apasus, LLpu-SlaHka, TamkukuctaH, Typ-
ums, Y3beknctaH, BoeTHam. (Tabn. 1.6).
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Tab6nuuya 1.5. Ipou3BoaCTBO NMPOAYKUHMH AKBAKYJIbTYPbI B A3UM, T

CrpaHa ropel
2010 2011 2012 2013 2014 2015

1 2 3 4 5 6 7
ApmMeHus 5000 6300 8850 11700 13925 15130
A3sepbaiixaH 1000 517 366 325 305 561
baxpeiiH 3 3 2 0- 6 6
baHrnageLu 1308515 | 1523759 | 1726066 | 1859808 | 1956925 | 2060408
BytaH 46 75 78 70 139 149
BpyHeii
[lapyccanam 500 530 550 561 711 983
Kambomka 60000 72000 74000 90000 120055 143000
Kutaii 47829610 | 50173139 | 53942924 | 57113175 | 58797258 | 61536375
Kutaii 4338 3438 4093 3764 3897 3894
Kunp 4116 4667 4334 5339 4835 5459
py3us 470 650 650 650 670 670
VHana 3790021 | 3677584 4213980 4555209 4884021 5238019

37FOV




OKOHuaHue Tabn. 1.5
1 2 3 4 5 6 7

MposuHUuA
TaiiBaHb 315226 319245 347900 348916 341373 314013
(KunTain)
TapKNKMCTaH 517 537 275 404 444 450
TannaHg 1286122 | 1201455 | 1272100 997515 897863 897096
BocTouHbiit 1552 1556 1556 1556 1556 1556
Tumop
Typums 167721 188890 212805 233864 234302 238964
TypKMeHWCTaH 26 26 26 30 30 30
O6befnHEHHbIE
Apabeckue 198 415 420 780 788 790
Amupartbl
Y36ekucTaH 6654 8722 14833 23835 29276 36898
BbeTHam 2701317 | 2859581 | 3103351 | 3220071 | 3354342 3450200
VemeH 150 150 100 - 0 -

Tab6nmuya 1.6. OTHOCHTENBHBII POCT IPOH3BOICTBA MPOIYKIHMH AKBAKYJIbTYPbI

B A3uu, %
CrpaHa L oAbl
2011 2012 2013 2014 2015
1 2 3 4 5 6

ApmeHns 23,0 33,7 27,7 17,4 8,3
AsepbaiipkaH —63,7 —34,2 -11,9 —6,3 59,1
baHrnageLu 15,2 12,5 75 51 52
byTaH 47,9 3.9 -10,8 66,0 6,9
BpyHeit 58 37 20 236 321
Japyccanam
Kambompxa 18,2 2,7 19,5 28,6 17,4
Kurtaii 4,8 7,2 57 2,9 4,6
Kutaii -23,1 17,4 -84 35 -0,1
Kunp 12,5 —7,4 20,8 -9,9 12,1
py3ns 32,1 0,0 0,0 3,0 0,0
VHawna -3,0 13,6 7.8 7,0 7,0
VHpoHe3ns 23,3 19,0 32,3 7,8 8,5
VpaH 11,7 18,1 9,3 -1,6 7,8
Mpak -22,0 42,3 —56,2 61,8 -7,1
W3pannb 45 -2,3 9,0 -9,8 3,4
AnoHns —23,6 16,7 —4,4 —0,6 7,7
VopaaHns 6,1 43 18,2 20,6 0,0
KazaxcraH 1172 -15,0 9,4 —65,7 56,1
KHAP 0,0 0,0 0,0 8,5 0,0
HOxHasa Kopes 8,5 0,7 1,6 2,2 6,7
KyseiiT 2,9 -3,2 -2,0 -2,0 -12,5
Knprusns 11,3 -28,1 1,0 63,3 59,5
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OKOH4YaHue Tabn. 1.6

1 2 3 4 5 6
JNaoc 15,2 6,4 5,8 0,3 0,1
JlnsaH 8,1 0,0 0,0 -12,9 0,0
AdraHucTaH 0,0 0,0 0,0 4,7 4.4
Manaiizns -9,8 18,6 -17,9 -1,8 2,7
MbaHMa -4,0 8,1 4,7 3,5 3,6
Henan 9,2 10,8 4,3 18,6 10,1
OmaH 21,1 6,8 71,0 -22,4 —49,6
MNakucTaH 1,3 0,6 3,6 0,2 19
MNanectuHa -38,8 34,9 54 -16,8 14,0
DUANNNUHLI 24 -2,6 -6,9 -1,5 0,5
Katap 0,0 0,0 43,5 0,0 -139,4
Caypnosckas Apasus —-48,5 -23,2 -31,6 88,2 22,7
CuHranyp 12,9 -10,0 35,0 -3,8 26,0
LLIpun-/laHka 38,6 -29,6 111,0 10,3 5,2
Cupwiickas
Apabckas -13,8 -19,0 -43,1 -28,6 -18,2
Pecny6nvka
MpoBuHLMA
TaiiBaHb (KuTait) 13 86 03 =22 83
TaKMKNCTaH 3,8 —64,5 38,0 9,4 1,3
TannaHg —6,8 57 —24,2 -10,5 —0,1
BocTouHbil 03 0,0 0,0 0,0 0,0
Tumop
Typuus 11,9 11,9 9,4 0,2 2,0
TyPKMEHWCTaH 0,0 0,0 14,3 0,0 0,0
O6begnHEHHbIe
Apabckme 70,8 1,2 60,0 1,0 0,3
OmupaTsbl
Y36eKkuncraH 26,9 51,9 46,6 20,5 23,0
BbeTHam 57 8,2 3,7 4,1 2,8

B Esporie (Tabn. 1.7) B AeCATKY Ny4LIMX aKBaKy/bTYPHbIX NPOU3BOAU-
Teneii Bxogat Hopeerus, Mcnauuws, BenmkobpuTtanus, dpaHums, Poccuii-
ckas ®depepaums, Wtanmna, Mpeuuns, dPapepckme ocTposa, HupgepnaHgpl,
VipnaHams. YCToiunBoe yBenvYeHVWe OTHOCWUTENBHOIO Temmna pocta npo-
OYKLUMN aKBaKy/MbTypbl [EeMOHCTMPYIOT HopMaHACKME OCTpoBa, XopBaTtud,
3cToHusA, BeHrpus, Nlateus, Poccuiickas deaepayms (tabn. 1.8).

Pecny6nuka benapycb no utoram 2015 r. 3aH1MaeT 23-e MeCTO cpeau
40 eBpONecKMX CTpaH.
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Ta6nuuya 1.7. Ipou3BoACTBO NMPOAYKLMHU aKBaKyJIbTYpbl B EBpone, T

CrpaHa roay!

2010 2011 2012 2013 2014 2015
Anbanus 2504 2022 2034 2090 2424 1595
ABCTpUS: 2167 2904 3126 3237 3390 3503
Benapych 16265 | 16293 | 15499 | 13548 | 10658 9131
Benbrus 539 101 277 212 214 82
bocHus
S — 7620 4970 3638 2924 3397 4451
Bonrapust 7921 5527 5975 12152 | 11172 | 13537
HopmaHgackue
o CT‘:) o 1130 1091 882 972 1317 1768
XopBaTus 13991 | 12846 | 10440 | 12019 | 13149 | 15571
Uexns 20420 | 21010 | 20763 | 19357 | 20135 | 20200
Jannst 36175 | 35918 | 34586 | 37707 | 39399 | 35867
ScToHuS 573 388 581 733 874 799
Papepckue 47575 | 60473 | 76564 | 75009 | 86454 | 80600
ocTpoBa
PUHNAHANS 11772 | 11275 | 12659 | 13613 | 13465 | 14877
PpaHys 203402 | 104111 | 205548 | 200596 | 204300 | 206800
TepmaHus 40694 | 39141 | 26360 | 25289 | 26032 | 29909
ey 121244 | 110809 | 110973 | 114000 | 104663 | 106118
Benrpus 14245 | 15584 | 15133 | 14918 | 15326 | 17337
Vicnangnst 5050 5308 7431 7053 8434 8430
Vipnanzms 46490 | 44266 | 36102 | 34198 | 31200 | 39650
VTanus 153494 | 164151 | 137041 | 140879 | 148730 | 148763
Natens 549 546 575 643 686 863
NvTsa 3101 3280 3582 4211 3836 4450
MakegoHnst 1491 1368 1306 1340 1214 991
ManbTa 2916 2127 4336 5266 4917 5913
Mongosa 8800 9000 9080 9080 9084 9080
YepHoropus 740 840 811 811 859 813
Huzepranas! 66045 | 43800 | 46129 | 46525 | 63039 | 62920
Hopserust 1019802 | 1143893 | 1321119 | 1247865 | 1332497 | 1380890
Monbla 30751 | 29037 | 32261 | 35208 | 40110 | 36971
MopTyrans 8225 9165 10318 | 10067 | 11339 9322
PyMbIHUS 8981 8353 10004 | 10146 | 10680 | 11042
Poccuitckas 120998 | 129651 | 146455 | 155540 | 163600 | 153243
Ddepepaums
Cepbust 8155 7629 7662 5936 7168 7387
CroBakvis 687 814 1286 1085 1228 1248
CroseHus 778 1397 1154 1226 1396 1607
Vicnanus 252352 | 271963 | 264163 | 223710 | 282242 | 289821
LWBewys 10644 | 13441 | 13757 | 13366 | 12899 | 12020
LWeiiLapns 1261 1466 1471 1503 1593 1593
YKpanHa 22865 | 23553 | 23720 | 23175 | 24434 | 21872
Benmkobputanna | 201364 | 198968 | 205595 | 203263 | 214707 | 206834
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Ta6numuya 1.8. OTHOCHTENBHBII POCT POH3BOACTBA MPOIYKIHMH AKBAKYJIbTYPbI

B EBpone, %

CrpaHa ropel
2011 2012 2013 2014 2015
1 2 3 4 5 6

AnbaHus -21,3 0,6 2,7 14,8 —41,3
ABCTpUA 29,1 74 3,5 4,6 3.3
benapycb 0,2 -5,0 -13,4 -23,9 -15,4
Benbrua -136,9 93,1 —26,6 0,9 —89,2
Bockws 1 421 -30,9 218 15,0 26,9
["epLerosnHa
Bonrapus -35,6 7,8 68,2 8,4 19,1
Hopmarjckie -35 21,2 9,7 30,1 29,2
0CTpOBa
Xopsatus -85 -20,7 14,1 9,0 16,9
Yexus 2,8 -1,2 -7,0 3.9 0,3
[JaHus 0,7 -3,8 8,6 44 9,4
OCTOHMA -38,5 39,8 23,1 17,5 -9,0
dapepckue
ocTposa 239 23,5 -0,9 13,0 7,0
DUHNAHANA -4,3 11,6 7,3 -1,1 10,0
PpaHLms 4,7 57 2,4 18 1,2
epmaHua -39 -39,0 -4,1 29 13,9
peuys —9,0 0,1 2,7 -85 14
BeHrpus 9,0 2,9 -14 2,7 12,3
VicnaHama 5,0 33,3 -5,2 17,8 0,0
VpnaHgus 4,9 -20,3 5,4 —9,2 23,9
Tanus 6,7 -18,0 2,8 54 0,0
NatBua 0,5 5,2 11,2 6,5 22,9
Jlntsa 2,8 8,8 16,1 -9,3 14,8
MakefoHus -8,6 -4,6 2,6 -9,9 -20,2
ManbTa -31,3 68,4 19,4 —6,9 18,4
Morngosa 2,2 0,9 0,0 0,0 0,0
YepHoropus 12,7 -35 0,0 57 =55
HvigepnaHab! -41,8 52 0,9 30,1 -0,2
Hopserus 11,5 14,4 5,7 6,6 3,6
MonbLa 5,7 10,5 8,7 13,0 8,1
MNopTyranua 10,8 11,8 -2,5 11,9 -19,5
PyMbIHWS -7,2 18,0 1,4 51 3,3
Pocciitckas 6,9 122 6,0 51 -6,5
Ddegepaumna
Cepbus —6,7 0,4 -25/4 18,8 3,0
Cnosakus 16,9 45,0 -17,0 12,4 1,6
CroseHus 56,9 -19,1 6,1 13,0 14,1
VicnaHus 75 -2,9 -16,6 23,1 2,6
LLiBeuys 23,2 2,3 -2,9 -3,6 -7,1
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OkKOH4YaHMne Tabn. 1.8

1 2 3 4 5 6
LLIBeliLapus 15,0 0,3 8,0 0,0 0,0
YKpanHa 3,0 0,7 -2,3 53 -111
BenvkobpuTaHus -1,2 3,3 -1,1 55 -3,7

B OkeaHun (Tabn. 1.9) nyywmmm npousBoguTensmu senstotcs Hogas
3enaHana 1 ABCTpanus, OCTa/lbHble CTPaHbl CYLLECTBEHHO He BAUAIOT Ha
pasBUTUE aKBaKy/NbTypbl B 3TOM PervoHe, O4HaKO cnefyeT OTMEeTUTb pocT
Nnpou3BOACTBa NPOAYKLMKN aKBakynbTypbl B MNanya — Hosasd 'BuHea n Co-
NIOMOHOBbIX 0cTpoBax (Ta6s. 1.10).

Tab6nuuya 1.9. IIpou3BoacTBO NMPOAYKIMH AKBAKYJIbTYpbl B OKeaHHH, T

CrpaHa Fopel

2010 2011 2012 2013 2014 2015
Amepukackoe 18 20 20 20 20 20
Camoa
ABCTpaAA 75627 | 76275 | 81833 | 80064 | 74914 | 91036
OcTpoBa Kyka 2 2 6 8 8 10
DKM 768 646 727 637 744 744
Pparillyskas 2184 2919 2655 | 2698 | 2087 1915
MonuHesuns
Tyam 129 111 111 110 110 110
KupnbaTu 4756 4293 8291 2261 3582 3602
MapLuannossbl
ocTpoBa 0 0 0 B 1 -
Haypy 0 0 1 - - -
Hogas Kanesonns 1223 1564 1666 1506 1659 1256
Hosast 3enanns 110592 | 117266 | 100161 | 97123 | 109874 | 91275
CeBepHble
MapuaHckue 24 25 26 31 42 4
OcTpoBa
Manay 25 24 36 20 27 24
Manya-Hosas 1688 1871 3225 | 4525 | 5150 | 6150
['BUHes
Camoa 5 5 5 4 6 13
CONOMOHOBL! 7105 7219 6992 | 11814 | 12164 | 12202
0OCTpOBa
Tonra 300 300 300 — — 3
TyBany 2 2 2 2 2 2
Banyary 104 57 ) 81 80 12
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Ta6nuya 1.10. OTHOCHTEILHBII POCT NPOM3BOACTBA MPOAYKIHH AKBAKY/ILTYPbI
B Oxeanuu, %

CrpaHa ol

2011 2012 2013 2014 2015
AMepurKaHcKoe
Camoa 10,5 0,0 0,0 0,0 0,0
ABCTpanuns 0,9 7,0 -2,2 —6,6 19,4
Ocrposa 0,0 100,0 28,6 0,0 22,2
Kyka
DugKN -17,3 11,8 -13,2 15,5 0,0
bpatiLysas 28,8 95 16 255 86
MonuHesuns
Tyam -15,0 0,0 -0,9 0,0 0,0
Kupubatu -10,2 63,5 -114,3 45,2 0,6
HoBas
KanefioHws 24,5 6,3 -4,3 39 -27,7
Hosas 59 -15,7 -31 123 -185
3enaHana
CeBepHble
MapuaHckue 41 3,9 17,5 30,1 0,0
OcTposa
MNanay 4,1 40,0 -57,1 29,8 -118
Manya-Hosas 103 531 335 12,9 17,7
BuHes
Camoa 0,0 0,0 =222 40,0 73,7
CO0/IOMOHOBbI
ocTpoBa 1,6 -3,2 51,3 2,9 0,3
TyBany 0,0 0,0 0,0 0,0 0,0
BaHyaTty -58,4 51 29,8 -1,2 1478

Ta6nuuya 1.11. [Ipou3BoACTBO MPOAYKIUH AKBAKYJIBTYPBI
B cTpaHax obiBmero CCCP, T
CrpaHa rofy!
2010 2011 2012 2013 2014 2015
1 2 3 4 5 6 7

ApmeHns 5000 6300 8850 11700 13925 15130
AsepbaiimxaH 1000 517 366 325 305 561
py3na 470 650 650 650 670 670
KasaxcTaH 224 858 738 811 410 730
Kuprusus 352 394 297 300 578 1068
TafKMKNCTaH 517 537 275 404 444 450
TYPKMEHWCTaH 26 26 26 30 30 30
Y36eKncTaH 6654 8722 14833 23835 29276 36898
Benapycb 16265 16293 15499 13548 10658 9131
OCTOHMA 573 388 581 733 874 799
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OKOH4YaHue Tabn. 1.11

1 2 3 z 5 6 7
Natens 549 546 575 643 686 863
NuTea 3101 3280 3582 4211 3836 4450
Monposa 8800 9000 9080 9080 9084 9080
Poccuiickas 120998 | 129651 | 146455 | 155540 | 163600 | 153243
Ddepepaums
YKpanta 22865 | 23553 | 23720 | 23175 | 24434 | 21872

Ta6nuya 1.12. OTHOCHTEIBHBII POCT POM3BOACTBA MPOAYKIHH AKBAKYJIBTYPbI
B cTpaHax 6biBIIero CCCP, %

CtpaHa roel

2011 2012 2013 2014 2015
ApmeHns 23,0 33,7 21,7 17,4 8,3
AsepbaiipxaH —63,7 -34,2 -11,9 6,3 59,1
pysua 32,1 0,0 0,0 3,0 0,0
KasaxctaH 117,2 -15,0 9,4 —65,7 56,1
Kuprusus 11,3 -28,1 1,0 63,3 59,5
TafKMKNCTaH 3,8 —64,5 38,0 9,4 1,3
TypKMeHuUCTaH 0,0 0,0 14,3 0,0 0,0
Y36ekuncraH 26,9 51,9 46,6 20,5 23,0
benapycb 0,2 -5,0 -13,4 -23,9 -15,4
3CTOHUA -38,5 39,8 23,1 17,5 —9,0
Natsus -0,5 5,2 11,2 6,5 22,9
Jlntsa 2,8 8,8 16,1 —9,3 14,8
Morngosa 2,2 0,9 0,0 0,0 0,0
Pocouitckas 6,9 12,2 6,0 5,1 65
degepaumna
YKpavHa 3,0 0,7 -2,3 53 -111

Cpepu cTpaH 6biBlero CCCP (tabn. 1.11) benapych 3aHUMaeT 5-e me-
cTo cpeamn 15 cTpaH. B Tpoiiky nugepoB BxoauT Poccuiickas degepayus,
Y36ekuctaH, YkpanmHa. Cneayet Takxke OTMETUTb YCTOMUMBBIA POCT Mpo-
M3BOACTBA aKBaKy/nbTypbl (Tabn. 1.12) B Poccuiickoin degepaumn, Apme-
HuKn (6onee yem B 3 pasa 3a 5 net), Y3bekucraHe (6onee yem B 5 pas 3a 5
net), Kuprusum (6onee yem B 3 pasa 3a 5 niet), JinTse.

Cpeau CTpaH, rpaHuyalmx ¢ benapyceto, nuaepamu ssnsatoTcs Poccuii-
ckasa ®egepauus, Monblua v YkpanHa (taén. 1.13, puc. 1.5).
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Ta6numuya 1.13. Ipou3BoACTBO NPOAYKUMH AKBAKYJILTYPHI B CTPAHAX-COCEASX

Beaapyceu, T

CrtpaHa Fo!
p 2010 2011 2012 2013 2014 2015
Benapycb 16265 16293 15499 13548 10658 9131
Jateusa 549 546 575 643 686 863
JlnTBa 3191 3280 3582 4211 3836 4450
Poccurickas 120998 | 129651 | 146455 | 155540 | 163600 | 153243
Ddefepauus
YKpauHa 22865 23553 23720 23175 24434 21872
Monblia 30751 29037 32261 35208 40110 36971
I Geaapycs
B Taveus
I 1vvea
I Poceniicran @erepauns
]| I Yxpanna
1£0000 | B Moabwa
140000
120000 -
_ 100000
z
Z 800004
=
60000 -
40000 -

20000 +

04

2010 2011 2012 2013 2014

loaw

2015

Puc. 1.5. Mpon3BoACTBO NPOAYKLMM aKBaKy/bTypbl B CTpaHax-cocefax benapycu

K npogyKuumn akaky/bTypbl OTHOCSAT CneaytoLlme rpynrbl: pakoobpas-
Hble, NPECHOBOAHbIE PblObl, NPOXOAHbIE PblObl, MOPCKME Pbibbl, BOAHbIE
pacTeHus, MOJIIKOCKW, Pa3fiMyHbIE MPOAYKTbI U3 BOAHbLIX XUBOTHbIX, pas-
NINYHbIe BOAHbIE XXMBOTHbIE.

B Adpuke, oCHOBHas [0/ MPOW3BOACTBA NPOAYKUMU aKBaKynbTypbl
NPUXOANTCA Ha rPynmny NPecHOBOAHLIX Pbl6, fanee uayT rpynna MOPCKUX
pbi6 1 rpynna BOAHbIX PacTeHWiA, Ha OCTa/lbHble TPYMMbl MPUXOAUTCS He-
3HaumTeNbHas aonsa npoussoactea (tabn. 1.14, puc. 1.6). Cnegyet oTme-
TUTb YCTONYMBLIA OTHOCWUTENbHbLIA POCT MPOWM3BOACTBA MNPOAYKLWU U3
rpynmnbl MOPCKMX Pbl6 W FPYMbl BOAHBIX pacTeHwii (Tabn. 1.15).

21




Ta6nuuya 1.14. Mpou3BoACTBO PA3JIMYHBIX IPYII MPOAYKIHH AKBAKYJILTYPBI

B Appuxe, T
MpoayKLus Togw!

aKBaKy/bTypbl 2010 2011 2012 2013 2014 2015
PaKooBpasHbie 5705 6977 6382 11527 12339 3733
";':l’gil”omﬂ”"'e 1110168 | 1217437 | 1296106 | 1436693 | 1521053 | 1549056
g'gg:loﬂ”"'e 1807 2441 2761 3168 3544 3525
Mopckuie puibbl | 165018 | 166136 | 175567 | 160422 | 170308 | 212284
BopHbie 138329 | 141120 | 161458 | 123394 | 148968 | 196870
pacTeHust

Monntocku 3034 2741 3263 3236 3458 3770
Pa3nnyHble
BOAHbIE 1 1 1 1 1 25
YXUBOTHbIE

Ta6nmya 1.15. OTHOCHTEIBHBIIH POCT POU3BOACTBA PA3IHYHBIX FPYII POAYKIHMH
aKBaKyJIbTypbl B Appuxe, %

Mpoaykums logpl

aKBaKy/bTypbl 2011 2012 2013 2014 2015
PakoobpasHble 20,1 -8,9 57,5 6,8 -107,1
MpecHoBOAHbIE pbibbl 9,2 6,3 10,3 57 1,8
MpoxoAHbIe pbi6bl 29,8 12,3 13,7 11,2 -0,5
Mopckue pbi6bl 0,7 55 -9,0 6,0 21,9
BogHble pacTeHus 2,0 13,4 —26,7 18,8 27,7
Mosnntocku -10,1 17,4 —0,8 6,6 8,6

Adpuka

I 1poxoanbie peite 0,18 %
I Mopckne prion 10,78 %
I Boausie pactenns 10,00 %
[ Moamockn 0,19 %
[ Pazanunsie soansie wnsorasie 0,001 %

Puc. 1.6. [1oneBoe COOTHOLLEHVE NPON3BOACTBA Pa3/INYHbLIX rpymn
NPOAYKLMM aKBaKybTypbl B Aprke
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B Awmepuke Habnogaetcs OTHOCWUTENIbHO PaBHOE pasfefieHne npowus-
BOACTBA MPOAYKUMM aKBaKynbTypbl MeXgy rpynnamyi MpoxXoAHbiX pbl6,
MPECHOBOAHbIX Pbl6 U pakoobpasHbIX, OCTa/bHOE NPOM3BOACTBO MPUXO-
OMTCA Ha rpynny Mo/mtockoB. OCTaBLUMECS TPYNMbl BHOCAT He3HauWTe b-
HbIX BKMag B 06WMiA 06beM Npou3BOAMMOW npoaykummn (tabn. 1.16,
puc. 1.7). CnesyeT OTMETUTb OTHOCUTENbHbIA POCT NPON3BOACTBA MPOAYK-
LMK 13 TPYNIMbI MOPCKKX PbI6 1 Fpyrbl pakoobpasHbix (Tabn. 1.17).

Ta6nuuya 1.16. Ipou3BoACTBO Pa3IMYHBIX IPYII NPOLYKUUH AKBAKYJIbTYPbI
B AMepuKe, T

Mpogykuns lopbl
aKBaKy/bTypbl 2010 2011 2012 2013 2014 2015
PakoobpasHble | 560834 | 618363 | 637099 | 672081 | 700326 | 786823
g'jgil”‘moﬂ”b'e 765856 | 742536 | 788774 | 810672 | 933584 | 920347
g'jg:f’““b'e 654768 | 853600 | 1036871 | 1002222 | 1160322 | 1087414
[';/Ila?ﬁpfl'(me 4624 6241 4464 10997 13254 12211
BopHbie 12924 15435 5021 13323 13597 12753
pacTeHust
MOnIocKN 527055 | 552648 | 521578 | 546658 | 538136 | 465296
Pa3nnyHble
BOAHbIE 671 700 691 543 567 531
JXMUBOTHbIE

Ta6nunya 1.17. OTHOCUTEIBHBI POCT POM3BOACTBA PA3IHYHBIX FPYNIIBI NPOAYKIHH
aKBaKyJ1bTYpPbl B AMepuke, %

Mpogykuns lopbl
aKBaKy/bTypbl 2011 2012 2013 2014 2015
Pakoo6pasHble 9,8 3,0 53 4,1 11,6
MpecHoBOAHbIE 31 6,0 2,7 14,1 1,4
pbi6bl
poxoptibie 26,4 194 -34 14,6 -65
pbI6bI
Mopckue 29,8 -332 84,5 18,6 -82
pbi6bl
BogHble
pacTeHs 17,7 -101,8 90,5 2,0 6,4
Monsnocku 47 -5,8 47 -1,6 -14,5
Pa3nuyHble
BOAHbIE 42 -1,3 -24,0 43 —-6,6
XKUBOTHbIE
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Puc. 1.7. [loneBoe COOTHOLLIEHWE NPOM3BOACTBA Pa3/INYHbLIX TPYMN NPOAYKL MU

Il Paxoobipasnsie 23,95 %

Amepuka

I 1pecnonoansbie puitnl 28,01 %
[ Mpoxoamsie puiGnn 33,10 %
I Mopckne puits 0,37 %

[ Boanwie pacrenns 0,39 %

B Moaockn 14,16 %

[ | Pazimunbie Boansie xnsornsie 0,02 %

aKBaKy/bTypbl B AMepuKe

B A3un OCHOBHO 06beM MPOW3BOACTBA MPOAYKLMW aKBaKybTypbl
(hopMVPYIOT rpynnbl NPECHOBOAHbLIX PblB, BOAHLIX PACTEHWI U MO/OCKOB
(tabn. 1.18, puc. 1.8). CTabunbHblii OTHOCWTE/IbHBIA POCT MPOAYKLMM
aKBaKy/NbTypbl HabMOfaeTca y BCEX TPYNM, KPOMe rpynnbl pasnnyHbIX
NPOAYKTOB 13 BOAHBIX XXMBOTHbIX (Tabsn. 1.19).

Ta6nuuya 1.18. Ipou3BoACTBO Pa3IMYHBIX IPYII HPOLYKIUH
AKBaKYJbTYPbl B A31H, T

Mpogykuns lopbl
aKBaKy/bTypbl 2010 2011 2012 2013 2014 2015
PakoobpasHble | 5012065 | 5347759 | 5627582 | 5869003 | 6328099 | 6553629
g'lfl’gil”omﬂ”"'e 30876123 | 32370560 | 35367412 | 37910086 | 39702897 | 41315409
g'gg:f’““b'e 1437401 | 1542369 | 1655721 | 1793587 | 1787319 | 1919849
[';’l"f’ﬁpfl"”e 1498057 | 1694471 | 1805137 | 1900287 | 2007908 | 2470515
BogHble
DaeTe 18826164 | 20613601 | 23368119 | 26706120 | 27170067 | 29130475
MOnnocKn 12813347 | 13077937 | 13665400 | 14282466 | 14789139 | 15230372
PasnnyHble
MPOAYKTSI 61224 50784 19829 31102 46401 39325
13 BOAHbIX
YXUBOTHbIX
Pa3fnyHble
BOAHbIE 815109 | 750114 | 834264 | 889814 | 890431 | 902937
XXVBOTHbIE
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Tab6nuya 1.19. OTHOCHTEILHBIH POCT MPOM3BOACTBA PA3JIHYHBIX IPYII NPOLYKIHH
aKBaKyJIbTYpPbI B A3un, %

Mpogykuus ofbl

aKBaKy/bTypbl 2011 2012 2013 2014 2015
PakoobpasHble 6,48 5,10 4,20 7,53 3,50
MpecHoBoAHbIe 473 8,85 6,94 4,62 3,98
pbI6bI
MpoxoAHble pbi6bl 7,05 7,09 7,99 -0,35 7,15
Mopckue pbi6bl 12,30 6,32 5,14 5,51 20,66
BogHble
pacTeHus 9,06 12,53 13,33 1,72 6,96
Monnocku 2,04 4,39 4,42 3,49 2,94
PasnnyHble
MPOAYKTbI
7] -18,64 -87,68 44,27 39,48 -16,51
BOAHbIX
XMBOTHbIX
PasnnyHble
BOfHbIE -8,30 10,62 6,44 0,07 1,39
XMBOTHbIE

Asus

I PaxooGpasusie 6,72 %
I pecHoBoaubIe poidbl 42,35 %

[ Mpoxoansie puiob 1,97 %

I Mopckue peiobl 2,53 %

[ Boauwie pactenusi 29,86 %

I Moaarwekn 15,61 %

[ Pasam4mble NPOAYKTHI U3 BOAHBIX KHBOTHBIX 0,04 %
I PasanuHbie BOAHBIE ;)KHBOTHBIE 0,93 %

Puc. 1.8. [loneBoe COOTHOLLIEHWE NPOM3BOACTBA Pa3/INYHbLIX TPYMN NPOAYKLMA
aKBaKynbTypbl B Adprike
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B EBpone 0CHOBHOI 06beM NPOAYKLMMN aKBaKy/bTYpbl MPUXOANTCA Ha
MPOXOAHbLIX PbI6, Aanee UAyT rpynnbl MOMOCKOB, NMPECHOBOAHBIX Pblb 1
MOPCKUX pbl6. OcTaslbHble FPYMMbI CYLLECTBEHHOMO BKNaAa B 06Luii 06bem
MPOM3BOAUMON MPOAYKUMK He uMetoT (Tabn. 1.20, puc. 1.9). YcToinumssblii
1 BbICOKUIA OTHOCUTESIbHBIA POCT AEMOHCTMPYIOT rpynna NPOXOAHbIX Pbi6
W rpynna pasiMyHbIX BOAHbIX XMBOTHbLIX (Tabsn. 1.21).

Ta6nuuya 1.20. Ipou3BoACTBO Pa3IMUHBIX TPYNN NPOAYKIHH aKBaKy IbTYpsl B EBpone, T

Mpogykuna lopbl
aKBaKy/bTypbl 2010 2011 2012 2013 2014 2015
Pakoo6pasHble 225 292 283 206 263 310
g'jgil“o‘”““b'e 245144 | 239763 | 256518 | 251616 | 259131 | 257965

g'jg:f’““b'e 1470649 | 1509872 | 1808873 | 1757381 | 1875428 | 1906903

I';"'fl’ﬁ"g""e 201853 | 187183 | 182127 | 178171 | 173685 | 173435
BopHbie 2058 2528 3273 2882 3019 2709
pacTeHna

Monniocku 604460 | 618695 | 579104 | 540059 | 619909 | 636520
Pa3nnyHble

BOAHblE 376 146 220 246 824 824
YXUBOTHbIE

Ta6nuya 1.21. OTHocHTEILHBIH POCT MPOM3BOACTBA PA3IMYHBIX IPYIII
NMPOAYKIHH aKBaKyJbTYypsl B EBpone, %

Mpoaykums logpl
aKBaKy/bTypbl 2011 2012 2013 2014 2015
PakoobpasHble 25,9 -3,1 -315 24,3 16,4
MpecHoBOAHbIE 22 6.8 1.9 29 05
pbI6bI
lpoxogttble 8.4 123 29 65 17
pbI6bI
Mopckue 75 27 22 25 01
pbI6bl
BopHbie 20,5 25,7 -127 46 -108
pacTeHus
Monntocku 23 —6,6 6,8 13,6 2,6
Pa3nnuHble
BOZAHble -88,1 40,4 11,2 108,0 0,0
XKMBOTHbIE
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Eepona

I PaxooGpasusie 0,01 %
I TpecuoBoaubie puiobi 8,66 %

[ Mpoxoanwie puiob 64,02 Y%

I Mopckue poiob 5,82 %

[ Boanwie pacrenns 0,09 %

I Moaarockn 21,37 %

[ 1 Pazauunbie Bogubie nBoTHbie 0,03 %

Puc. 1.9. [lonesoe COOTHOLLIEHWE NPOM3BOACTBA Pa3/INYHbLIX TPYMN NPOAYKLMA
aKBaKy/NbTypbl B EBpone

B OkeaHun OCHOBHOI 06beM NPOU3BOACTBA MPOAYKLMWN aKBaKyIbTypbl
NPUXOANTCA Ha MOMIKOCKOB M NPOXOAHbIX pbi6 (Tabn. 1.22, puc. 1.10).
YBeNnyeHne OTHOCMTENIBHOFO POCTa MPOW3BOACTBA LEMOHCTMPYHOT Mpo-
XO[Hble Pbibbl U pa3NnyHble BOAHbIE XXMBOTHbIE (Tabn. 1.23).

Ta6nuuya 1.22. Mpou3BoACTBO Pa3JIMYHbIX IPYII MPOAYKIIMH AKBAKYJILTYPBI
B Okeanun, T

Mpopykumsa Toap!
aKBaKy/bTypbl 2010 2011 2012 2013 2014 2015
Pakoo6pasHble 1408 1797 1877 1811 1874 1507
Mpecrosoa- 2786 2592 2755 3099 3271 3279
Hble pbibbl
g':l’g:f’ﬂ”"'e 47791 54496 59802 57817 54844 62965
Mopckwe 11575 9628 8761 8542 8293 9810
pbi6bl
Bopble 12809 12508 17530 17032 19292 20352
pacTeHna
MOnMocKN 118140 | 120789 | 104624 | 102000 | 114566 | 96032
Pa3nnyHble
BOAHble 1852 3149 2841 3645 1354 5593
YXNBOTHbIE
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Ta6nuuya 1.23. OTHOCHTEILHBII POCT HPOM3BOACTBA PA3IMYHBIX IPYIIIT
NPOAYKIMHI aKBAKYJIbTYpsl B Okeanun, %

Mpogykuma logbl

aKBaKy/bTypbl 2011 2012 2013 2014 2015
PakoobpasHble 24,3 4,4 -3,6 34 =217
MpectoBoaHble 72 6,1 11,8 5.4 0,2
pbI6bl

rlpoxoHbie 131 93 34 53 138
pbI6bI
Mopckue -184 94 25 30 168
pbI6bI
BogHble
pacTeHMs 2,4 334 -29 12,4 53
Monntocku 2,2 -14,3 -2,5 11,6 -17,6
PasnnyHble
BOAHbIE 51,9 -10,3 24,8 -91,7 122,0
XXMBOTHbIE

Oxeanust

I Paxoodpaszusie 0,76 %
I Tpecnosoaubie puiob 1,64 %

— IIpoxoanbie puiobl 31,56 %

I Mopckue peiob 4,92 %

[ Boansbie pacrenns 10,20 %

B Moamockn 48,13 %

[ ] Pazamunbie Boauble :kuBoTHLIE 2,80 %

Puc. 1.10. [loneBoe COOTHOLLIEHNE MPOU3BOACTBA Pa3fIMYHBIX rPYNM NMPOLYKLMN
aKBaKynbTypbl B OkeaHunu

K rpynne npoxofHbiX pbl6 OTHOCAT peyHbIX Yrpei, n0coceobpasHbiX,
0CeTPo06pPasHbIX 1 MPOUNX MPOXOLAHBIX Pbib.

B Adpuke OCHOBHOI 06bEM MPOM3BOACTBA MPOXOAHLIX Fpynn pbib B
aKBaKy/NbType MNPUXOLMTCA HAa N0COCE00pa3HbIX, OCTaNbHasA YacTb — Ha
PeYHbIX Yrpei 1 nNpounx NpoxoaHbix pbld (puc. 1.11, Tabn. 1.24). Yeenu-
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YeHWe OTHOCWTE/IbHOrO poCTa MPOW3BOACTBA [EMOHCTMPYIOT rpymnna pey-
HbIX yrpeli 1 MpoyMe NPoXoAHble pbibbl (Tabn. 1.25).

Adpuka
84,65%

8,65%

6,7%

Il Peuncie yrpu
[ [1poune npoxojHble PbIGHI

[ Jlococeobpaszusie
Puc. 1.11. loneBoe COOTHOLLIEHWE MPOM3BOACTBA NMPOXOAHBIX Pblb B Apuke

Ta6nuuya 1.24. Ipou3BoAcTBO NPOXOAHBIX PHIO B Adpuxe, T

[pynna pbi6 ro!
2010 2011 2012 2013 2014 2015
PeyHble yrpu 161 104 123 354 366 305
Mpoune
NPOXOAHble 8 137 231 210 223 236
pbi6bl
ﬂggmwﬁpa"" 1638 2200 2407 2604 2955 2984

Ta6nmuya 1.25. OTHocHTEILHBIN POCT NPOU3BOACTBA IPOXOAHBIX PbI0 B Appuxke, %

[pynna pbi6 rony!

pynnap 2011 2012 2013 2014 2015
PeyHble yrpu —-43,0 16,7 96,9 3,3 -18,2
Mpouwve

MPOXO0/HbIE PbI6bI 177.9 51,1 —95 6.0 57
JlococeobpasHble 29,3 9,0 79 12,6 1,0
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B Amepuike abcontoTHas o198 06bema Npon3BoACTBa NPOXOAHbLIX FPyMn
pbl6 B aKBakynbType MpUXOAMTCA Ha sococeobpasHbiX (puc. 1.12,
Tabn. 1.26), npomssoAcTBO KoTopbiX ¢ 2010 roga yBenuywunioch MoyTu B
2 pasa. Takke HeobxoauMO 06paTUTb BHUMAHME Ha XOPOLUYH AUHAMUKY
OTHOCUTE/IbHOIO PoCTa NMPOU3BOACTBA 0CETPOOOPa3HbIX Pblb (Tabn. 1.27).

AmepHKa

I ITpoune npoxoansie puios 0,04 %
I OcerpooGpasubie 0,11 %
[ JTococeobpasubie 99,85 %

Puc. 1.12. loneBoe COOTHOLLIEHWE NMPOM3BOACTBA NPOXOAHbIX Pbib B AMepuke

Ta6nuuya 1.26. IIpou3BoACTBO MPOXOAHBIX PbI0 B AMepUKe, T

pynna pbi6 rope!
2010 2011 2012 2013 2014 2015
Mpotive 400 400 400 400 400 400
NPOXOAHbIE Pbl6bl
OceTpoobpasHble 270 370 406 1223 1201 1219
JlococeobpasHble 654098 852830 1036065 | 1000599 | 1158721 | 1085795

Ta6nuuya 1.27. OTHOCHTEILHBII POCT MPOM3BOACTBA MPOXOAHBIX PbI0 B AMepuke, %

[pynna pbi6 ol
2011 2012 2013 2014 2015
OceTpoobpasHble 31,3 9,3 100,3 -18 15
JlococeobpasHble 26,4 194 =35 14,6 -6,5

B A3nu ocHOBHas [0/ 06beMa NpPomn3BOACTBa MPOXOAHbLIX PbI6 MPUX0-
OMUTCA Ha rpynny MpoYmMx MPOXOAHbLIX Pbl6, OCTa/lbHasA YacTb MPUXOLMUTCA
Ha nococeobpasHblX, PeyHbIX yrpeld, oceTpoobpasHbix  (puc. 1.13,
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Tabn. 1.28). Heo6xoanMo 06paTUTb BHUMaHWE Ha BbICOKWUIA TEMM OTHOCU-
Te/IlbHOro PocTa 0ceTpoobpasHbIX pblb (Tabn. 1.29).

61

87%

Ain

13,94%

I T1pounc npoxoaubie puidbI
I Peunpie yrpu
[ JlococeoBpasubie
I Ocerpoobpasnbie
Puc. 1.13. [loneBoe COOTHOLLIEHNE MPOM3BOACTBA NPOXOAHBIX Pbl6 B A3uu

19,13%

5,06%

Ta6nuuya 1.28. Mpou3BoACTBO NPOXOAHBIX PbIO B A3uu, T

[pynna pbi6 Fope!
2010 2011 2012 2013 2014 2015
Mpotive 871143 955018 1015211 | 1114193 | 1108959 | 1187603
NPOXOfHbIe PbIbbI
PeyHble yrpu 264531 248407 236389 227311 244579 267600
JlococeobpasHble 264926 292347 345315 383083 353126 367196
OceTpoobpasHble 36802 46459 58624 68720 80345 97063

Ta6nunuya 1.29. OrHocuTEILHBII POCT MPOM3BOACTBA MPOXOAHBIX PbI6 B A3uu, %0

[pynna pbi6 ro!
2011 2012 2013 2014 2015
Mpouve
MPOXOfHbIE Pbi6bl 9.2 6.1 9.3 —05 68
PeyHble yrpu —-6,3 -5,0 -3,9 7,3 9,0
JlococeobpasHble 9,8 16,6 10,4 -8,1 39
OceTpoobpasHble 23,2 23,2 15,9 15,6 18,8

B Espone abcontoTHOe 60/1bLLIMHCTBO NPOU3BOACTBA MPOXOAHBIX FPYMn
pbi6 B akBaKynbType MPUXOAMTCA Ha nococeobpasHbix (puc. 1.14,
Tabn. 1.30). Takxke HEO6XOAMMO 06PaTUTL BHUMAaHME HA XOPOLUYI0 AWHa-
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MWKy OTHOCWUTENbHOrO pOCTa MPOM3BOACTBA OCETPOOOPA3HbIX  PblO
(tabn. 1.31).

Espona

Il Ocerpoodpasnsie 0,36 %
I Peunsie yrpu 0,32%
[ Jlococeobpazusbie 99,32 %

Puc. 1.14. foneBoe COOTHOLLIEHVE MPOMU3BOACTBA NPOXOAHBIX Pbib B EBpONe

Ta6nuuya 1.30. IpousBoacTBo npoxoaHsIX puid B EBpomne, T

pynna pbi6 roge!
2010 2011 2012 2013 2014 2015
OceTpoobpasHble 4129 5068 5678 6043 6390 6850
Mpoune 8 _ B 1 5 _
NpOX0fHble pbibbl
PeyHble yrpu 6068 5065 4649 5268 5089 5945
JlococeobpasHble 1446577 | 1575959 | 1781851 | 1728221 | 1844883 | 1874477

Ta6nuuya 1.31. OTHOCHTEILHBIH POCT NPOU3BOACTBA NPOXOAHBIX P B EBpomne, %

pynna pbi6 r ol
2011 2012 2013 2014 2015
OceTpoobpasHble 20,4 11,4 6,2 5,6 6,9
PeyHble yrpn -18,0 -8,6 12,5 -35 15,5
JlococeobpasHble 8,6 12,3 -3,1 6,5 1,6

B OkeaHun abconoTHOE 6O0/bLUMHCTBO MNPOM3BOACTBA MPOXOAHBLIX
rpynn pbi6 B akBaky/lbType MPUXOAUTCA TakkKe Ha /10c0Cce0bpasHbIX
(puc. 1.15, Tabn. 1.32), KoTOpble TaKxe 4eMOHCTUPYIOT XOPOLUYO AUHAMU-
Ky OTHOCWUTeNIbHOro pocra (Tabn. 1.33).
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94,08%

I I1poune npoxoausie priGb
I Jlococeobpasnbie

Puc. 1.15. [loneBoe COOTHOLLIEHWE NPOM3BOACTBA NMPOXOAHBIX pblb B OKeaHUM

Oxeanns

Ta6nuuya 1.32. Ipou3BoACTBO NPOXOAHBIX PbI6 B OKeaHuu, T

[pynna pbi6 ropel
2010 2011 2012 2013 2014 2015
Mpotive 3704 4408 4555 3627 3498 3828
MPOX0AHbIE PbI6bl
JlococeobpasHble 44769 50770 56443 54828 52494 60870
PeyHble yrpu 63 72

Ta6nuya 1.33. OTHOCHTEIBHBII POCT POM3BOACTBA NPOXOAHBIX pbid B Oxeannn, %

[pynna pbi6 ol
2011 2012 2013 2014 2015
rpoune 17.4 33 227 36 9,0
NpOX0fHble pbibbl
JlococeobpasHble 12,6 10,6 -2,9 -4,3 14,8
PeuHble yrpu — — - - -

K rpynne npecHoBOAHbIX pbl6 OTHOCATCA Kapnosble, LNXNOBbIE N NPO-

4ne nNpecHoBOAHbIE pbl6b|.

B Adpuke abcontoTHoe 6GONbLUMHCTBO MPOM3BOACTBA MPECHOBOAHbIX
rpynn poi6 B akBaKy/nbType NPUXOAUTCA TaKXe Ha LMX/O0BbIX, OCTa/bHas
YyacCTb MPUXOANTCA Ha MPOYMX MPECHOBOAHBIX PbI6 M KapnoBbiX (puc. 1.16,
Tabn. 1.34). LnxnoBble AEMOHCTPUPYIOT TaKXKe 3HAYUTENbHOE YBENMYEHNE
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OTHOCWTE/IbHOTO pOCTa NPOM3BOACTBA Ha (DOHE CHUXXEHMS NPOWM3BOACTBA
KaproBbIX pbl6 (Tabn. 1.35).

A¢pura
69,86%

21,85%
I Kapnosbie
I [1poune NpecHOBOIHBIE PLIOLI
[ InxnoBbie

Puc. 1.16. [loneBoe COOTHOLLIEHKE NPOM3BOACTBA NPECHOBOAHbIX Pblb B Adprike

Ta6nuuya 1.34. Ipou3BoACTBO NPECHOBOAHBIX PHIO B Adpuxke, T

[pynna pbi6 ro!

2010 2011 2012 2013 2014 2015
Kapnosble 210129 226344 95275 324388 233090 128532
Mpoune

npecHoBoAHble | 255590 272164 283267 308161 339127 338402
pbi6bl

Linxnosble 644449 718929 917564 804143 948836 1082121

Ta6nuya 1.35. OTHOCHTEIBHBI POCT IPOM3BOCTBA PECHOBOAHBIX PbI6 B Adpuke, %6

[pynna pbi6 r ol

2011 2012 2013 2014 2015
Kapnosble 74 -81,5 109,2 -32,8 -57,8
Mpouve
MPecHOBOAHbIe 6,3 4,0 8,4 9,6 -0,2
pbI6bl
Linxnosble 10,9 24,3 -13,2 16,5 13,1
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B Amepuke B paBHbIX [ONX OCYLLECTB/IAETCA MPOU3BOACTBO MPOUNX
MPECHOBOAHBIX Pbl6 N LMX/IOBbIX PblO, HE3HAYMTENbHAA YacTb MPOU3BOL-
CTBa NpUXoAaMTCs Ha Kapnosbix (puc. 1.17, Tabn. 1.36). Linxnosble 1 npo-
Yme NPecHOBOAHbIE PbiBbl B LIEIOM JEMOHCTPUPYHOT NOMOXMUTENbHbIA POCT
OTHOCUTE/ILHOTrO 06beMa nNpoussoacTea (Tabsn. 1.37).

Amepuka

47,44%

iy

4,69%

47,87%

I T1poune npecHOBOAHBIE PHITHI
I 1 nxaoBBIe
[ Kapnosbie

Puc. 1.17. [loneBoe COOTHOLLIEHVE NMPOW3BOACTBA NPECHOBOAHbIX Pbib B AMepuke

Ta6nuuya 1.36. Ipou3BoACTBO NPECHOBOAHBIX PHIO B AMepuKe, T

ogpbl

Fpynna pbi6 2010 2011 2012 2013 2014 2015

Mpoune
NPeCcHOBOHbIE 394198 354335 372018 416015 462319 440581

pbi6bl

Linxnosble 326593 347213 373493 357366 422693 436631

Kapnosble 45066 40987 43262 37291 48572 43135

Ta6nuuya 1.37.OTHOCHTEIBHBI POCT MPOM3BOCTBA IPECHOBOHBIX PbIG B AMepuke, %

[pynna pbi6 ronyl
2011 2012 2013 2014 2015
Mpouvie
NPEecHOBOHbIe -10,7 49 11,2 10,5 -4,8
pbI6bI
Llnxnosble 6,1 7,3 -4,4 16,7 3,2
Kapnosble -9,5 5,4 -14,8 26,3 -11,9
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B A3 [OMUHMPYIOLLEE NONIOXKEHWE B MPOW3BOACTBE MPECHOBOAHBLIX
pbl6 3aHMMAOT KaprnoBble pblbbl. OCTaNbHON 06BbEM NPOM3BOACTBA MPUXO-
[UTCS Ha NPOUUX NPECHOBOAHBIX Pblb U LmxnoBbIX (puc. 1.18, Tabn. 1.38).
B uenom Bce rpynnbl NPecHOBOAHbLIX Pbl6 B a3MAaTCKOM PervioHe Mokasbl-
BAtOT MOJOXKUTENBHYIO JUHAMUKY OTHOCUTENbHOTO pocTa (Tabn. 1.39).

Puc. 1.18. [loneBoe COOTHOLLIEHVE NMPOM3BOACTBA NPECHOBOAHbIX Pbib B A31K

10,04%

Asust
69,5%

I 11poune npecHOBOTHBIE PHIGHI
I 1nxa0BbIe
[ Kapuossie

20,46%

Ta6nuuya 1.38. Ipou3BoACTBO NPECHOBOAHDBIX PbIG B A3UH, T

pynna pbi6 rope!
2010 2011 2012 2013 2014 2015
Mpouve
NPecHOBOAHbIE 5475730 | 5955080 | 7088470 | 7884851 | 8055708 | 8453695
pbI6bI
LinxnoBble 2568606 | 2928640 | 3269532 | 3720853 | 3940878 | 4149403
Kapnosble 22831787 | 23486840 | 25009410 | 26304381 | 27706311 | 28712311

Ta6nuuya 1.39. OTHOCHTEILHBIN POCT NPOU3BOACTBA IPECHOBOIHDLIX PbIG B A3uu, %

[pynna pbi6 ol
2011 2012 2013 2014 2015
Mpouve
NPEecHOBOAHbIE 8,4 17,4 10,6 21 48
pbI6bl
Linxnosble 13,1 11,0 12,9 57 5,2
Kaprnosble 2,8 6,3 5,0 52 3,6
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B EBpore JOMUHUPYIOLLIEE NOMOXKEHNE B NMPOU3BOACTBE MPECHOBOAHbIX
pbi6 3aHUMAIOT Takke KaproBble pbi6bl. OCTaNbHON 06bEM MPOW3BOACTBA
MPUXOAMTCA Ha MPOYMX MPECHOBOAHLIX Pbl® U He3HAUMUTE/bHbIA — Ha
umxnosbix (puc. 1.19, Tabn. 1.40). B uenom Bce rpynnbl NPeCHOBOAHbLIX
pbl6 B a3MaTCKOM PervioHe NnokasblBaloT MOJIOKUTENbHYIO AUHAMWUKY OTHO-
cuTenbHoro pocta (Tabn. 1.41).

Espona

0,35%
7,96%

I Kapnossie
I 11xi0BBIe
[ Mpoune npecnosoanbIe phIGbI

Puc. 1.19. [loneBoe COOTHOLLIEHVE NMPOM3BOACTBA NPECHOBOAHLIX Pbi6 B EBpone

Ta6nuuya 1.40. Mpou3BoaCcTBO NPecHOBOAHBIX pbid B EBpone, T

pynna pb16 roe!
2010 2011 2012 2013 2014 2015
Kaprnosble 228302 226485 243756 234805 240909 236535
Linxnosble 308 359 400 444 1177 906
Mpouvie
MPeCcHOBOAHbIE 16534 12918 12361 16367 17044 20524
pbI6bI

Ta6nuuya 1.41. OTHOCHTEILHBIH POCT NPOU3BOACTBA NPECHOBOAHBIX PbI6 B EBpone, %0

pynna pbi6 ronpl
2011 2012 2013 2014 2015
Kapnosble -0,8 73 -3,7 2,6 -1,8
Linxnosble 15,3 10,8 10,4 90,4 —26,0
Mpouve
MPecHOBOAHbIe -24.6 -4,4 27,9 4,1 18,5
pbI6bl
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B OkeaHun OCHOBHOV 06bEM MPOWM3BOACTBA MPECHOBOAHBIX Pbl6 Npu-
XOAWTCS Ha LMXNO0BbIX Pblb, OCTa/IbHOW 06BEM — Ha MPOUMX NPECHOBOAHBLIX
pbi6 ¥ KapnosbiX pbi6 (puc. 1.20, Tabn. 1.42). B Uenom MonoXKUTeNbHYHO
OVHaMVKY OTHOCUTENIbHOMO pocTa AeMOHCTPUPYHOT LMX/I0Bble  PblObl
(tabn. 1.43).

Oxkeannsi

58,6%

2180 13,72%

I Kapuosbie
I I1poune npecHOBOIHBIE PbiDbI

[ Hnxaosbie

Puc. 1.20. [loneBoe COOTHOLLIEHKE NMPOM3BOACTBA NPECHOBOAHLIX Pblb B OKeaHUM

Ta6nuuya 1.42. Ipou3BoACTBO NPECHOBOAHBIX PbI6 B OKeanuu, T

[pynna pbi6 Foas
2010 2011 2012 2013 2014 2015
Kapnosble 500 450 450 450 450 450
Mpouvie
MPeCcHOBOAHbIE 911 732 708 830 848 908
pbi6bl
Linxnosble 1375 1411 1597 1819 1973 1922

Ta6nmuya 1.43. OTHOCHTEIBHBIN POCT NPOU3BOACTBA MPECHOBOAHDBIX PbIG B OKeaHuu,

pynna pbi6 Lol
2011 2012 2013 2014 2015
Kapnosble -10,5 - - - -
Mpouwve
NPEecHOBOAHbIE -21,8 -3,3 15,9 2,1 6,8
pbI6bI
Linxnosble 2,6 12,4 13,0 8,1 -2,6
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B Pecny6nuke benapycb K LeHHbIM BMAaM Pbld OTHOCAT B OCHOBHOM
nococeobpasHbIX U 0CeTpoobpasHbIX. Mo3ToMy B fJaHHOM 0630pe Mbl y/e-
NN BHUMaHWe o6beMamM MPOU3BOACTBA 3TUX BUAOB Pbl6 HA MUPOBOM Y
pecny6/11MKaHCKOM YPOBHe.

Kak sugHo 13 puc. 1.21 n puc. 1.22, MMpOBbLIM NAEPOM B MPOU3BOA-
CTBe NnococeobpasHbIX pbib ABMeTCA EBpona, KoTopas Npoun3BoauT 55,27 %
OT BCEro MMpOBOro obbema BbipallMBaHWA, fanee cnepyeT AmMepuka —
32,02 %, Asus — 10,83 %, Okeanus — 1,79 %, Adpuka — 0,09 %. B Awe-
pvike 1 EBpone Takxxe HabgaeTcsa pocT NPOM3BOACTBA 3TON FPymnbl Pbi6.

i- Adppuka

| I Amepuka
2000000 I- gl
1800000 -| | NN Enpona
| I Oxeanns

1600000 -
1400000 4
1200000 -

1000000 4

Toun

800000 -
600000 4
400000 -

200000 4

04
2010 2011 2012 2013 2014 2015

Tons

Puc. 1.21. Mpon3BogcTBO 10COCE06Pa3sHbIX Pbib MO KOHTUHEHTaM

JlococeoGpazubie

I Adpuka 0,09 %
I Avepuka 32,02 %
[ Asus 10,83 %
I Espona 5527 %
[ Okeannn 1,79 %

Puc. 1.22. loneBoe COOTHOLLEHWE MPOM3BOACTBA I0COCE06Pa3HbIX Pblb MO KOHTUHEHTaM
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Mpy M3y4eHUM NPOU3BOLCTBA N10COCEOOPa3HbIX B paspese eBponencKkmx
cTpaH (Tabn. 1.44) MmoxHO BblgenuTb 10 BeaywMx Npov3BOAWTENei N0Co-
ceobpasHbix: Hopeerus, Bennkobputanus, dapepckne octposa, Poccuii-
ckaa ®epgepaunsa, PpaHumd, JaHuna, Utanna, Vicnanus, dunnaHams, Wp-
naHausa. Heobxoaumo oTmeTuTb, 4To B 2015 r. HopBeerus npesocxoguna
BenukobputaHuio, 3aHMMaBLUYO BTOpPOE MeCTO B CMUCKe, B 7,5 pasa.
B 2015 r. Pecnyb6nnka Benapycb cpegn 40 eBponeickux CTpaH 3aHMMana
33-e MecTo. BbICOKMe Temmnbl pocTa 06beMa NPOM3BOACTBA N10COCE06pas-
HbIX B EBpone gemoHcTpupytoT ABcTpus, benapych, Papepckune oCTpoBa,
Nateua, Jntea, Hopeerus, Poccuiickas deaepauus, Cnosakusi, CnoBeHus
(Tabn. 1.45).

Ta6nuuya 1.44. MpousBoacTso jJococeodpa3ubix puid B EBpone, T

CrpaHa ropel
2010 | 2011 2012 2013 2014 2015
1 2 3 4 5 6 7

Anbanis 230 155 202 250 100 390
ABCTpUR 1639 | 2061 2208 2256 2394 2382
benapycb 14 37 72 75 159 233
Benbrus 39 81 - 173 175 50
Bockman 39 81 - 173 175 50
["epLerosnHa
Bonrapus 4010 | 3024 2819 2382 2936 3172
Hopwmarckne 2928 1552 2202 3078 3328 3371
0CTpOBa
XopBartus 2482 | 2481 1000 345 378 679
Uexws 764 843 770 690 706 616
Janus 32910 | 33155 | 31876 | 34262 | 36600 | 33260
ScTonust 488 334 455 465 573 559
Papepckie 47575 | 60473 | 76564 | 75909 | 86454 | 80600
0CTpOBa
PUHAARNS 11714 | 11192 | 12572 | 13510 | 13308 | 14772
PpanLus 35818 | 32807 | 32267 | 32178 | 35650 | 38150
TepmaHust 21048 | 10192 | 11712 | 12185 | 12694 | 10661
Tpeuys 2722 | 1914 1970 2016 1614 1759
Benrpus 48 44 45 52 61 42
VichaHgus 3583 | 4330 6434 6346 7979 7925
Vipnanus 16833 | 13437 | 13261 | 10073 | 10176 | 13919
Vitanus 36728 | 36614 | 36931 | 37019 | 32809 | 32825
Nateus 16 11 23 29 39 134
JuTBa 34 41 115 115 110 278
Makegonust 1238 | 1114 1040 1066 956 738
UepHoropusi 450 500 530 530 597 503
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OKOH4YaHue Tabn. 1.44

1 2 3 4 5 6 7
HugepnaHab! 50 50 50 50 50 50
Hopserust 994605 | 1123680 | 1307072 | 1240156 | 1327627 | 1376612
Monbiua 12940 | 11200 | 10900 | 11554 | 14263 | 13161
MNopTyranua 952 1115 479 775 752 778
PyMbIHVIA 1400 1710 1074 1106 1155 1542
Poccuitckas 28055 | 32397 | 33502 | 49469 | 47298 | 39503
Ddepepaums

Cepbust 873 796 809 856 735 949
CroBakiA 554 585 773 774 934 927
Crosenns 485 682 634 692 752 798
Vicnanns! 17555 | 16629 | 16401 | 15962 | 15151 | 16235
LWseLns 9166 | 11880 | 12354 | 11571 | 11088 | 10390
LWseliuapnst 1146 1346 1346 1346 1346 1346
YKpavHa 200 200 400 400 507 247
Be/mKoBpUTaHIA 168820 | 171001 | 177569 | 176353 | 192431 | 184538

Ta6nuuya 1.45. OTHOCHTEILHBIH POCT NPOM3BOACTBA J10cOCeobpa3nbIX puié B EBpone,
%

CrpaHa VL]
2011 2012 2013 2014 2015
1 2 3 4 5 6

Anbanus -39,0 26,3 21,2 —85,7 118,4
ABCTpUA 22,8 6,9 2,2 59 -0,5
benapycb 90,2 64,2 4,1 71,8 37,8
benbrus 70,0 —200,0 200,0 11 -1111
bocHua 1 NepuerosrnHa 70,0 —200,0 200,0 1,1 -1111
Bonrapus -28,0 -7,0 -16,8 20,8 7,7
HopmaHACKuWe ocTpoBa —61,4 34,6 33,2 7,8 1,3
Xopsatus 0,0 -85,1 —97,4 9,1 57,0
Yexus 9,8 9,1 -11,0 2,3 -13,6
[JaHus 0,7 -39 7,2 6,6 —9,6
3CTOHMA =375 30,7 2,2 20,8 -2,5
Papepckure 0cTposa 23,9 23,5 -0,9 13,0 -7,0
DUHNAHANA —4,6 11,6 7,2 -1,5 10,4
PpaHuns -8,8 -1,7 -0,3 10,2 6,8
"epmaHus —69,5 13,9 4,0 4,1 -17,4
peuys -34,9 2,9 2,3 -22,1 8,6
BeHrpus 8,7 2,2 14,4 15,9 -36,9
WcnaHgums 18,9 39,1 -14 22,8 0,7
Vipnaugus -22,4 -1,3 -27,3 1,0 31,1
NTanua —0,3 0,9 0,2 -12,1 0,0
Natsus -37,0 70,6 23,1 29,4 109,8
JlntBa 18,7 94,9 - 4,4 86,6
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OKOH4YaHune Tabn.1.45

1 2 3 4 5 6
MakefoHus -10,5 —6,9 2,5 -10,9 -25,7
YepHoropus 10,5 5,8 - 11,9 -17,1
HuaepnaHabl - - - - -
Hopserus 12,2 151 5,3 6,8 3,6
MonbLa -14,4 2,7 5,8 21,0 -8,0
MopTyranms 15,8 -79,8 47,2 -3,0 3,4
PymbIHUSA 19,9 —45,7 29 4,3 28,7
Poccumtckas 14,4 34 385 -45 -180
Ddefepauns
Cepbust —9,2 1,6 5,6 -15,2 25,4
CnoBakus 54 21,7 0,1 18,7 -0,8
CroseHus 33,8 7,3 8,7 83 59
VicnaHus =54 -14 2,7 -5,2 6,9
LLiseLus 25,8 3.9 —6,5 —4,3 —6,5
LLiBeiuapus 16,1 - - - -
YKpanHa - 66,7 - 23,6 -69,0
BenvnkobputaHus 1,3 3.8 -0,7 8,7 4,2

Cpeaun cTpaH-cocefieit Benapycu OCHOBHbIMW fMfepaMu B MPOW3BOS-
CTBe /I0coce0bpasHbIX pbib ABNAIOTCS Poccus n MNonbLua, Ha SO0 KOTOPbIX
CyMMapHo npuxoautesa 99,7 %, npu 3ToM B Poccumn HabntogaeTcs nocTo-
SHHBbIV YCTOMYMBBIA POCT NpoussoAacTea (puc. 1.23, puc. 1.24). benapych B
2015 r. cpeau cTpaH-coceAelt 3aHMMana nocneaHee MecTo.

- Beaapy ch |
I lateus
B inrea

I Moabwa
I Poceus
_- ¥rpanua | ‘

2010 2011 2012 2013 2014 2015

ok

Toune

Puc. 1.23. Temnbl NPOU3BOACTBA 10COCE06OPa3HbIX Pbib CPefm cTpaH-coceaeli benapycu
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JlococeoOpa3znbie

Il Geaapycs 0,55 %
I Jlarsus 0,31 %
[ JIurea 0,65 %
I [1o.a61ma 30,88 %
[ Poceus 67,02 %
I Yxpanna 0,58 %

Puc. 1.24. loneBoe COOTHOLLIEHVE NMPOW3BOACTBA SI0COCE06Pa3HbIX Pbl6
Cpefu cTpaH-cocefeit benapycu

Kak BngHo 13 puc. 1.25 n puc. 1.26, abCONOTHLIM MUPOBbLIM NIMAEPOM B
MPOM3BOACTBE 0CETPOOOPa3HbIX Pblb sBAeTCA KuTal, KOTopbIi Npou3BoaAnT
92,32 % 0T BCEro MMPOBOro 0o6beMa BblpalyuBaHus, Aanee cneayet EBpo-
na - 6,52 % — n Avepuka — 1,16 %.

Ocerpoobpaszubie

100000 | | Avepuka
I Asus
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Foawt

Puc. 1.25. Mpon3BOACTBO OCETPOOGPA3HbIX PblG MO KOHTUHEHTaM
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Ocerpoobpasnbie

I Avepuka
B Aias
[0 Espona

Puc. 1.26. [loneBoe COOTHOLLIEHWE NPOM3BOACTBA OCETPOO6PA3HbIX PblG MO KOHTUHEHTaM

Mpu n3yyeHNn NPOM3BOACTBA OCETPOOOPa3HbIX B paspese eBPONeicKuil
CTpaH (Tabn. 1.46) MOXHO BblgennTb 10 BeAyLMX NPOU3BOAMTENEN N0CO-
ceobpasHbIx: Poccuiickas depepauus, Ntanus, Monbla, ®paHyus, bonra-
pua, MepmaHnsa, BeHrpus, YkpavHa, Mongosa, benapyck. BbicOKne Temnbl
pocTa 06bema NPOM3BOACTBA /10COCE06pasHbIX B EBpONe AeMOHCTPUPYIOT
®panuuns, Mlepmanus, BeHrpus, Utanus, flateus, JinTea, MonbLa, Poccuid-
ckaa Pefepaums, YkpanHa (Tabn. 1.47).

Ta6nuua 1.46. MpoussBoacTeo ocerpooGpasHbIx poi6 B EBpone, T

CrpaHa roe!
2010 2011 2012 2013 2014 2015

1 2 3 4 5 6 7
ABCTpUs 2 3 2 2 3 4
benapycb 65 107 98 71 99 97
BocHuA 1
TepLierosnHa - - - - - -
Bonrapus 449 301 323 294 277 344
[Jaxuna - 1 - 2 1 4
OCTOHUA 24 13 - - - 56
PpaHLma 202 236 224 335 350 350
"epmaHua 93 40 294 258 257 222
peuus - - - - 43 40
BeHrpusa 81 51 38 32 48 142
Tanus 753 838 714 717 824 850
NatBua 11 19 28 35 54 91
Jlntsa 17 52 55 116 73 91
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OKOH4YaHMe Tabn. 1.46

1 2 3 4 5 6 7
Morngosa — — 80 80 100 100
Monbla 170 241 334 440 472 397
PyMbIHWS 39 19 12 16 8 14
Poccuiickas ®eaepauys 2078 3020 3270 3430 3560 3845
VicnaHua 91 67 90 93 36 46
LLIgeliLapus 5 10 15 22 22 22
YKpavHa 50 50 100 100 164 137

Ta6nuya 1.47. OTHoCUTeILHBII POCT NPOM3BOACTBA 0CETPOOOPa3HBIX PoId B EBporne,
%

CrpaHa r ol

2011 2012 2013 2014 2015
ABCTpPUA 40,0 -40,0 - 40,0 28,6
benapycb 48,8 8,8 -32,0 32,9 -2,0
Bonrapus -39,5 7,1 -9,4 -6,0 21,6
PpaHung 15,5 -5,2 39,7 4.4 =
"epmaHus —79,7 152,1 -13,0 0,4 -14,6
"peuuns - - - - -
BeHrpus —45,5 —29,2 -17,1 40,0 98,9
WTanus 10,7 -16,0 0,4 13,9 3,1
JNatBus 53,3 38,3 22,2 42,7 51,0
JnTBa 101,4 5,6 71,3 45,5 22,0
Mongosa — 200,0 — 22,2 —
MonbLia 34,5 32,3 27,4 7,0 -17,3
PymbIHUSA —69,0 —45,2 28,6 —66,7 54,5
Poccuitckas 37,0 7.9 48 37 7.7
Pdefepauns
VicnaHus -30,4 29,3 3,3 -88,4 24,4
LLiBeiapus 66,7 40,0 37,8 — —
YKpanHa - 66,7 - 48,5 -17,9

Cpean cTpaH-cocegeli benapycn abconOTHBIM NUAEPOM B NPOM3BOJ-
CTBe 0CeTPo06pa3HbIX pPbib ABNAeTCA Poccus, Ha JOMH0 KOTOPOW NPUXOAMUT-
cs 82,55 %, npu aToM B Poccum HaboaaeTcsl MOCTOSIHHbIA YCTONYMBBIV
pocT npousBoactBa (Tabn. 1.28, Tabn. 1.29). benapycb cpean cTpaH-
cocegeii B 2015 1. 3aHsAna 4-e MecTo cpeau 6 CTpaH.
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Puc. 1.27. Temnbl NPOM3BOACTBa OCETPOOOPA3HbIX Pblb Cpeamn cTpaH-coceaei benapycu

Ocerpoobpasubie

Il Geaapycs 2,08 %
I J1areus 1,95 %
[ JIntea 1,95 %
I 1101612 8,52 %
[ Poccens 82,55 %
I Yxpaunna 2,94 %

Puc. 1.28. [loneBoe COOTHOLLIEHVE NMPOM3BOACTBA SI0COCE0OPA3HbIX Pbl6
Ccpeay cTpaH-cocefeii Benapycu

1.2. CoBpeMeHHOE COCTOSTHHE aKBaKYyJIbTYPbI Besrapycu

AkBaKynbTypy benapycu MOXHO pa3gennTb Ha NPYAOBYHO aKBaKy/bTy-
Py, CafKOBYIO aKBaKy/MbTypy Kak B BOJOEMax-OXMafuTensx 3/MeKTpOCTaH-
LM, TaK U B ECTECTBEHHBIX YCNOBUSX, YCTAHOBKM 3aMKHYTOr0 BOAOCHA6-
»eHus (Y3B) 1 nacTéuLLHoe pbi6OBOACTBO B ECTECTBEHHbIX BOJOEMAX.

JoMuHupyoWmMM — TUNOM  akBaKy/bTypbl — SIBASeTCA  NpyAoBas
MOAMKYNbTYPa Ha OCHOBE Kapmna C pas/IMYHOI CTEMEHbIO MHTEHCUMKALUN.
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TpaguumMoHHO B Mpyfax BblpalluBatoT Takue Buibl, Kak kapn (Cyprinus
carpio), 6enbiii Tonctonobuk (Hypophthalmichtys molitrix), nectpbiii Ton-
ctonobuk (Hypophthalmichthys nobilis), 6enblii amyp (Ctenopharyngodon
idella), cepebpsHbIin Kapack (Carassius gibelio), cygak (Sander lucioperca),
wyka (Esox lucius) n okyHb (Perca fluviatilis). Kapn 1 ganbHeBOCTOUYHbIe
pacTuTenbHOAAHbIe pbibbl galoT 6onee 80 % OT 06Lieil MpoayKumK.
[l06aBOYHbIM BMAOM B NPYZLOBOI NOANKY/bTYPE ABNAETCA 0ObIKHOBEHHDII
COM, KOTOPOTO pasBoOAAT UCKYCCTBEHHO W BbIPALLMBAOT BMECTE C KaproMm U
pacTuTenbHOAAHbIMU pbibamMu. COM UrpaeT CYLLEeCTBEHHYIO PO/ib B YBe/M-
YeHUW acCOPTUMEHTa NMPOAYKTOB U3 MECTHbIX Pbl6, XOTA ero Aons B 06LLeM
o6beMe NPoM3BOACTBa 4O CUX nop mana. Kpome Toro, B Npygax Bblpawiy-
BatoTCA oceTpoBble (Acipenser sp.), pafyxHas ¢openb (Oncorhynchus
mykiss), BecnoHoc (Polyodon spathula) u nvHb (Tinca tinca), xoTa ux yno-
Bbl TAK)Xe HE3HauMTe/IbHbl. EBPONENCKMiA OKyHb 1 cepebpsiHbIi Kapach SIB-
NAOTCA LONOMHUTENbHBLIMK BUZAMU B MPYAax, W, XOTA OHW LeneHanpas-
NEHHO He 3apbI6NAIOTCA U He BbIPALLMBAKOTCSA, OHN 0ObIYHO MPUCYTCTBYHOT
B MNOMUKYNbTYpe OCHOBHbIX O6GLEKTOB pPbIGOBOACTBA, HEKOHTPOIMPYEMO
PasMHOXasiCb B CTECTBEHHbIX YCOBUSIX.

Kak BMAHO M3 MpeACTaBNeHHbIX AaHHbIX, YN0BbI pblbbl B Pecnybnvke
Benapycb cHuxatoTca (Tabn. 1.48, tabn. 1.49). Jingepamu no npombIcno-
BOMY Y/10BY PbiObl B €CTECTBEHHbIX M UCKYCCTBEHHbIX BOLOEMAX ABAKOTCS
Bpectckas 1 MuHckas 061acTyl, OAHaKO, KakK BUAHO M3 MPeACTaBneHHbIX
[aHHbIX (Tabn. 1.50), B benapycn HabaoAaeTCA CHUXKEHWE NPOW3BOACTBA
pblbbl MO BCEM OCHOBHbIM 00beKTaM NPYAOBOW aKBaKyNbTypbl Ha ()OHe
yBe/IMYeHNsi 06bEMOB BbIpaLLMBaHNA LEHHLIX BUAOB pbl6. B cTpykType
MPOW3BOACTBA PblObl B YC/0BMAX aKBaKyNbTypbl OCHOBHbIM 06LEKTOM fB-
NSeTCA Kapn, Of4HAaKO [0/ ero BblpaliMBaHUsA MOCTENEHHO CHWDKAETCA 3a
CYeT BUAOBON AMBepCUdMKALMN NPOM3BOACTBA aKBaKynbTypbl (puc. 1.29,
puc. 1.30).

Ta6nunuya 1.48. Yaos peiosl B Pecniydiinke Beaapycs, T

Mokasarenu 2013 . 2014 .

YnoB pbl6bl, Bcero 22701,1 19833,5
B Tom umcne:

MPOMBbIC/I0BbIN 15001,9 11846,7

NOGUTENLCKNIA 7699,2 7986,8
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Ta6nuuya 1.49. IpomMbICI0BBIii YJIOB PbIObI B €CTECTBEHHbIX
M HCKYCCTBEHHBIX Boioemax B Pecny6muke Benapycs, T

2014r.8%
O6nactu Pecnybnmku benapycb 2013r. 2014r. K2013T.
Pecny6nvka benapycb 15001,9 11846,7 79,0
bpecTtckas 5575,3 4998,6 89,7
Butebekas 1269,3 1204,1 94,9
"omenbCKas 2210,9 1498,7 67,8
["pofiHeHCKas 308,6 264,5 85,7
MwHcKas 4950,3 3262,9 65,9
Morunesckas 687,5 617,9 89,9

Tabnuuya 1.50. [Ipou3BoACTBO MPOAYKIMH AKBAKYJILTYPHI 10 BHIAM
B Pecnyiinke Benapych

Buabl pbi6 Lol

2010 2011 2012 2013 2014 2015
Kapn 06bIKHOBEHHbII 12834 12625 11639 10157 7121 6480
CepebpsiHHbIN Kapach 641 765 692 587 835 452
Benblil amyp 665 925 1006 637 398 281
Benblil ToncTonobuk 1839 1667 1753 1759 1898 1291
[pyrve KoCcTHbIEPbIObI 72 50 91 86 36 172
AdpurKaHCKuin com - - 45 60 35 4
LLlyka 06bIKHOBEHHas 111 96 88 91 69 102
EBponeiickuii com 24 21 15 25 8 20
JlococeobpasHble 14 37 72 75 159 233
OceTpoobpasHble 65 107 98 71 99 97

2010 rox

I Kapn o6bikHOBenHbII 78,91 Y%
I CepeGpsinnbiii kapach 3,94 %
[ Beawrtii amyp 4,09 %

I Geawiii Toacroaoonk 11,31 %
[ Apyrue kocrubie poiobl 0,44 %
I Adpuxancknii com 0,00 %
[ ] Illyka obbiknosennas 0,68 %
I Esponeiickuii com 0,15 %
Il /Tococeobpasnnie 0,09 %

I Ocerpoodpasubie 0,40 %

Puc. 1.29. [lonesoe COOTHOLLIEHME NPOU3BOACTBA MPOAYKLMW aKBaKyNbTYpbl
no sugam B 2010 rogy
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I Kapn o6biknoBennbiii 70,96 % 2015 ron
I Cepebpannblii kapacs 4,95 %
[ Beanrii amyp 3,08 %

I Geibiii Toacroaobuk 14,14 %
[ Apyrne xocrubie puiobl 1,88 %
I Adpukancknii com 0,04 %
[ |Ilyka o6siknoBennasn 1,12 %
I Esponeiicknii com 0,22 %
Il Jlococeobpasusie 2,55 %

I Ocerpoodpazubie 1,06 %

Puc. 1.30. [loneBoe COOTHOLLIEHEW NMPOV3BOACTBA MPOAYKLMM aKBaKYNbTYpbl
no sugam B 2015 rogy

[ns npombILWLIeHHOTO BbipalwueaHua B Y3B 6bli MHTPOAYLMPOBAH ag-
pvkaHckuii com (Clarias gariepinus). Takke K pacnpoCTpaHeHHbIM
00beKTaM UHTEHCHBHOIO BbipallyiBaHus B Y 3B OTHOCATCS OCETPOBLIE BUAI
1 rmbpuabl, @ UMeHHO: cubupcknii oceTp (Acipenser baerii), pycckuii oceTp
(Acipenser gueldenstaedtii), 6enyra (Huso huso), ctepnsgb (Acipenser
ruthenus) un 6Gectep (Huso huso x Acipenser ruthenus), koTopble
BbIPALLMBAIOTCA Kak Ha MSACO, Tak M 19 NPOM3BOACTBA MULLEBOW UKPLI, a
TaKke pagyxHas gopens (Oncorhynchus mykiss).

Y3B no3BOIAKOT OCYLLECTBAATL KPYIIOrOANYHOE BbipallMBaHue HobbiX
BUJOB aKBaKy/bTypbl BHE 3aBMCMMOCTW OT KAMMATWUYECKWX YCNOBUIA Mpu
OJHOBPEMEHHOM [LOCTVMXXEHWM MaKCUMasbHbIX MOKa3aTeneil pocta U npo-
OYKTVBHOCTU Ha (hoHe cHepexxeHns pecypcoB 1 0becneyeHns 3Konormnye-
CKOW YnCTOTbI NPOU3BOACTBEHHOIO MpoLecca.

B nocnefHve rogbl B benapycy akTMBHO pa3BUBAeTCs akBaKy/bTypa B
Y3B. ViMeeT noTeHuman Afia pasBMTMA U Ca[KOBOE BblpallyBaHue pbibbl
Kak MeToj 60siee MOMIHOro MCMo/b30BaHUA GMOMOTMYECKOro MoTeHuuana
BOZ0EMOB KOMM/IEKCHOMO Ha3HaYeHua. DKCNePUMEHTANIbHOE BblpalliMBaHue
TOBapHO/ pblbbl B cafkax B BOAOEMAaxX-OXMaAMTENAX 37eKTPOCTaHUMIA 1
BOLOXPaHUNNLLLAX MPOBOAUTCA B pernoHe ¢ 1968 r. Korga B cafjkax Ha
COpOCHOM KaHane Benosepckoii rPacC 6bina nony4eHa
PbIBONPOAYKTUBHOCTb NO Kapny 45,4—65,4 kr/M?. MakcuManbHble 06beMbl
NpOoW3BOACTBA 3/eCh MoyyeHbl B 80-X rr. — A0 1154 kr/m’. B Benapycu
CaJKoBOe BblpallyBaHVe Kapna MpekpalLleHo Mo NPUYUHE HU3KOW 3KOHO-
MWYECKOW 3th(heKTUBHOCTH.
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MacTbuwHoe pbI6GOBOACTBO B €CTECTBEHHbLIX BOAOEMAx B HaCTOSLLMIA
MOMEHT pa3BWTO HEAOCTaTOYMHO, OAHAKO OHO WMEET 3HAYMTESbHbIN
noTeHUMasn, 0CO6eHHO B BOAOXPaHWMLLAX, 03epax W YCTbAX pek. OCHOB-
HbIMU LeNIIMM NacTOULLHOTO pbI6OBOACTBA ABMAKOTCA YBEMUEHME MPOLYK-
TMBHOCTM MPOMBICNIOBLIX BOAOEMOB (MyTEM WCMO/b30BaHWNsA BWAOB Pbib,
NOAXOAALMX [N BblpaliMBaHUA B €CTECTBEHHbIX YCMOBUSX, Hampumep,
KaproBbIX, B YaCTHOCTW PaCTWUTENIbHOSAHBLIX PbIO); Y/yulleHWe BUAOBOIO
cocTaBa /It0BUTENbCKMX U NPOMBILLIEHHBLIX Y10BOB (MyTeM WUCMO/b30BaHUS
KPYNHbIX XULHBIX Pbib, TakWX, Kak LiyKa, CyAaK WM COM, UAM MUPHbIX
pbl6, Hanpumep, kapna Wan Kapacs); BOCCTAHOBNEHME UCTOLLEHHbLIX CTaf,
Ybe eCTECTBEHHOE pa3MHOXeHMWe 3aTPyAHeHO (Yropb, Cur, cyaak).

MpoaykKToBOE pasHoOobpasne pbibbl U PbIOHBIX MPOAYKTOB Ha PbIHKE
MpesCcTaB/eHO Kak MpOAyKTaMu NpeMuyM-Kiacca M3 LOPOrMX WM LiEHHbIX
pbib, TaK 1 GIOMKETHBIMU MPOAYKTaMU A1 NoTpebuTeneil co cpefHUM
YPOBHEM [0X040B. [MWlLeBble MPeAnoYTEHUs HaceneHWs OnpeaensoTcs
06LWMM YPOBHEM Ky/bTypbl NOTPeGMEHUs, TPaAULMSMU N PO3HUYHBIMU
LieHamu. Tpy NOKynKe pbl6bl €€ H3KAs CTOMMOCTb MO-MPEXHeMY CUMTaeT-
CA onpefensowmnM (hakTopoM A5 3HAYMTENIbHOM YacTW HacesneHms, 0Co-
6EHHO B Ce/bCKMX 06nacTax. LIeHOBON KpUTepuiA MMEeT 3HauyeHne u Ans
FOPOLCKOro HaceseHns, 04HAKO TaM YXKe MOsBUNaCh KaTeropus nokynate-
Neil, KOTOpble CTaBAT Ha MepBOE MECTO KayecTBO, MPECTMXKHOCTb W 3K30-
TUYHOCTb NPOAYKTOB. B uacTHocTu, nepef npasgHukamu (PoXgecTso,
HoBbIli rog) MOBbIWAKTCA NPOAAXKM [LOBO/ILHO AOPOrMX MPOLYKTOB U3
oceTpuHbl  (kmBasi pblba u Tywku). Cpean o06wero noTpedneHns
JOMVHUPYIOT MMMOPTUPOBaHHAs pbliba, NPeMMYLLECTBEHHO MOpPCKas, W
MOpEenpoayKTbI.

OCHOBHbIMU ABVXYLUMMI CUMaMi Pa3BUTUS akBaKynbTypbl Benapycu
SABNAKOTCA:

® UUBMEHEeHUe YUCIeHHOCmU HACeNleHUA. O6L|.|,3.F| YNCNEHHOCTb HaceneHud
B PErVIOHe NajaeT, YTO MOXET NPUBECTM K MEHbLUEMY MOTPEBNEHNIO PbIObI;

o ypbanuzayus. YpbaHM3aUMa OTPaXaeTcd Ha MOTPeOMTENbCKNX
npvBbiyKax (0T 00fiee [JelleBbiX W TPaAWULMOHHBLIX BULOB K HOBbIM,
3K30TUYECKMM 1 6Gonee JOPOrMM; OT JKUBOW PbiObl K MepepaboTaHHbIM
npoayKTam);

® ynpasieHue  npou3zgoOOCmMEoM  npooykmog  numanusi.  MOXeT
CO/ENCTBOBATb YBENMYEHMIO NPOAYKLMN BOAHbLIX FEHETUYECKUX PECYPCOB,
HECMOTPS Ha TO, UTO CMOCOBHOCTb YaCTHOro, rpPaXAaHCKOro u
O6LLECTBEHHOIO CEKTOpa PervoHa [elicTBOBaTb BMECTE W CIaKEHHO B
HacTosiLLlee BpEMS HaxO4MTCS Ha CpedHeM YpoBHe. HU3KWMIA ypOBeEHb
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B3aVMMOZEVICTBMIA B YNPaBNeHWN BOAHLIMWU TEHETUYECKMMU pecypcamm
BEAET K UX HepawlMoHabHOMY M HEYCTONYMBOMY UCMOb30BaHWIO;

® UBMEHEeHUue Kaiumama u dpyeue IKoJjlocuvecKkue d)aK}’l/lOpbl. M3meHeHne
KMMaTa B HacTOALWMIA MOMEHT HE OKa3blBaeT 3HAYUTENIbHOTO B/IMSIHWS Ha
pbIGOMIOBCTBO MM aKBaKy/MbTypy pernoHa. 3HauuteNnbHO  6ofibluee
oTpuuaTenibHOe BO3AeCTBME Ha BOAHYIO Cpedy W BOAHble reHeTUYecKue
pecypcbl 0Ka3blBaeT aHTPOMOreHHbIV PakTop, @ UMEHHO 3arpsi3HeEHWEe BOAbI,
3BTPOMKALMSA, CAMOMNPON3BO/ILHOE MPOHUKHOBEHME B BOAHbIE 3KOCUCTEMbI
3K30TUYECKMX OOBEKTOB BblpalivBaHus, OpakOHLEPCTBO WAW  NOTEpst
MEeCTO0OMTaHW BCNeLCTBUE MMAPOTEXHNYECKOIO CTPOUTENBCTBA U U3bATUS
BOJb!;

® KOHKYpeHYusi 3a pecypcvl U MNOGLIUEHHBI CHPOC HA JIHEp2Uul0 U
npecuyio 600y. B pernoHe nmeetca HeKoTopas KOHKYpPEeHUMA 3a pecypchbl,
HampuMep, MeXAy  akBaKy/lbTypoil 1 pbi6O/OBCTBOM  WAM €
rMAPO3HEPTeTUKON 1 MppUraumei, HO 3Ta KOHKYPEHLUs He3HaUNTe bHa;

® gredpenue HosbIx  Ouomexnonozuil. HOBble  BGUOTEXHONOMMN C
BblpallyBaeMbiMy  BUJAMW  MNPAKTUYECKW  HE  WCMONb3yTCA B
MPOMBbILLNEHHOCTU. [lONOMHNTENLHON ABWKYLLEl CUMOI PasBUTUS BOAHbIX
FEHETMYECKNX PECYPCOB SBMAETCA pa3paboTka HOBbIX METOAOB CeeKuum
L1 CHYKEHUS MPOLOMKNTENBHOCTU pa3paboTKmM HOBbIX MOPOA. HayuHble
pe3ynbTaThbl, Takue, Kak perynauus nofa npu nomoLwiy ropmMoHalbHbIX
npenaparos, KPMOKOHCepBaLMA CnepMbl, TMHOreHes, nonunnongus, AHK-
KOHTPO/Ib 38 MPOUCXOXJEHMEM, NO-MPEXHEMY OCTatOTCS Ha labopaTopHOM
YPOBHE, X0TA UMeT NoTeHUman ans oyayulero pa3sutug. OgHako cnegyet
OTMETUTb POCT YUCNa WUCNOMb30BAHWUSA B MPOU3BOLCTBEHHBLIX YCNOBUAX
METOAMKWN paHHEero onpefeneHne nofia OCETPOBbIX C MomMoublo Y3 ¢
nocneayoLLein BbIopakoBKO CamLIOB.

Bonpockl pbi60BOACTBA, PbIBONOBCTBA M NPUPOLOOXPAHHOIO 3aKOHO a-
TeNbCTBa PErynvpytoT CNefytoLe HOPMaTUBHbIE N 3aKOHOJATENbHbIE aK-
Thl:

o 3akoH Pecny6nuku benapycb «O XXUBOTHOM MUPE»;

¢ BopHelii kogekc Pecny6nunkn benapyce;

e O6 yTBepxaeHun MonoXeHns o nopsgke npefocTaBNeHUs BOAHbIX
06beKTOB (MX YacTein) B apeHAy A4na pbliboBoacTBa 1 apyrux uenein (Mocta-
HoBneHWe CoseTa MuHucTpos Pecny6nuku bBenapych oT 4 okTa6ps 2007 T.
Ne 1260);

e O Mepax no peanu3aumnn Ykasa MNpesungeHta Pecnybnunku benapycb oT
8 nekabps 2005 r. Ne 580 «O HeKOTOpPbIX Mepax MO MOBbILIEHNIO 3PdeK-
TMBHOCTW BEAEHUS OXOTHWUYLErO XO3SIMCTBA M PbIOOXO3ANCTBEHHOW [es-
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TeNbHOCTMW, COBEPLUEHCTBOBAHWIO TOCYAAPCTBEHHOIO YNPaBfeHUs WUMU»
(MocTaHoBNneHne CoseTa MuHucTpoB Pecnybnvku benapycb 0T 6 anpens
2006 r. Ne 466);

o [MpaBuna BefjeHUs pbI6OIOBHOIO X034IACTBA W PbIO0IOBCTBE;

AkBakynbTypa B Pecny6nuku Benapycb He SIBNSIeTCA BUAOM MMLEH3N-
pyemoil fesTenbHOCTM. OCHOBHOE 3aKOHOAATeNbCTBO MOCBALLEHO MpaBo-
BOMY PerynvMpoBaHuio B 0671aCTU pbI60/IOBCTBA, apeH/bl BOAHBIX PECYPCOB
1 OXpaHbl eCTECTBEHHBIX PbIOHBLIX PECYPCOB.

Ilpasosoe pezynuposarue 6 obnacmu pviboroecmaa.

J1t06MTENbCKOE PbIOOIOBCTBO B PbIGOMOBHBIX YrofbsiX, COCTABASAOLLIMX
thoHA 3amaca pbIOOMNOBHLIX Yroguii, a TaKXe B PblO0MOBHbIX YrOAbsX,
NPeAoCTaBNEHHbIX B apeHAY, Ha KOTOPbIX He OPraHM30BaHO NaTtHoe ou-
TeNbCKOE PbI6OSIOBCTBO, OCYLUECTBAAETCA GeCrnnaTHO B Mopsgke o6LLero
M0/1b30BaHUs 06bEKTaMM XUBOTHOIO MUPa.

NobuTenbcKoe pbi60IOBCTBO B PbIGONOBHBIX YroAbaX, NPefoCcTaB/eH-
HbIX B apeHfy, Ha KOTOPbIX OpraH13oBaHO MaTHoe 6uTenbcKoe poibo-
NOBCTBO, & TakXe B PblOONOBHBLIX YroAbsX, MpefoCcTaB/eHHbIX B 6e3B03-
Me3/HOe Mo/b30BaHWe Mo pelueHnto MpesngeHTa Pecny6ivku Benapych,
OCYLLECTB/ISIETCA 3a M/aTy Ha OCHOBaHWM NYTEBKW Ha MiaTHOe NobuTenb-
CKOe pbI60IOBCTBO B COOTBETCTBMM C NpaBuiamu BeAeHWs pbiGONOBHOIO
X0351CTBa U pbIO0MIOBCTBA.

MpoMmbICNI0BOE PbIGONOBCTBO OCYLLECTBAETCS B PbIOOMOBHBIX YrOAbsX,
MPeAoCTaBNEHHbIX B apeHAy Mn 6e3B03Me34HOE NOMb30BaHWe 4/151 BeAeHWS
pbI60IOBHOIO  X03siAcTBa. [POMbIC/IOBOE  PbIGONOBCTBO  OCYLLECTBIAOT
nvua, paboTatolime Yy apeHAaTopoB PbIBOMOBHLIX YroAMA Ha OCHOBaHWU
TPYAOBOrO WY IPaXKaHCKO-NPaBOBOro JOroBopa v UMEoLLMe NPOMbICO-
Bble 6UNETHI.

IIpasosoe pezyruposanue 6 obaacmu apeHobl 800HbIX PeCyPCos.

Bce Bogbl (BoAHbIE 06LEKTBI), HAXOAALLMECSH Ha TeppuTopun Benapycu,
COCTaBMAOT UCK/OYNTENBHYH COBCTBEHHOCTL Pecny6imkn Benapyce.
K BogHOMY (hoHAY OTHOCATCS:

® MOBEPXHOCTHbIE BOAbI (BOAHbIE OOBLEKTbI) — PEKM, PYYbM, POSHWKM,
03epa, NpyAbl, BOAOXPaHUNLLA, KaHaSTbl 1 MOA3EMHbIE BOAbI;

® BOfIHble 06BEKTbI MOTYT NPeAOCTaBNATLCS B apeHAy Ans pbiboBOACTBa
N APYTUX Leneid B COOTBETCTBMM C 3aKOHOAATENIbCTBOM Ha OCHOBaHMM pe-
LUeHUIA MecTHbIX COBETOB [enyTaToB.

BogHble 00beKTbI NPefOCTaBAAOTCA TOMbKO BO BPEMEHHOE BOAOMOSb-
30BaHvie. BpemeHHOe BOLOMONb30BaHNE MOXET OblTb KPaTKOCPOYHbIM — [0
NATV NET — 1 JONTOCPOYHBLIM — OT MATK 4O ABajuaTh naty neT. Cpok Bojo-
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NONb30BaHUs YCTaHaB/MBAETCA OPraHOM, BblAaBLUMM paspeLLeHne Ha crne-
UManbHOE BOAOMO/b30BaHNE MO0 NPefOCTaBMBLUMM BOAHbLIA OOBEKT B
060c06/1eHHOe BOAOMNOMb30BaHWe, apeHAy Wan 6e3B03Me3AHOE MO0/b30Ba-
Hue.

He nognexaT nepegade B apeHAy AN pbi6OBOACTBA U APYTUX Lenel
BOAHbIE 0OBLEKTDI:

® BK/IHOYEHHbIe B Pecny6/IMKaHCKY0 KOMMIEKCHYHO CXEMY PasMeLLeHNst
PbIBONOBHBIX YrOAWiA;

® ICMO0/b3YyeMbIe /11 MUTLEBbIX, ObITOBLIX U WHbLIX HYXX[, HACENeHWs;

® PACnoONOXEHHbIE Ha TEPPUTOPUM HACENEHHbIX MYHKTOB W (MNK) Ha
0C060 0XpaHseMbIX MPUPOLHBIX TEPPUTOPUSIX.

Vcnonb3oBaHne BOAHbLIX 0OBLEKTOB, MMEKLMX 0COB0e rocyfapCcTBeH-
HOE 3HayeHve MB0 0COBYH0 HayuHYIO, KyNbTYPHYIO UM WHYIO LIEHHOCTb,
MOXET ObITb YaCTUYHO WM MOMHOCTLIO 3anpeLleHo Mo pewleHuto CoseTta
MuHuncTpoB Pecny6nuku benapyce.

ApeHaaTopbl BOAHbIX 06BEKTOB 0653aHbI:

® ICM0/1b30BaTh BOAHbIE 06BEKTHI MO LIENEBOMY Ha3HaYeHWH;

© CBOEBPEMEHHO BHOCUTbL MJiaTy 3a apeHay BOAHbIX 0O6bEKTOB B COOT-
BETCTBUM C LOrOBOPOM apeH/bl BOLHOIO 06bLEKTa;

® 3KCMyaTMpoBaTb BOAHble OOBLEKTHI B COOTBETCTBMM C MpaBuIamu
aKcniyaTaummn, YTBEPXKAEHHbIMW B YCTaHOBMEHHOM 3aKOHOAATE/IbCTBOM
MOPAJKe;

e CoflepXXaTb B Haf/eXalleM COCTOSHUM TePpUTOPMU BOLOOXPaHHOW
30HbI ¥ NPUOPEXXHOI MONOCkI BOAHOr0 06bEKTA, NePeaaHHOro B apeHay;

e 06ecneunTb 06YCTPOWCTBO M COAEPXKaHWe B Haf/iexalleM COCTOSIHUM
OTBEAEHHbIX 3eMeflbHbIX YYacCTKOB, MCMOMb3yEMbIX [/ PblOOBOACTBA U
APYrvX Lene;

® ©)XeroHo NPoBOAWTb MXTUOMATO/OrMYECKOe 06C/e0BaHNE BblpaLLiy-
BAaEMOWA pblbbl U UHbIX 06BEKTOB aKBaKy/bTypbl, OCYLLIECTBAATL Meponpus-
TS N0 NPeSOTBPALLEHMIO NX 3a60/1eBaHWIA;

® MPeACTaBNATb FOCY[APCTBEHHYH) CTaTUCTUYECKYH) OTYETHOCTb B
YCTaHOB/IEHHOM 3aKOHOAATENIbCTBOM MOPSLKE;

® OCYLLECTBNATL O6palleHne ¢ 0TX04aMU B COOTBETCTBMM C 3aKOHOAa-
TeNbCTBOM 06 0TX0aX.

[ns nonyyeHus B apeHay PblOOMOBHLIX YrOAWIA HOPUANYECKOE NLIO
NpeAcTaBnseT B MECTHbIA UCMOMHUTENbHBIA 1M pacnopsAnTeNbHbIA opraH
creflytowine JOKYMEHTbI: 3aiB/ieHWe 0 NPefocTaBNeHnn pblGONOBHBIX Yro-
Ouii B apeHay (panee — 3asBieHUE); NPOEKT LOroBopa apeHsbl pbl6010BHbIX
YIOAWIA; KOMUI0 KapTbl-CXeMbl (4aCTW KapTbl-CXEMbI) COOTBETCTBYHOLLMX
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PbIBONOBHBLIX YrOAMIA C HaHECEHHbIMM rpaHuuamy B Maclitabe 1:50 000;
610M10r0-3KOHOMWUYECKOE 060CHOBaHME WM  PbI6OBOLHO-OMONOMMYECKOE
060CHOBaHVe, MMEIOLLEe MOMOXKWTENIbHOE 3aK/IHYEHME TOCYAapCTBEHHOW
3KO/IOMMYECKO 3KCNepTu3bl (B Clyyae 3ak/4eHVsi 40roBOpa apeHabl Ha
HOBbIA CPOK).

B 61010r0-3KOHOMMYECKOM 060CHOBaHWUM YKa3blBaOTCA TWM, KaTero-
pus UAK KNacc, HaMMeHOBaHWe, NAoWaab, rny6uHa pbi6oMOBHbIX Yroaui,
KOTOpble MAaHNPyeTCs apeHoBaTb, BMAbl PblObl, 06UTaOLLEN B PbIOOIOB-
HbIX YrogbsiX, MMUTbI BblsI0Ba Pblbbl, pacCYMTaHHbIe B COOTBETCTBUM C
HOpMaTVBaMM SOMYCTUMOTO Bblf0Ba Pbibbl, KBOTbI BbII0BA PblObl, OPYAMA 1
Cnocobbl pbl60IOBCTBA, KOTOPbIE MOXHO MPUMEHSTb MPU BeAeHUM pbibo-
NOBCTBa, KOMMYECTBO OPyauid pblBONOBCTBA, KOMIMYECTBO /UL, KOTOpbIE
OyayT OCyLecTBAATL NPOMbICAIOBOE PbI60IOBCTBO M OXpaHy Pbl6OMOBHbIX
Yroguii, a Takke pacyeT NiaHUpyembIX 3aTpaT Ha BefeHue pblb0SI0BHOMO
X03A/ACTBa B PbI6OMOBHBIX YrOfAbAX, BbIPYYKN U pEHTabe/IbHOCTM 3TON fes-
TeNbHOCTW.

MecTHbIi CoBET AenyTaToB NPUHMMAET peLLleHWe O NpeaocTaBfieHunm
PbIBG0MOBHBIX YrOAWiA B apeHay Mb60 MOTUBMPOBaHHOE peLleHne 06 0TKase
B MpeaoCcTaBNeHUN PbIOOMNOBHBIX YroAWil B apeHay B MECSYHbIA CPOK CO
[HS BHECEHWS! COOTBETCTBYHOLLErO MPOEKTa PELUEHUS MECTHbIM WCMOMHN-
Te/IbHbIM U pacnopsAnTe/bHbIM OPraHoM, 3a UCK/IKYEHUEM Clydast NpoBe-
[eHusa Toproe. Ha ocHoBaHUM peLueHnst mecTHoro CoseTa fenyTaToB COOT-
BETCTBYHLLMIA MECTHbIA WCTMIOMHUTE/BHBIA U pacnopsanTe/bHbIA OpraH B
[ECATUAHEBHBIA CPOK CO AHA NMPUHATWS PELLEHNUs 3aK/4aeT C pugnde-
CKVIM IMLLOM I0TOBOp apeH/bl PblI60MOBHBIX YTrOAWIA.

MpombIcn0BOE PbIOOIOBCTBO OCYLLECTBASETCA apeHaaTopaMu (Mosb3o-
BaTeNIIMM) PbIGO/IOBHBIX YIOAWIA B COOTBETCTBUM C YCTAHOBNEHHLIMU KBO-
TaMW Ha BbI/IOB Pblbbl. B pbI60I0BHLIX YrOAbAX pa3peLlaeTcs NPOMbIC/I0BOE
pbI60/IOBCTBO BCEX BMAOB Pblibbl. B cnyyae BblfoBa pbibbl, MUHOT, PaKoB U
KpPEeBETOK, OTHOCSLLMXCA K BUAaM, BKIOUYEHHbIM B KpacHytlo kHUry Pec-
ny6nukn benapyck, OHN JO/MKHBI ObITb BbIMYLLEHLI B PbIGONOBHBIE YrOAbS
B )XKMBOM BWAE, a (DaKTbl UX BbIIOBA U BbIMYCKa AO/MKHbI ObiTb OTMEYEHbI B
TOHEBOM XXypHare.

Ilpasosoe pezynuposanue 6 obracmu OXpauvli eCmMecmeeHHbIX PblOHbIX
pecypcos.

B coOTBETCTBUM C 3aKOHOM O >XMBOTHOM MWpE FOCYAapCTBEHHOE pery-
NIpOBaHve 1 ynpasneHue B 0671aCTU OXpaHbl M UCNOb30BaHWA XKUBOTHOTO
Mupa ocywectensatoT lMpesnaeHT Pecny6nunkn benapycb, CoBeT MWUHK-
cTpoB Pecny6nuku Benapycb, MUWUHUCTEPCTBO MNPMPOAHBLIX PECYPCOB K
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OXpaHbl OKpyXatoleli cpedbl Pecnybnvkn benapycb, MecTHble COBETbI
[enyTaToB, UCMOJIHUTE/bHBIE W PacnopPsSANTENbHBIE OpraHbl.

Pbl6bl, 06WTalOLME B ECTECTBEHHOW (OMKOW) cpefe, Ha TeppuTOpuM
Pecny6nuku benapycb HaxogsaTcsi B COBCTBEHHOCTW rocyAapcTBa. Pbibbl,
BbI/IOBNEHHbIE U3 eCTECTBEHHOI Cpefbl, BbipallyBaeMble B HEBOJE HOPUAN-
YECKUMU NIMLAMM 1 TPaXKAaHaMK, HAXOAATCA B MX CO6CTBEHHOCTH. Monb30o-
BaTe/ 06BLEKTOB pbi6OBOACTBA M PbIOOIOBCTBA B €CTECTBEHHON (AMKONA)
cpefe 0653aHbl NNaHMPOBaThb, (PMHAHCMPOBATbL U CBOEBPEMEHHO OCYLLECTB-
NATb NPO(UNAKTUYECKME U APYTUE MEPOMNPUATUS MO 3aLLMTe ANKUX XKNBOT-
HbIX.

Bocnpon3BoAcTBO pblb B AMKONA (ECTECTBEHHOW) cpede obecrneymBaeTcs
nyTeM CO34aHUA YCNOBWIA ANS WX €CTECTBEHHOr0 U WCKYCCTBEHHOrO BOC-
npomssogcTBa. Co3faHue YCNOBWIA 4Nsl eCTECTBEHHOrO BOCMPOM3BOACTBA
[VKNX XXUBOTHBIX 06ecneynBaeTcs:

® YCTaHOBNEHWEM OFPaHUYEHWIA 1 3aMpPeToB Ha N0/b30BaHWE 06BbEKTAMM
YXMBOTHOTO MUpPa, & TakXKe Ha NPOBeAeHVe B MecTax PasMHOXEHUS OUKNX
YXMBOTHbIX paboT, OKa3blBalOLLMX BPeAHOe BO3AEWCTBUE HA AMKUX XKMBOT-
HbIX N MeCTa UX PasMHOXEHUS;

© HOPMMPOBaHMEM B 006/71aCTU OXpaHbl U MCMOMb30BAHWS YKUBOTHOIO
Mnpa;

© MPOBEAEHNEM BUOTEXHUUECKNX MEPONPUSTWIA;

® CTPOMTENLCTBOM W 3KCMTyaTaumein COOPYXKeHWIA Ans Npoxoda AUKKX
XXVMBOTHBIX Yepe3 TPaHCMOPTHbIE KOMMYHWKALUK, MIOTUHbI U WHble Mpe-
NATCTBUSA Ha MYTAX UX MUTPaLyK, a TakxKe UHbIX 3aLUTHBIX COOPYXKEHMWIA;

e 00bsBNEHNEM 0COB0 OXpaHseMbIX NPUPOAHLIX TEPPUTOPWUIA, a Takxke
pe3epBMpOBaHMEM TEPPUTOPUIA, KOTOpble MAaHUpyeTcs 06bABUTL 0C060
OXpaHsieMbIMU NPUPOAHBIMU TEPPUTOPUSMU;

o BcenleHneM (BK/tOYas paccenieHne), MHTPOAYKLMEN, penHTPOLYKLUER,
aKKMMaTu3aLmeid, CKPeLMBAHNEM ANKUX XKMBOTHbIX.

B HacTosiLee Bpems B Pecny6nmke Benapych ele He BHePEHbl CTaH-
[apTbl, YCTaHOBMEHHbIE 4711 COPOCOB a30THbIX, (POCKHOPHLIX U OpraHnye-
CKUX BELLECTB, OHAKO PbIGOBOAHLIM X035ACTBaM 3anpeLleH cbpoc oTpabo-
TaHHbIX BOJ, B ECTECTBEHHbIE BOLOEMbI 6€3 (unbTpaumu. Paspelaetcs cim-
BaTb BOAY W3 Pbl6OBOAYECKMX XO3AMCTB B FOPOACKYH) KaHaM3auumio, 3a-
nnaTvB cbop 3a COPOC CTOUHbLIX BOA.

MnaTa 3a cOPOC CTOUHBLIX BOA NPUBELET K YBENUYEHNIO ce6eCTONMOCTM
pbIGHON MpoayKuMW. Ha npakTuke 3TO BO3MOXHO TO/IbKO MPW BbICOKON
CTEMNEHWN PEeLMPKYNALUM W1, Hanpumep, Npu Npogaxe pblibonocagouyHoro
maTepumana no BbICOKOW CTOMMOCTH 3a KUJIOrpamMm.
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OumMCTKa CTOYHBIX BOA U CHOP TBEPABIX YacTuL, UMET MepcreKTUBbI
ANs BHEAPEHNA B PbIGOBOAHbIE X03SMCTBA U CHUXEHUS HEraTUBHOIO B/MS-

HUS HA OKPY>KAIOLLYIO Cpefy.

"naBHble MccnefoBaTebCKMe M 06pasoBaTenbHble LeHTPbl benapycy B
0611acTy pbIGHOrO X034lCTBa NpefCTaBeHb! B Tabnuue Tabn. 1.51.

Tabnuua 1.51. UccaenoBaTennckue H 00pa3oBaTeibHbIE OPraHU3aNH,
3aHUMAaoIMecs BonpocaMu pbidoBoacTBa B benapycn

HassaHue nHcTuTyTa

Cdepa fesTensHocTn

Pecny6nnkaHCKoe yHUTapHoe npeanpusTue
«V/IHCTUTYT pPbIGHOTO X03AliCTBaY
HauuoHanbHOM akafemmm Hayk benapycu,
MuHcK

WccrnepoBaHns B 061acTh akBaKynbTypbl, paLy-
OHa/bHOrO NPUPOONO/b30BAHNS 1 OXPaHbI
BO/IHbIX PECYPCOB

"ocynapCTBEHHOE Hay4HO-
Npon3BOACTBEHHOE 06beANHeHNe «HayyHo-
npakTUYecKnii LeHTp HauvoHanbHol akage-
MUK HayK Benapycu no 6ropecypcam»,
MUHCK

VccnegosaHme pbI6HOV 3KONOTMK, MXTUOMOTUN,
OT/eNbHbIX aCMEKTOB aKkBaKy/bTYpbl, BUAOBOTO
pasHO06pPasmns U OXpaHbl PELKNX BUOB

Benopycckuii rocyfapCTBEHHbIA YHUBEPCU-
TeT, MUHCK

VccnenoBaHye BOAHOM 3KOCUCTEMbI, NOATOTOB-
Ka CMeLamncToB B chepe rMApoIKoorm

Benopycckas rocyaapcTBeHHas CenbCkoxo-
3A/iCTBEHHas akagemus, Fopku, Morunes-
Cckas 061acTb

CnevLann3npoBaHHas NoAroToBKa B 061acTu
pbi6oBOACTBA

Monecckuii rocyfapCTBEHHbIA YHUBEPCUTET,
MuHck, bpecTckas o6nacTb

CnevLann3npoBaHHas NoAroToBKa B 061acTu
pbI6OBOACTBA

CBuCnoYCKOe NPogheccnoHanbHo-
TeXHUYeckoe yunnuie, Cucnods, Mpoa-
HeHcKas 061acTb

[NofroTosKa crneLuanmcTos

[ns Toro utobbl pelwmnTb NPo6emMbl MPOAOBONLCTBEHHON 6€30MacHOCTY

W NUTaHWS HaceneHus, B CTpaHe Oblna npuHsTa [FocyfapcTBeHHas npo-
rpaMMa MoCTaBKM pbibbl U MOPEMNPOLYKTOB [/11 HacefeHus Ha 1998-
2005 rr. n MocygapcTBeHHas NporpaMmMa BO3pOXAEHNSA U pa3sBUTKA cena Ha
2005-2010rr. B cOOTBETCTBMM C 3TUMK MporpammaMun  Hay4Ho-
NccnepoBateNlbCKue MHCTUTYTbI CHOPMY/IMPOBAN PAL, BONPOCOB, MoA/e-
XKalyx paccCMOTPEHUIO. 3TW BOMPOCHI BbIHECEHbI HA PacCMOTPEeHWE W’
yTBeEpPXeHne HayyHo-TexHuyeckum CoBeToM MuHWCTEPCTBa CebCKOro
X03A1CTBa U NPOLOBONLCTBUSA. [pes/IoXeHNs BKOYEHbI B O4HY M3 ocy-
[ApCTBEHHBIX NPOrpaMM Hay4HbIX U TEXHOMOTMYECKUX UCCNeL0BaHW nn
chopMynnpoBaHbl B BUAE OTAENbHBIX MHHOBALMOHHbLIX NPOEKTOB. [ TOro
YTOGbl MPOEKT OblN 0A06PEH, OH AO/MKEH YaCTUYHO (IMHAHCMPOBAThCS 3a
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CYeT MOTEHLMa/IbHbIX MO/b30BATe/EN UCCef0BaTeNIbCKOTO NPoLyKTa. Pe-
3y/bTaTbl HAYYHbIX UCCNEA0BAHNIA NMPUMEHSIOTCA Ha OCHOBE PaCLUMPEHHbIX
cornalleHnnin Mexxay paspaboTumkoM 1 NoMb30BaTeNeM Hay4YHOro Npoayk-
Ta. MoaroToBka nepcoHana obecneumsaeTcd MUHUCTEPCTBOM 06pa3oBaHms
M NPOBOAMTCS Ha Kypcax MoBbILLEHUA KBaMpukaumm MUHNCTEPCTBA Cellb-
CKOro X034iiCTBa 1 NPOJ0BO/LCTBUS.

B cBfisu ¢ umetoLelica MH(popMaLmeld 3HaHWA O MPOEKTMPOBaHUW 06-
pasLoBbIX [AATCKUX (POPEeneBbIX XO039ACTB AOCTYMHbI TPYAOCMNOCOOHOMY
HacefieHnto. Ha 3amMeTKy criefyeT B3sTb OPraHu13aLmio CefyoLmx KpaTko-
CPOYHBIX W LONFTOCPOYHbIX NPOEKTOB:

o (DYHKLMOHMPOBaHVE 1 NPOLECCHI HUOMOrMYecKoro PuabTPa;

e yrpas/ieHvie 610N0rNYeCKUM (PUIBLTPOM;

e M/1aH1POBaHE NPOV3BOACTBA.

Mepexod OT TPagMLUMOHHON CTPYKTYpbl MPOTOYHOrO X03sicCTBa K CU-
cteme Y 3B nofpa3ymeBaeT CMELLEHME OCHOBHOIO akLEeHTa ¢ HabnogeHus
Haf, NoBefieHWeM pblb (3TO NO-NPEXHEMY 0YeHb BaXHO) Ha PYHKLMOHMPO-
BaHWe B1OIOrNYECKUX (UNBTPOB.

OnbIT [JaHuy NoKasblBaeT, YTO 3T U3MEHeHWsA napajurmbl TpebytoT
MOBbILLEHNS KBA/MPUKALMN HEKOTOPbIX BOB/EYEHHBIX CreLnanvcTos. be-
Nnopycckas rocyfapCcTBeHHas CeflbCKOXO03AWCTBEHHAs akagemusi B [Topkax
MOXET CTaTb OT/IMYHLIM BbIGOPOM [/ peLUeHMs 3adauu, MOCKOMbKY
YO BI'CXA o6nafaeT BCeEMU pecypcamu 1 OrbITOM.

Takum 06pa3om, crucTeMa 3emnegenns B OCHOBHOM A0/KHa 6bITb Cnpo-
eKTMpOBaHa, 4T06bl 06ecneunTb ONTMMANbHOE KayecTBO BOAbl [/ KOH-
KPEeTHbIX BULOB, MOAJIEXALLMX Pa3BefeHUI0 Ha 00beKTe.

1.3. TlepcnieKTUBBI pa3BUTHS AaKBAKYJIbTYPhI IIEHHBIX BUI0B PbI0

HacTynuBLinin 26 neT Hasaf Kpu3uc TOBapHOro pbi60BOACTBA NPOAON-
KaeTca Jo cux nop. Ha o4HOM KaprnoBOACTBe, KOTOPOE SBNSETCH OCHOBHbLIM
HarnpaB/ieHeM B pbiboBoaCcTBe benapycu, y)ke HEBO3MOXHO BbIATW U3 3TO-
ro Kpmamca. Hy>xeH KauecTBEHHO HOBbI TONMYOK B pasBMTMM 3TOI OTpacim
[J151 BbIXOAA Ha HOBbI YPOBEHb MPOU3BOACTBA. MOMCK HOBbIX MEpCreKTyB-
HbIX OOBLEKTOB A1 MHAYCTPUANIbHOrO PbIGOBOACTBA (aKBaKybTYpbI) AB/S-
€TCS B HaCTOsILLEee BpeMsl aKTyasibHOW Mnpobnemoil. K Takum o6bekTam
MOXHO OTHECTW MpefcTaBuTeNelt cemMelicTB niococesble (Salmonidae), oky-
HeBble (Percidae), uyykosble (Esocidae), oceTposble (Acipenseridae) n ap.
3TOT nepeyeHb MOXET OKasaTbCs BECbMAa 3HAYMTESNbHbIM, B HEro BOWAYT
[@Ke KpPeBETKM U paku. Bce aTm nepcnekTMBHbIE 06BLEKTbI akBaKyNbTypbl
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CXOfHbl, & WMEHHO: BKYCHasi, KauyeCTBeHHasd [e/IMKaTecHas NPOAYKLWS;
TPYLHOCTb B pasBefieHMM W BblpallyBaHuM (32 UCK/IOYEHWEM HEKOTOPbIX
BMZOB); BbiCOKas LieHa. CrnefyeT y4yecTb, UTO LieHa SBNSETCS MepcrnekTus-
HbIM MOKa3aTeseM [f1f 3KCMOpTa B APYrue CTpaHbl, HO Ha [JaHHOM 3Tane
aKBaKy/nbTypa benapycu HefloCTaTOYHO Pa3BMTa, YTOObI NPOU3BOAUTL He-
06x0aMMblii 06beM A1 3KCMOpPTa, NPUbbIIL OT KOTOPOro MOKpbiBana 6Gbl
pacxofibl Ha BblpallMBaHWe, TPAHCMOPTUPOBKY U Pas/inyHble TaMOXEHHbIE
M HaloroBble NOWMHbLI. CUTYyalUMs Ha eBPOMeriCKOM pblHKe TakoBa, YTO
BONTW B HEro, 0COGEHHO CTpaHam BoCTouHOW EBpPOMbI MCKAOUMTENBHO
TAXENO.

B cBA3M C 3TUM HEOOXOAMMO W3bICKMBATb NYTW PasBUTUS WHAYCTPU-
a/lbHOro pbl60BOACTBA B YCN0BMAX Pecnybnnku benapych, KOTopble NM03B0-
ANAN Bbl 3HAYUTE/BHO YBEMYWTL MPOM3BOACTBO LIEHHO TOBapHOWA phibbl 1
pbI6ONPOAYKTOB, CNOCO6HLIX KOHKYPMPOBATb Ha €BPOMENCKUX PbIHKAX.

B HacToslllee Bpemsl LieHa Ha TOBapHOr0 OCEeTpa SBSETCA BbICOKOWA.
Oc06eHHO BbICOKast LieHa Ha MKpY oceTpoBbIX — 0T 1000 y. e. 3a 1 Kr.

Vkpa BbICOKO LIEHMTCSA MO MPUYMHE CBOUX LeNebHbIX CBONCTB: B Held
COZlEPXATCA NUMUAbI, BUTaMMHbI U afbOYMUHBI, KOTOpblE, KakK rnokasanm
1CcCnefoBaHNsA, MOTYT BblIEYUTb OT aHEMUM, NPEOTBPATUTD U BbINEUNTb
MHOrue 3a60MeBaHns, NPOSINTL XM3Hb NII0AENA. B CBA3W C 3TUM HEKOTOpble
CTpaHbl pa3pabaTbiBalOT MPOM3BOACTBO 3aMeHWTeNeld OCETPOBOW MKPbI.
Tak, Hanpumep, amepukaHckas hupma «Diamonds-Sharks Caviar» B nowc-
Kax 3aMeHUTens OCeTPOBOW MKPbI OCYLLECTBASMA NPOU3BOACTBO 3TOrO fe-
NMKaTeca u3 akyn: gns Toro 4tobbl NonyymTb 1 Kr NogoOHOW UKPbI, HYXXHO
y6uTb 0K0/10 100 >XKMBbIX CAMOK aKyn, YAanuTb U3 UX OpraHu3ma aiLekneT-
KW, No pa3paboTaHHOW TEXHONOIUW NEPEKPACUTL UX B YEPHbIA LBET W Npu-
[atb hopmy UKpUHKK [193].

OpfHako, Mo CyLIeCTBYHOLWMM OLeHKaM, 3a nepuog ¢ 1980 no 1992 rr.
cofiepXaHve meaun B p. Bonre (0TKyAa K Ham NocTynaeT 0CHOBHOWN 06bem
OCETPOBOWA MKPbI) YBENMUMIOCh B 12 pas, LUMHKa — B 9,7 pas, CBUHLA U Kaj-
mus — B 4,9 pasa. B 1990 r. Bca 1Kpa, NoflydeHHas 0T OCETPOBbIX pbl6, 06U-
Talowmx B p. Bonre, 6bina geopMupoBaHa, M ObIBLUMIA «BNECK YepHOA
XeMUYKUHbI» norac [193]. AHanornyHas cuTyaums CkKajblBaeTca U C
0CeTpOBbIM MACOM. [NpoBefeHHble HAMX UCCNEA0BaHMSA YCTaHOBWUM, UYTO B
MSICe OCETPOBbIX Pbl6, BbIPALLEHHbIX B €CTECTBEHHbIX YCMOBUAX (MOCTaB-
WUK Poccuiickas  ®defepauunsi), O0OHapPY>XEHO COAepPXaHWe PpTyTu
0,437 mr/kr (npn Hopme 0,3 Mr/kr), T. e. Ha 45,6 % 6onblue. B msice ocet-
POBbIX Pbl6, BbipalleHHbIX B ycnoBusX Y3B benapycu, pTyTb OTCYTCTBOBA-
na nn6o He npesbiwana 0,005 mr/kr [10].
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Bce 370 ecTb pesynbTaT U3MEHEHWA KMMaTa, KACIOTHBIX SOXAEN, Yep-
HOGBIILCKOV KaTacTpoMbl, 3arpsi3HEHUS PeK, 03ep, MOpeli U OKeaHOoB, Npec-
HOBOAHbIX BOAOEMOB, UCTOLLEHMSI O30HOBOFO Cfosi, rmMbenu necos, Npo-
MbILL/IEHHbIX aBapuiA 1 BbIGPOCOB. B pesynbTaTe AefCTBYHOLEA KOHBEHLMM
CITES «O coxpaHeHWUW MpuMpoaHOro pasHoobpasus», mopatopus OOH Ha
NIOB OCETPOBbLIX B ObIBLUMX COBETCKMX pecny6nunkax [6], a Takxe Konoc-
Ca/lbHOro 6pakoHbepcTBa CUTyaUmMs BOKPYT MPOAYKUMM OCETPOBbIX Pbl6
CKOPO AOCTUMHET «TOYKN KUMEHWS», UTOTOM Yero 6ygeT 6ecKoHeuHoe no-
BblLLEHME YPOBHS LieH Ha OCETPOBOE MSACO, M 0COBEHHO Ha OCETPOBYIO UK-
py.

BbIXO40OM M3 CNOXKMBLUEWCA CUTYaLuW, Ha Hall B3rNsg, SBseTcs Bbipa-
LMBaHMe OCETPOBbIX Pbl6 B YCTAHOBKAaX 3aMKHYTOIO BOLOCHAOXEHWS
(¥Y3B). ¥3B — 3T0 HOBOE M MO/I0f0€e HanpaB/ieHWe B MHAYCTPUAIbHOM pbl-
6osoacTee Benapycu. MpumMeHeHMe TakMX CUCTEM MO3BOSET YMEHbLUNUTb
WKW MONHOCTbLIO MPEKPaTUTL COPOC 3arpsA3HEHHbIX CTOYHBLIX BOA M Ynpo-
CTUTb YTWAU3ALMIO NPOAYKTOB XW3HeAeATebHOCTH pblb. [osBnseTcs BO3-
MOXHOCTb 6€30TXOJHOr0 TeXHoMornyeckoro npouecca. Mpu atom Y3B
061afatoT BO3MOXHOCTbIO C034aHWsi OMTUMa/bHbIX YCOBUWIA BblpallmBa-
HWS, B KOTOPbIX 06ECNeYMBaeTCA MaKCUMasTbHbI/ POCT U TEMIM HaKOMEHNS
NPoAYKLMM NPaKTUYecKn NobbIX BUAOB pblb (Tak, bectep F, cnocobeH 3a
1 rop gocTuratb Macchbl 2 Kr, a CMbupckuii ocetp — 1,2 Kkr [216]); cokpaliie-
HWS CPOKOB CO3PEBaHWUSA NPOM3BOAMTENEN M NOMYUYEHNUS MULLEBON MKPbI W
pbI60NOCAfOYHOrO MaTepuana B paHHWe CPoKW; obecrievyeHnss MOAHOrO
KOHTPONA W ynpaBneHust NPOV3BOACTBEHHbLIM MPOLECCOM He3aBUCUMO OT
BHELLHWX YC/IOBUA NPW COXPaHEHUW UXTMOMATaIOrM4eckoin 1 aKosorunye-
CKOW 4YMCTOTbI MPOW3BOACTBEHHOIO MPOM3BOACTBA 32 CYET BblIpalLMBaHMA
pbi6bl B O4HOM 1 TOM e 06beMe BOfbl C NPUMEHEHVEM CUCTEMbI MOJHOM
OYMCTKM 1 pereHepauum KauecTsa Bogbl 0 UCXOAHOIO YPOBHS.

Kpome TOro, npoBefieHHble UccneoBaHus [84] nokasaiv NOBbILIEHHOE
cofepXKaHue uvpa Yy OCETPOBbIX, BblpalleHHbIX B ¥Y3B, 4To ABNsAeTCs pe-
3yNbTaTOM 61aronpUATHBLIX YCNOBWIA /1 NPOTEKaHUs NMMNOreHes3a B yCo-
BMSIX MOBLILLIEHHON TemMnepaTypbl U NOATBEPXKAAETCA 3HAYUTENbHLIM Mpe-
o6nagaHvnem (pakuuii TpUraMuepuHoB (63 %) No CPaBHEHUIO C KOHTPO/IEM
(48,8 %), NouTK BABOE MEHbLLUMM COoAepXaHnem (ochoMnngoB 1 3Haum-
TeNbHbIM NpeobnafaHMeM B KOMMYECTBEHHOM OTHOLUEHWM CBOBOAHbIX
XXUPHbIX KUCMOT. OCeTpoBble Pbibbl, BbipalleHHble B Y3B, — 3T0 aKonoru-
YECKMN YMCTbIV MPOAYKT C OTMYHLIMU BKYCOBbIMU KayecTBaMu, obnajato-
WMiA NPeMMyLLECTBOM Mepej 0CETPOBLIMU pbi6amu, BbipalleHHbIMU B 60-
nee TPaguLMOHHBLIX ycnoBuax [10]. MoXxHO NpeanofioXuTb, YTO 3KOMOr-
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YecKas uMCTOTa YCNOBUI BbipalmMBaHWA NOMOXKMUTENBHO CKaXKETCA Ha nu-
LLEBbIX Ka4ecTBax OCETPOBOM MKPbI, TaK KaK YHWKa/IbHON COPT YEPHO MK-
pbl — MpaHCKas MKpa — LEHUTCA MOTOMY, YTO WCK/HOUMTENbHDBIA BKYC €l
NpWAAIOT YCN0BUS 0OMTaHUSA OCETPOBLIX Pbl6 BAOMb MPAHCKOI0 MOGEPEeXbs
Kacnuiickoro mops [193].

B HacTosillee BpeMsi B Benapycu BbipalliMBaHWEM OCETPOBbIX pbi6 B
Y3B 3aHMMaeTcsi HebO/bLLIOE KOMYECTBO YaCTHbIX X03AACTB. ATO 6eno-
PYCCKO-NaTBUIACKOE MpeanpusTne «AKBaTopusi» COBMECTHO C (hepMEPCKUM
X035McTBOM «Bacunek» ([3epXuMHCKMiA p-H), a Takke OO0 «TM»
(MuHck). K coxaneHuto, M3-3a HeGOMbLIOr0 4YmMcna XO35MCTB NOAO6GHOrO0
TYNa 1 13-3a He3HauYMTENbHOro 06bema NPOM3BOACTBA AaHHas LennKaTec-
Has NPOAYKUMS He pacnpocTpaHeHa Ha Bceli TeppuTtopun Benapycu u no-
MpeXHeMy 06/1aflaeT BbICOKOM LiEHOM. M03TOMy MacCOBOE CTPOWTENLCTBO
X03AACTB MOAOOHOr0 Tuna SABMSETCA MEPCNEKTUBHLIM HarpaBfeHWeM AN
HaLLe cTpaHbl.

BmecTe ¢ Tem y Y3B ecTb 1 gpyras, 60see 3Ha4Mmast NoMoXKUTEIbHasA
CTOpOHa. 3TO BO3MOXKHOCTb BOCCTAHOB/NEHWS €CTECTBEHHOW MNOMYAALMK
Y)Ke yTpaueHHOro Buaa pblb, a uMeHHo cTepnsam (A. ruthenus) [18].

TpaHcopmaums cpegbl 06MTaHUA U HepauuoHanbHas 3Kchayartauus
MPVBENN K COKPALLEHMIO psifa YA3BMMbIX BULOB pbl6, B TOM 4uC/e U CTep-
nagun. MpuHATUE psga 0XpaHHbIX MeponpusTuii (06beKT KpacHoi KHurm I,
11 v 1l n3gaHnii) He yNyyLLIWIO CUTYaLMIO C COCTOSIHWMEM MOMYNsUUKA, Mo-
CKO/IbKY He Obl0 MOAKPENIEHO MPaKTUYECKUMMU MEPONpPUATUAMU MO yBe-
NIMYEHVIO KpaliHe HU3KOM YMCNEHHOCTW. B HacTosLee BPpeMsi YNCNEHHOCTb
BMAa TakoBa, YTO MOXHO roBOpUTbL 0 ero notepe [52]. ToMbKO OXpaHHbIe
MEpONPUATUS YXKe He CNOCO6HbI NOBAWSATL Ha CUTYaLMIO, a CNefoBaTeNbHO,
Heob6XoaUMO NepexoanTb K UCKYCCTBEHHOMY pasBefeHWIo CTepnsan n ee
BCENEHMIO B Te PbIGO/IOBHbIE YroAbs, KOTOPbIE MOMYT OTBEYaTb XXM3HEHHbIM
notpebHocTaM Buaa. OfHAKO M3-3a HU3KUX CPeAHerofoBbIX Temrepartyp
CPOK MOMYYeHUs peanibHbIX pe3ynbTaToB OT TakKMX MeponpuATUA MOXeT
pacTHYTbCA Ha HECKONbKO [ecATUNETWA. EAMHCTBEHHO 3((eKTVBHbLIM
CNocoboM peLleHns 3Tol NPOBeMbl SIBASETCS BblpalMBaHe NMpPOU3BOAU-
Teneli 1 3aBOACKOE MoApalyyMBaHue pbibonocagovyHoro mMatepuana B ycno-
BUAX Y3B, YTO NO3BOMMT COKPaTUTb CPOK CO3PEBaHMS NMPOW3BOAMTENEN W
Mony4yaTb Ka4eCTBEHHYHO 3aBOACKYH MO/IOfpb.

B cBfA3M C 3TUM B HacTosllLee BpeMsi Ha BCeli TeppUTOPUK MOCTCOBET-
CKOr0 MpOCTPaHCTBa 415 MOBbILEHUS 3(PeKTUBHOCTH 3aBOACKOIO pasBe-
[eHNA 0CETPOBbLIX Ha PbI6OBOAHLIX MPEANPUATUAX B CYLLECTBYHOLLYHO 61O-
TEXHUKY BHOCAT KOpPeHHble U3MeHeHus. MpoBoasdTcsa nccnesoBaHus no co-
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KpaLleHUIO KONMYECTBA U paLMoHaNbHOMY MCMO/b30BaHUIO MPOW3BOAUTE-
Neld, CHWKEHWNIO NMOTepb Ha BCeX 3Tamnax 6uoTexHWYecKoro mpouecca, no-
BbILLEHUIO YXM3HECTOMKOCTM BbIMYCKAEMOro MOCaf04HOro Matepuana, pas-
MELLEHMIO MOJIOAUN B ONTUMa/IbHBIX A1 Haryna MecTax, COKpalleHno Ko-
NNYecTBa U pauyoHa/IbHOMY MCNOMb30BaHWIO MPOM3BOAUTENEA 3a cueT
MPWKN3HEHHOTO MOJTYYEHNS! UKPbI, (HOPMUPOBAHUIO MaTOYHbIX CTajd B MUC-
KYCCTBEHHbIX YCNOBUAX, pa3paboTke cNOCOO0B BOBNEUEHMS B PbIGOBOAHLII
npouecc pbi6 C HU3KUM MCXOAHbIM KavecTBOM [76]. Bce 3To cBuaeTenb-
CTBYET O TOM, YTO BblpallMBaHNe OCETPOBbIX Pblb ABNSETCA TPYAOEMKUM
npoueccoM. OCOGEHHO 3TO CBA3aHO C MPo6aeMoli (hM3MOI0rMYeckKoro co-
CTOSIHUA W XXM3HECTOMKOCTU MOIOAM OCETPOBLIX MPY 3aBOACKOM MOApPaLLM-
BaHUU nx B ¥Y3B.

MockonbKy ¥Y3B aBnseTca eAMHCTBEHHO 3(D(heKTUBHBLIM CNOCOBOM BOC-
CTaHOB/IEHUA NPUPOAHOI MONYAAUUM CTepnsau, akTyalbHoW npobiemoit
OCETPOBO/ACTBA KaK B benapycu, Tak U BO BCEM MUpe ABNAETCA MOMyYeHune
YKM3HECTOMKOI MOMOAW ¥ aganTauus ee K eCTECTBEHHbIM W UCKYCCTBEHHbIM
yCnoBusM cogep>kaHus. OfHaKO BbICOKME MAOTHOCTU MOCaAKM W UCKYC-
CTBEHHOE KOPMJIEHME HeW30EXHO BefyT K CYLeCTBEHHOMY W3MEHEHWIO
YCMOBWiA BblpaLLMBaHUsA, YBEIMHEHNIO CTPECCOBLIX HArpy30K Ha OpraHvsm
pbl6 1, Kak CNefCcTBUE, K YXYALEHUIO MX (PU3MONIOrMYECKOTrO COCTOSHMS
[186]. OgHMM M3 TakMX MOKasaTesieil, XapakTepuayrLmX (r3nonormye-
CKOe COCTOSHUE, ABNAKOTCS MOKa3aTe/In KPOBW, & UMEHHO FEMOTI00MH.

KpoBb — 0gHa 13 caMbIX AMHAMUYHBIX CUCTEM OpraHM3Ma, KoTopas cro-
COBCTBYET OCYLLECTB/IEHNO MUTAHWSA, AbIXaHUS BCEX OPraHoB, CHabXaeT nX
ropMoHamMu, pepMeHTaMu, BUTaMUHAMM U APYTMMU TyMOPasibHbIMU BeLLe-
CTBamu, 6e3 KOTOpbIX HEBO3MOXHO HOpMasibHOe (DYHKLMOHUPOBaHUE opra-
HM3ma. 'eMorfobuH KpoBwW ABMSETCS FNaBHLIM 3BEHOM B 06ecneyeHmn op-
raHusMa KucnopofoM. Bbicokoe cofepxaHue remornobrHa crnocobHo
06ecneynTb 6osee BbICOKYH MHTEHCUBHOCTL 0OMEHA, C OJHOM CTOPOHBI, U
6onee LWIMPOKME afanTalMOHHbIE BO3MOXHOCTY [ANs BblK/MeBa B Hebnaro-
MPUSTHBIX YCMOBUAX — C Apyroil. OfHaKo NpOBefAeHHble MCCMef0BaHNS
[186] nokasanu, 4TO MOMOAbL OCETPOBLIX PblO, BbipalleHHas B YCOBUAX
Y3B, xapakTepu3yeTcsi HU3KUM COfepXKaHWeM remornobuHa. 310, BO3-
MOXHO, OOBACHSIETCSA 3amasfblBaHWEM KPOBETBOPHOW CUCTEMbI Ha (hoHe
WHTEHCMBHOIO COMATUYeCKOro pocTa. ATO COCTOSHUE Ha3blBaKOT NOXHOWA,
NN U3NOIOrNYECKOW, aHeEMME. [N HEro XapakTepHO HefoCTaTO4YHOe
HacblILLEeHNe 3pUTPOLUTOB FreMOrnobuMHOM. BeposiTHO, YTO BbICOKOE COAep-
»XaHue Kucnopoga B Bode Y3B (3a cueT okcureHauym) no3sonsiet obecne-
umBaTb MeTabo/nyeckme MPOLECChbl, aKTUBHO MpOTeKatoLiMe B OpraHu3me
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pbl6 [186]. Mo3TOMY HM3KME MoKasaTenn remornobrHa He SBAAKOTCS MPO-
671emMoil B cryyae [aSibHEMLLIEro TOBapHOrO BbIpalvBaHWsi OCETPOBbLIX B
Y3B, HO 3ana3fblBaHvie B pa3BUTW KPOBETBOPHON CUCTEMbI CHU3MT Kaye-
CTBO MOSI0AW, NPefHa3HaYeHHON Ans 3apbloNeHNst B eCTECTBEHHbIE BOJOE-
Mbl. Mo3Tomy paspaboTka MeTOAMK, CTUMYIUPYHOLWMUX Pa3BUTME KpoBe-
TBOPHOM CMCTEMbI, YNy4lleHVWe OCHOBHbLIX MOKasaTefieil KpoBU, a Takxke
JPYrvx nokasaTeneii, XapaKTepu3yoLmMX >XXM3HECTOMKOCTb MOMOAW OCeT-
POBbIX Pbl6, ABNAETCA aKTyaSIbHbIM.

OfHVMM 13 TakMX MeTOA0B MOXeT ObiTb WCMOMb30BaHME fa3epHoO-
ONTUYECKMX TexHonoruii. Kak n3sectHo, (hoToakLenTopoMm, n3brpaTesibHO
MOTrMIOLLAIOLLMM JTA3EPHOE U3/TyYeHWe B KPOBW, SBMISETCS FEMOrI00UH.
DHeprus KBaHTa /1a3epHOro M3NyyeHns, NOTrIOLLEHHOT0 KPOBbHO, JOCTATOY-
Ha 415 aKTMBaLuMy npouecca (oToamccoLmaLm KOMNIeKCoB reMoriobrHa
¢ nuraHgamu (HbX). Y>ke mpu UCMOMb3yemMbIX B MeAMLMHCKON MPaKTUKe
[l03ax fa3epHOro u3nyyeHus gotoguccolmaumsa HbX MoXxeT ObiTb NepBuMY-
HOW CcTagueil MHOrOCTYMEHYaTOro MpoLecca /asepHoil (hoToaKTMBaLMm
[57]. Kpome Toro, nasepHoe mn3nyyeHune apheKTUBHO NOrIOLLAeTCs Npous-
BOAHbLIMU reMornobuHa, B 4acTHOCTK, okcuremornobuHom (HbO,) u kap-
6okcuremornobuHom (HbCO), B KpoBeHOCHbIX cocyfax [5]. Onpegenen-
HYI0 pO/b B MEXaHW3Me Le/iCTBMA Na3epHOro U3NyYeHWs Ha OpraHvsm ur-
paeT u TennoobpasoBaHue [77]. Bo BpeMsi BO3GYXAEHUS Nla3epHbIM U3Ny-
YEHMEM 3/IEKTPOHHbLIX COCTOSIHWIA 60MblUasi YacTb 3SHEPruM HensbexHO
MpeBpaLLaeTcs B TEM0, YTO BbI3bIBAET JIOK&/IbHOE U MpexosLiee yBenunye-
HVe TemnepaTypbl abCcopOMpYIOLMX XPOMOGOPOB. JIOKa/bHbIA Harpes U
rpafiMeHT TeMnepaTypbl MPSMO UM KOCBEHHO MOTYT B/IUATL Ha aKTUBHOCTb
(hepPMEHTOB M CKOPOCTb KaTaM3MPYEMbIX VMU peakuunii, Angdy3noHHble
MPOLIECCHI, MECTHbIE TEPMOPETYALMOHbIE MPOLECCHI, MUKPOLMPKYALMIO 1
KpoBooGpalleHue. B CBS3N C 3TUM MUHUMa/IbHbIE U3MEHEHMS B CTPYKTYpe
M PU3NKO-XMMUYECKNX CBOIACTBAX COMPOBOXAAOTCA CYLIECTBEHHbLIMM
AN19 XKN3HEAesATENbHOCTU OpraHM3Ma cApuramu, 4To CrocobCcTByeT pasBu-
TUIO NMPUKN3HEHHBIX CUCTEM OpraHunama [185].

Taknm 06pa3om, pasBuTME MHALYCTPUASIbHOTO Pbl60BOACTBA HEpaspbIB-
HO CBSI3aHO C MCMONb30BaHNEM Y 3B, uTo GyaeT cnocobCcTBOBaTL PasBUTUIO
MPOM3BOACTBA AENMKATECHON MPOAYKLMM, a TakKe BOCCTAHOB/IEHWIO ecTe-
CTBEHHOI nonynsumu crepnagn. Mpu aTom, No npegsapuTesbHbIM OLEH-
KaM, U3y4yeHne BNSHUSA Na3epPHOr0 U3NyYeHWs Ha MOKa3aTen XXN3HECTON-
KOCTM OCETPOBbLIX Pbl6 MpY NOApaLMBaHNM UX B YCTaHOBKAxX 3aMKHYTOrO
BOJOCHabXeHust ByfeT CnocobCTBOBaTb COBEPLUEHCTBOBAHMUIO TEXHOMOMMM
paboThbl C MOCaf04HbIM MaTepUanoM Ha PbI6OBOAHBIX 3aBOAaX.
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"oCyaapCTBEHHOM MNPOrpamMmMon pPasBUTUS PbIOOX03AACTBEHHON fes-
TenbHOCTM Ha 2011-2015 rr., yTBepXgeHHoi [MocTtaHoBneHnem CoBeTa
MuHucTpos Pecnybnvku Benapych 0T 7 okTa6ps 2010 r. Ne 1453 (panee —
ocyfapcTBeHHass mporpamma), NpegycMOTPEHO BblgeNieHne (HMHAHCOBbIX
cpeacTs B pasmepe 1496,3 mapga. py6., B TOM Yuc/e CPpeacTB pecrny6mkaH-
ckoro 6omketa 270,8 mnapg. pyo., U3 HUX BbldeneHo Bcero 729,4 mnpa.
py6. (48,7 %), B TOM uncne pecnybnmnkaHckoro 6rompketa 184,1 mapg. pyo.
(68 %). MpeaycMoTpeHHble MoCcyaapCTBEHHOW NPOrpaMMOii TbroTHbIE Kpe-
OWTbI He BblAeNAnnch 6aHKaMmn B NOSIHOM 0ObEME B CBA3M C HEMMaTeXecno-
COBGHOCTbLH 6O/bLUMHCTBA PbIOOBOAHLIX OpraHuU3aLUuii 1 HegocTaTKoM pe-
CYPCOB B 6aHKaXx.

OfHMM M3 OCHOBHbIX HanpasfieHniA MoCyaapCTBEHHOM Nporpammbl SB-
NSeTCA pasBuUTVe MHAYCTPUANbHOrO Pbi6OBOACTBA MO BbIPALLMBAHUIO LIEH-
HbIX BUZOB Pbl6 (T0COCEBbIE, OCETPOBLIE, COMOBbIE).

ocyaapcTBeHHOV NporpamMMoii npefycMaTpuBanoch codgaHue 16 wH-
JyCTpManbHbIX KOMMEKCOB MO NPOM3BOACTBY TOBApPHOM MPOAYKUMK W
[BYX CMeLMaIn3npoBaHHbIX pbI6OMMTOMHMKOB NO MPOM3BOACTBY pbl6oMo-
Cafl04HOr0 MaTepuaia LieHHbIX BUAOB pbl6.

3a nepwog aeincteus MocyaapcTBEHHOV MporpaMmbl B pecny6/ke Bee-
[EHO B 3KCM/lyaTaumio YeTblpe UHAYCTPUa/IbHBIX KOMIIEKCa Mo Bblpally-
BaHMIO /TOCOCEBbIX 1 OCETPOBbLIX BUAOB Pblb 06LLE MOWHOCTLIO 770 T TO-
BapHOI NPOAYKLMMN B FO4: MHAYCTPUaIbHbIE KOMMEKCH! MO MPOU3BOACTBY
NOCOCEBLIX BMAOB Pbl6 B Bbix0BCKOM, KOCTHOKOBUYCKOM U BenbiHUYCKOM
paiioHax MoruneBckoil 06iacT 1 nepBas o4yepedb CafKOBOW JIMHUKM MO
BbIpaLLMBaHNIO OCETPOBbLIX BWAOB Pbi6 B Bepe3oBCKOM paiioHe bpecTckoit
06nactn (OAO «OnbITHbINA pbloxo3 «Cenely). Kpome Toro, BBOA B CTpOli B
ceHTbpe 2012 r. pblI6ONUMTOMHMKA NO BbIpalMBaHNIO PblGOMOCaA04YHOIO
maTepuana 10coceBbIX BUAOB pbl6 Ha 6a3e YO BIFCXA r. Fopku no3sonun
MONHOCTbIO 06ecneynTb COOCTBEHHLIM PbIBONOCAA0YHBIM  MaTepUaoM
NOCOCEBLIX BUAOB Pbl6 MHAYCTPUabHbIE PbIGOBOAHLIE KOMMIEKCHI pec-
ny6IuKM 1 UCKAKYMTL MMMOPT. Bcero Ha cosgaHve pbl6OBOAHLIX VMHAY-
CTpWasIbHbIX KOMM/IEKCOB 3aTpadeHo 0kosio 300 mnpa. pybneii.

MnaHypyeTCcs BBECTW B CTPOI MEPBYHO OYepedb WHAYCTPUATbHOMO pbl-
60BOHOIO KOMM/IEKCA NO BblpalivBaHuto openn B CTONOLOBCKOM paiioHe
MuHckoii o6nacT (OAO «Anbbax») MOLLHOCTLH 268 T.

B cBsi3n C OTCYTCTBUEM UCTOYHMKOB (PMHAHCUPOBaHWSA He HayaTa pea-
N3aLmMs NPOEKTOB MO CO34aHUI0 UHAYCTPUASIbHBIX PbIOOBOAHBLIX KOMM/IEK-
COB B Pbl60BOAHbIX opraHu3aumsx OAO «Pbi6xo3 «Bonma» (MUHCKas 06-
nactb), OAO  «Pbl6xo3 «Csucnoub»  (Morunesckass  06/1acTb),
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OAO «Pblbx03 «HoBUHKM» (Butebekas 06nacTb), TOBapHO-MAaTOYHOrO
(hopeneBoro komnnekca Ha peke [Henpel B opeukom paiioHe Morunes-
CcKoi1 obnacTu.

BBuay cokpalleHus MHaHCOBbLIX CPeACcTB Ha MeponpusaTus ocygap-
CTBEHHOM nNporpaMmbl MO MPEOAONEHUI0 MOCNEACTBUIA KaTacTpodbl Ha
UepHob6binbckoit ASC NpuoCTaHOBNEHA peanunsalys NPOeKToB MO COo3Aa-
HUIO MHAYCTPUa/IbHBIX PbIBOBOAHBLIX KOMMIEKCOB B CaBropofckomM,
KpacHononbCKom 1 YeprKoBCKOM palioHax MornneBckoi 06iacTtu.

B HacTosLLee BpemMs N0 NPUYMHE OIMOOK AOMYLLEHHbIX U3PanIbCKUMM
crneymanucTamy npy paspaboTke TEXHOMOTMW BblpaLLMBaHWUS K/lapueBoro
coma gnis MOOO «Pbi6oBOAHOE XO35IACTBO «fCe/baa», BBEAEHHAs B CTPOW
B 2012 r. nepBast oyepeab 6a30BOro PbI6OBOAHOr0 KOMMJIEKCA 3aKOHCEPBU-
poBaHa 1 He paboTaeT. Mo 3TO e NpMUYNHe NpeKpaLleHbl NOArOTOBUTE b-
Hble paboTbl MO MPOEKTUPOBAHUIO WHAYCTPUAbHLIX PbIGOBOAHBIX KOM-
M/EKCOB MO BbIPALLMBAHMIO OCETPOBLIX BUAOB pbl6 B OAO «Pbibx03 «[1o-
necbe» [MHCKOroO paiioHa bpecTckoil 06nacTM M K1apueBOro coma B
r. Ceetnoropcke [omenbckoil obnactu. B pesynbTate 06pasoBaBLUeiics
3apomkeHHocTn nepes OAO «benarponpomMbaHk» MpPUOCTaHOB/EHA U Me-
peHeceHa Ha 2016 r. peanusaums NpPoeKTa no BbipallMBaHNUIO COMOBbLIX BU-
00oB pbl6 B OAO «Pbi6X03 «[HENMpoobyrckuii» [porMymHCKOro panoHa
BpecTckoii obnacTu.

O6bem NPoOU3BOACTBA TOBapPHOW pbibbl B pecny6nuke B 2015 r. niaHm-
poBasiocb foBectM Ao 25,2 Tbic. T, B TOM uucne MwuHcenbxosnposy
19,7 TbiC. T. LleHHbIX BgoB pbi6 — 3,8 Thic. T (15 % oT 06wero nponssog-
CTBa Pbibbl), B TOM yuncine MuHcenbxo3npogy 1,28 TbiC. T 3a CYET PEKOH-
CTPYKLMU B PbIGOBOAHBLIX OpraHn3aumsx CyLLeCTBYHOLMX MPOU3BOACTBEH-
HbIX Nowasei (CafkoBble IMHUK, BETOHHbIE GacceliHbl), CTPOUTENbCTBA
CMNeLuanmn3npoBaHHbIX PbIGONUTOMHUKOB A5 MOJTyYeHUs COBCTBEHHOMO
MocajoyHOro Marepuana LeHHbIX BU0B Pbl6 U CTPOUTE/IbCTBA UHAYCTPU-
a/IbHbIX PbI6G0BOAHBIX KOMMIEKCOB MO BbIPALLMBAHUIO /I0COCEBBIX, OCETPO-
BbIX ¥ COMOBBIX BWOB pbib.

Cnpasouno. B 2014 r. npoussefeHo (peannsosaHo) 10,51 Teic. T ToBap-
HOWA pblbbl (46,6 % K 3agaHuto Ha 2014 r. n 81,4 % K yposHio 2013 r.), B
TOM Ymc/e NPyAoBoi — 9,46 TbiC. T, 03epPHO-PEYHON — 762,2 T, LIEHHbIX BU-
[0B pbl6 — 293,3 T (2,7 % 0T 06Lero 06bLema NPOM3BOACTBA TOBApPHOI Pbi-
6b1). OCHOBHBLIMW MPUYNHAMY CHUXKEHWS 06BbEMOB BbIpaLLMBaHWS ABNSETCA
Hefl0CTaTOK (PUHAHCOBBLIX CPEACTB AN 3aKYMNKW KOMOMKOPMOB B TeyeHue
BCEro BereTaLuMoHHOro nepuofa W HEeBO3MOXXHOCTb MOAAEPXaHWUs OnTu-
Ma/lbHOr0 YPOBHA BOfbl B PbI6OBOAHLIX Mpyfax. 3a fHBapb — CeHTA6pPb
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2015 r. nponsBeAeHo 5,7 TbiC. T TOBapHOI pblibbl (22,6 % K 3a4aHuI0 Ha
2015 r.), B TOM uncne npygoBoii — 4,8 TbIC. T, 03epHO-PEYHO — 618 T, LeH-
HbIX BMAOB pbl6 — 263 T (5,3 % OT 06Lero Npoun3BoACTBa). ExXerogHblii
MMNOPT LieHHbIX BUAOB pblb cocTasnset oT 5 Thic. T B 2011 r. go 30 TbiC. T
B 2014 r. 3a Bocemb mecsaueB 2015 r. — 21,7 ThIC. T. SKCNOPT — OT 1 ThIC. T
[0 11 TbIC. T COOTBETCTBEHHO. 3a BOCeEMb MecsLeB 2015 1. — 6 ThIC. T.

B 2015 r. (hmHaHCOBOE MONOXEHUE PbI6X030B C YYeTOM MpefocTaB/eH-
HOW MM rocyAapCTBEHHOM NOAJEPXKKN 3HAUNTEbHO YNYULLMAOCH K aHano-
rMYHOMY Nepuoay MpPOLLoro roga. M3 17 pbi6X030B YMCTbI YObITOK NO-
nyynnu 8 pblbxo30B, (3a 3TOT nepuog 2014 1. yobITOUHbIX 6b110 13 13 17).
Cymma uncToro ybbiTka B TeKyllem rofy no pbi6xo3am cocTaswia
10,1 mnpa. py6. (B 2014 r. oHa cocTaBnsina 53,9 mnpa. pyo.).

B HacTosee Bpems B pecnybnuke gelictByeT 10 pbI60BOAHLIX UHAY-
CTPU@TbHbIX KOMM/IEKCOB MO BbIPaLLMBaHWIO LEHHbIX BUAOB pbl6 06LLei
MOLLHOCTbIO 873 T pbl6HONM Npogykuun B rog. B 2015 r. nnaHupyeTcsa npo-
nssectn 500 1, nnn 57,3 %.

[JanbHelilee HanpaBieHWe pasBUTHS UHAYCTPUaIbHOTO pbi6OBOACTBA B
pecny6iuke MpeaycMOTPEHO B MeponpuaTuax [ocyaapCTBeHHOW npo-
rpaMmbl pa3BuTKS arpapHoro 6msHeca benapycu Ha 2016-2020 rr. MnaHu-
pyeTCcs 3aBepLUNTL CTPOMTENIbCTBO BTOPOI OYEPEAn MHAYCTPUAIBHOIO pbl-
60BOAHOr0 KOMMNJIEKCA NO BbipallMBaHuto openy B CTONOLI0BCKOM paiioHe
MuHckoin o6nactn (OAO «Anbba»), BTOPO o4vepesy CagKoBOR TMHUK MO
BbIpaLLyBaHNIO OCETPOBLIX BMAOB Pbl6 B Bepe3oBCKoM paiioHe BpecTckol
o6nact (OAO «OnbITHBIV PbIGX03 «CeneL»), PEKOHCTPYKLMIO GETOHHbIX
GacceiiHOB [N BblpawyBaHWs COMOBbIX BWAOB pbld6 B OAO «Pbi6xo3
«[AHenpobyrckunii» JpornymHCKOro painoHa bpecTckoil 06nactm u HavaTb
CTPOUTENBCTBO MHAYCTPUAbHOIO Pbl6OBOAHONO KOMIJEKCa MO Bblpallm-
BaHUto (popenn B OAO «Pbl6x03 «Bonmax. [ 3Toro B nporpammMe npesy-
CMOTpeHO 160 mnpA. pyb. KpeauTHbIX pecypcoB. Peanusaums faHHbIX Me-
ponpuATUIA NO3BONT JOBECTU 06BEM NPOM3BOACTBA LEHHbIX BULOB Pbib B
2020 r. po 1,5-1,7 Tbic. T. HO npu 3TOM HE06XOAMMO NOAYEPKHYTb, UTO
peanv3aums AaHHbIX MepOonpuATUIA BO3MOXHA MPW YCMOBUMU NbFOTHOIO
KpeaMTOBaHUS CTPOUTENbCTBA OOBLEKTOB WHAYCTPUASbHOrO pPbi60BOACTBA
(oo 3 % rofoBbIX) M BbINAATbl OCHOBHOMO A0/ra no BblAaHHLIM KpeauTam
yepes /iBa rofja nocse BeefeHMs 00beKTa B IKCMIyaTalmio.

Kpome TOro, npoekToM noanporpaMmbl «PasBuTue pbl6OX03ANCTBEH-
HOI peATenbHocTM» B 2016-2020 rr. NpeaycMOTPEHO (hMHAHCMPOBaHMe
MepOnPUATWIA 3a CHET PecnybaMKaHCKOro 6roaXeTa Ha:
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e TEXHWYECKOE MNepeocHalleHne pbI60BOAHLIX OpraHusaumii — npegy-
cmoTpeHo 30,4 Mnpga. pyb6., B ToM umcne B 2016 r. — 5,0 mapg. pyo6.;

o NpuobpeTeHNe KOMOBUKOPMOB — npefycmoTpeHo 397,0 mnpa. py6., B
TOM yucne B 2016 r. — 65,2 mnpg. pyo.;

e N3BECTKOBaHWe nNpyfoB — npegycmotpeHo 20,4  mapg.  pyoé6.,
B TOM yucne B 2016 r. — 3,3 mnpa. pyo6.;

® NpoBefieHNEe Nle4eOHO-NPONIAKTUYECKNX MEPONPUATUIA — npeay-
CMOTpeHO 6,5 mnpa. pyob., B Tom umncne B 2016 r. — 1,1 mapg. pyo.;

e BHEZPEHWE MOMUKYNbTYPbl  PacTUTENbHOAAHLIX BWMAOB pblb  —
2,7 mnpA. py6., B Tom uncne B 2016 r. — 0,4 mnpa. pyo.;

® CO3jaHNe Hay4HO-3KCMepemMeHTanbHOW 6a3bl PY T «AHCTUTYT pblOHO-
ro xossdiictea» W (JOPMMpPOBaHME PECNyOIMKAHCKOrO  CeNeKLUMOHHO-
reHeTUYecKoro ueHtpa — 133,2 mnipg. py6., B Tom uucne B 2016 r. —
22,5 mapg. py6. (MUNOTHbIE MHHOBALMOHHbIE OOBLEKTHI).

1.4. COBpeMeHHOC COCTOAIHUE, TEXHOJIOTYMM BbIPAIIUBAHUA
N MEPCICKTUBLI PAa3BUTHH aKBAKYJIbLTYPbI 0CETPOBBIX

OceTpoobpasHble (Acipenseriformes) — ogHa K3 cTapewmnx ¢opm
MPECHOBOAHbLIX U MPOXOAHbIX Pblb, >KUBYLIMX HA 3eM/e  OKOJ/O
200 mnH. neT. JlnTepaTypHble WCTOYHUKM CO06LIAOT 06 OGHapy>KeHuK
OCTaHKOB NpeAcTaBuUTeNei poaa Acipenser B AHInK (Bo3pacT 29 M/H. fieT)
n Fepmannm (15 maH. net) [292, 216, 305].

Mo coBpeMeHHbIM JaHHbIM, OTpag  Acipenseriformes oxBaTbiBaeT
27 Pas/IMyHbIX BUAOB, YMCNIEHHOCTb GOMBLUMHCTBA KOTOPbIX 3HAUYUTEIbHO
COKpaLLleHa, a HEKOTOpble HAaXOAATCS MOA Yrpo3oi BbIMUPaHWS WK YdKe
KnaccuuumpytoTes Kak BoiMepLume [386, 225, 351, 222, 350].

OceTpoBble pblibbl C AaBHWUX MOP COCTaBNANM HALMOHaIbHOE JOCTOSAHME
MHOIMX rocyfapcTB. OTU YHUKANbHbIE PENIMKTOBbIE BUAbl PbI6, Nepexus-
LUME MWIMOHBI NIET 3BOMHOLMU 1 NPUCNOCOBMBLUMECA K CaMbIM Pa3HO06-
pasHbIM 3KOMIOTUYECKMM YCNIOBUSAM, B HACTOSLLEe BPEMSA HAXOAATCA Ha rpa-
HW nonHoro ncyesHoseHus [30, 176, 1]. CHmXeHwe 3anacoB Acipenseridae
ABNSETCA MEXAYyHapoaHoi npo6nemoii. B CLUA, Hanpvmep, 3anacbl OceT-
POBbIX Pbl6 6bIIN 6E3)KANOCTHO UCTPEONEHBI HAUMHAA CO BTOPOV MOOBUHBI
XX cT. [323].

B npowuiom oceTpoBble 06UTaNM NMOBCEMECTHO B BogoeMax CeBepHOro
nonyLuapus, Ho K Hadasy XXI CT. 0cTaTKu Bbl/bIX MOLLYHEMLLUNX eCTECTBEH-
HbIX NOMNYNALMA 3TUX Pbl6 COXPaHWIUCL B OCHOBHOM TO/IbKO B Kacrnuii-
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CKOM 6acceiiHe, B KOTOPOM COCPeA0TOHYeHa OCHOBHAS YaCTb MMPOBLIX 3ana-
COB OCETPOBbLIX pblb [343, 28, 34, 35].

Cpeay NpUYMH pe3Koro nafieHnst YACNIEHHOCTU OCETPOBbLIX B MEPBYHO
oYepefb CreayeT Ha3BaTb YXY/LUEHWE 3KOMOTMYECKON 06CTaHOBKM, CHUKE-
HWe 3th(heKTUBHOCTY BOCMPOM3BOACTBA, & TaKXXe U3MEHeHWe reononuTuye-
CKOW cuTyauum. He nocnegHiol0 posib UrpaeT KPUMWHAbHBIA NpOMbICeN
oceTpoBbIX pbib [30, 25, 187]. Hanpumep, B paiioHe A30BCKOro 6acceiiHa B
pesy/bTaTe XULLHUYECKOro 6GpakoHbepcTBa KOMMYECTBO peain3yemMblX 3a
CYTKM 3K3EMMJISPOB Ha «HepHbIX» PbIHKAX MPEBbILIAET YMCNO NPOVN3BOAY-
Tenel, NOCTYNaloLMX Ha OCETPOBbLIE PbIOOPa3BOAsLLME 3aBOAbI B TeUeHMe
roga [141].

CTatnuctmka npoMbIC/IOBbLIX Y0BOB CBUAETENLCTBYET O HEYKNOHHOM
CHUKEHUW YUCNIEHHOCTM HepecTOBOro CTaja OCETPOBbLIX B p. Bonra, xots
MpW NPOrHO3MPOBaHWUM Mpeanonarancsa ero pocT 3a CYeT NOKONEeHNA, Nosy-
YeHHbIX Ha pblboBOAHbIX 3aBofax B 70-80-e rr. [54, 94]. VHTeHCMBHOe
3arps3HeHne HEpPecToBbIX peK U Kacnug TOKCUMYEeCKUMM OTXOJaMu Mpo-
MbILLAEHHOCTM W CeNbCKOro X03a/CTBa MPUBENO K KOMMIEKCHOMY BO3fei-
CTBUWIO BCEX 3TUX HeraTMBHbIX (haKTOPOB, YTO B UTOre HEraTMBHO OTPa3u-
NOCb Ha YMCNEHHOCTU U (PU3MONOTMUYECKOM COCTOSHUM Pblb, a TakXke Ha
3(hheKTMBHOCTM €CTECTBEHHOIO BOCMPOM3BOACTBA [66, 31].

Ha Tepputopun Benapycu B WCTOPUYECKOM acnekTe abopureHHbIMM
BMgaMn ABnstoTcs  pycckuin  oceTp  (A. gueldenstaedti) un cTepnsagpb
(A. ruthenus) [52]. EguHnyHbIMKM 3K3emnaspamu 3axogunmn 6enyra (Huso
huso), koTopas nogHMManacs no AHenpy fo Morunesa v Bbiwe, 6anTuii-
ckuid oceTp (A. sturio), KOTOpbIn 3axoaun B HemaH W HKM30Bbs 3anagHov
[OBuHbl [52]. YucneHHocTb nonynauum A. gueldenstaedti 6bina nogopsaHa
yXXe B KoHUe XIX B., a nocne ctpouTenbeTsa MaoTUH F3C aToT BUA Obin
BbIUEPKHYT M3 uxTMothayHbl Benapycu. MenkuiA TyBOAHbIA BuE —
A. ruthenus — paHee eMHUYHO BCTpeyancs B pekax bepesnHa v [Henp B
npegenax Morunesckoii 061acTi, a HblHe 00beKT «KpacHOW KHUIM» Kak
BUf, HaXoaAaLWMIACS Nog yrpo3oi BbiMupaHms [105]. CneayeT 0TMETUTb, UTO
rNaBHbIM (DAKTOPOM 3HAUMTENIBHOTO CHYDKEHUS YMCNIEHHOCTW OCETPOBLIX B
[Henpe K KoHuy XIX B., a B NPOTEKatOLMX 3anafHee eBPONenCcKnxX pekax
Ha 50—100 neT paHee SBNSETCA UMEHHO YCUNEHHbIV NpoMbicen [104, 106].

LIeHHOCTb M BKYCOBble KauecTBa OCETPOBbIX Pblb U3BECTHbI U3LaBHa, U,
yTo6bl He NWWaTb Cebs 3TOro NPOAYKTa MUTaHWS, CleAyeT Ha Hay4HOM
OCHOBe pa3BuMBaTbL TOBaPHOE OCETPOBOACTBO B benapycm [103].

OceTpoBble 40OCTAaTOYHO TPebOoBaTebHbI K YCMIOBUSM BOCMPOU3BOACTBA
[229, 285, 217]. OfHako ruaponorus psaga pek M3MeHeHa CTOMb 3HAYM-
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TeNbHO, UYTO €CTECTBEHHOE PasMHOXEHWE OCETPOBLIX B HWUX CTaHOBUTCA
HEBO3MOXHbIM. B 3TOM C/ly4ae OTBETCTBEHHOCTb 3a UX COXpPaHEHMWe MOJIHO-
CTbH NIOKUTCA Ha YenoBeka [141], a UMEHHO Ha aKBaKy/bTypy OCETPOBbLIX
pbl6. O6LIMPHBIE Hay4HbIE UCCNEf0BaHNS B 06/1aCT OCETPOBOACTBA, CTPO-
NTEeNbCTBO OCETPOBLIX 3aBOJO0B, HAaMpaB/eHHbIX MPEeX[e BCEro Ha BbIMyCK
NOAPOLLEHHON MOSIOAN B €CTECTBEHHbIE BOLOEMbI, AO/MKHbLI MOMOYb MU3Me-
HWUTb BCEMUPHYIO TEHZAEHLMIO COKpaLleHWUs, UCTPeBieHnsa 1 BbIMUPaHUS
3TUX [ApeBHeliwmnX pbl6 [382]. B nocneaHme rofpl CyLLECTBEHHOE 3HAYEHNE
nprobpeTaeT nNpobiema pasBMTMS TOBapPHOrO OCETPOBOACTBA. Bo-nepsbiX,
3TO NO3BOMUT YLOBNETBOPUTL B OMpesesieHHON Mepe CnpoC HaceneHus Ha
3Ty MPOLYKLUMIO W, BO-BTOPbIX, CHU3UTbL NPECC Ha NPUPOAHbIE 3amackl 3TUX
BMAOB pblb [179, 157]. Bce npeactaBuTenn cemeiictea Acipenseridae xa-
PaKTEPU3YIOTCA NPEXAEe BCEro BbICOKOKAYECTBEHHLIM MACOM W Je/nnKaTec-
HOIA YepHoIA nKpoii [342, 55, 237, 301, 412].

Hanbonee wMpoKoe pacnpocTpaHeHWe B aKBaKy/bType OCETPOBbIX B
ctpaHax CHI™ nonyunnu cnbmpckmii ocetp (A. baeri) neHckoit nonynsaumu,
rmépug PO x JTO (A. gueldenstaedti x A. baeri), rnbpug 6ectep (Huso
huso x A. ruthenus), a TaKxe WX Bo3BpaTHble rmépuasl (Hanpumep C.BC)
[28]. B CLUA B KauecTBe 00beKTa aKBaKy/bTypbl LLUMPOKO WCMOMb3YyeTCs
6enbiii oceTp (A. transmontanus) [210]. O nonbITKax pasMHOXeHWs1 cMoup-
ckoro ocetpa (A. baeri) n3BecTHO M3 paboT yueHbIX AnoHum (¢ 1964 r.),
®paHumn (¢ 1973 r.) n BeHrpum (c 1981 1.) [347, 348].

B 3anagHbix cTpaHax, B OT/IM4ME OT AaBHO M3BECTHbIX 06LEKTOB akBa-
Ky/nbTypbl, TaKuX, KaK /I0COCEBbIE U KaproBble, BblpalliMBaHUe W pas3Bege-
HWe OCETPOBbLIX B YC/IOBUAX aKBaKy/bTypbl Hanpas/eHO NpeXxzie BCero Ha
nony4yeHne NULLEBOIM YepHol MKpbI [295, 250]. OceTpoBas MKpa SBASETCS
foporum genuvkatecom [175], 4TO CTano MPUYMHON KaTacTpOogmMyecKoro
BbI/IOBA 3TUX LIEHHbLIX B1A0B pblb BO BTOPOI MonoBuHe XX cT. [225, 381].

Pa3rpoM OCHOBHbIX MPOMBbICNOBbLIX CTaf OCETPOBbIX B Havane 90-X IT.
XX CT. NMpuBen K pe3KoMy COKpaLLEeHWH0 MPOW3BOACTBA MULLEBON WKPbI.
KopeHHOro ynyyweHns cuTyauuy ¢ eCTECTBEHHBIMI 3amacamMy OCETPOBbIX
B G/VDKaiLLEen NepcnekTBe He 0XMNAAETCS, MO3TOMY POCT 06bEMOB MPOU3-
BOACTBA MUKOPHOM NPOAYKUMU BO3MOXEH /INLLb 33 CYET pblb, BblpallvBae-
MbIX B YCnoBusx akBakynbTypbl [120]. K cepeguHe 1980-X rr. cTano scHo,
YyTO [anbHeiillee pasBMTME 3aBOACKOIO OCETPOBOACTBA HEMbICIUMO 6e3
(hOPMMPOBaHMS B UCKYCCTBEHHbIX YCNOBMAX MaTOUHbIX CTag [140, 143].

B HacTosLee BpeMsi B MUpe NOSBAAIOTCA PbI6OBOAHbLIE NPEANPUATUSA NO
BOCMPOW3BOACTBY OCETPOBLIX Pbl6, MPON3BOACTBY OCETPOBOIO MACA U UKPbI
B MOJIHOCTBLIO MCKYCCTBEHHbIX YMNpaB/feMblX YCNOBUAX, Hanpumep B Y3B
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[288]. B gaHHbIX X03aiACTBaX MNOAYYEHNE NULLEBOWA U OBYIMPOBAHHON UKPbI
BO3MOXXHO KPYF/OrogMyHO Npu AOCTVKEHUM MaKCUMaslbHbIX NokasaTenel
pocTa, MPOAYKTMBHOCTM, a TaKKe [OCTWDKEHWW MOMOBOW 3penocTu B pe-
KOPAHbIe CPOKM MO OTHOLLEHWIO K eCTECTBEHHbIM YycioBuaM [235, 301].

KynbTvBuposaHue pblb B Y3B npeacTasnseT coboii mepexof UHAY-
CTPUa/IbHOTO PbIOOBOACTBA Ha KauyecTBEHHO HOBbIi ypoBeHb. Bnarogaps
COBPEMEHHOMY TEXHO/IOrMYeckoMy 060pYyJ0BaHMI0 JaXe Mpu BbICOKMX
NNOTHOCTAX nocagku (6onee 100 Kr/M%) cTano BO3MOXHbBIM YCTONUMBOE
noaaep>kaHve B BOAHOI cpeae 6/1aronpusTHONO AN BblpalyBaeMbIX 00b-
€KTOB KMUCNOPOAHOr0 1 TEMMEPATYPHOro pexxmmoB [349].

lMNnoHepamn B ToBapHOM oceTpoBoacTee Benapycu ¢ 2001 r. sasnstoTca
HerocyfapCTBeHHble MPeAnpUATAA C pPasIMYHON hopMOilt COBCTBEHHOCTHU,
MMetoLLme GacceiHoBble Lexa ¢ Y3B [103, 105]. Kpome Toro, no gaHHbIM
A. 1. Koznoga [80], B benapycu B 1abopaTopHbIX YCn0oBuUs B nepunog 1987—
1989 rr. OCyLleCTBNANOCL 3KCMEPUMEHTA/IbHOE BbIpaLLMBaHNE JIEHCKOrO
oceTpa.
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2. CACTEMHBIN MMOXO0/1 K TEXHOJIOT MU MPOU3BOJICTBA
HEHHBIX OBPBEKTOB AKBAKYJIBTYPHBI B PBIBOBOJHBIX
NHAYCTPUAJBHBIX KOMIIVIEKCAX

2.1. CucTeMHBIH MOAX0/ K TEXHOJOTHH PeryJIHPOBaHUS
BOCIIPOU3BO/JCTBA 00bEKTOB AKBAKYJbTYPhI B PIOOBOAHBIX
HHAYCTPHAJIBHBIX KOMILIEKCAX

MoTpebneHne pbibbl M NPOAYKTOB ee MepepaboTKM — BaXKHbIV MOKasa-
Teflb YPOBHS U KAUECTBA XXM3HW HaceneHus. MoTpebHOCTL B 3TUX NPOAYK-
Tax Y[OBMETBOPAETCA PbIOOX03ANCTBEHHLIM KOMMAEKCOM, MpPeACTaBsto-
WM CcOBOI CNOXKHbIA MHOFOOTPAC/EBO MPOW3BOACTBEHHbI MEXaHW3M
[169]. B ycnoBusx, Koraa ynoBbl OKEaHUYECKON pbibbl U ApYrMX MOpenpo-
[YKTOB COKpaLLatoTCA, a pbl6HbIE 3anackl BHYTPEHHUX BOJOEMOB HAX0AATCA
B KPMTUYECKOM COCTOSIHUM U MOLAEPXMBAKOTCA B OCHOBHOM 3a CYET UCKYC-
CTBEHHOr0 BOCMPOU3BOACTBA, EAMHCTBEHHBLIM HAEXKHbIM UCTOYHUKOM YBe-
NNYeHnst 06BEMOB NULLIEBOI PbIGONPOAYKLUMN SBNSETCA aKBaKynbTpypa —
Ky/NbTUBUPOBaHMWE pbi6, APYrMX BOLHbLIX XKMBOTHBLIX N PACTEHWI B KOHTPO-
IMPYeMbIX U ynpaensembiX Yenosekom ycnosusx [107]. Mo gaHHbIM FAO,
MPOM3BOACTBO PbiObl M MOPENPOLYKTOB B YCAOBUAX aKBaKyNbTypbl K
2010 r. gocturHet 53 MAH. T B rof, a K 2030 r. oxuaaetcsa yBenmyeHue
06bema npou3soaCcTBa Ao 83 MAH. T B rog [270].

"ocyapCTBEHHOW NpPOrpaMmoii pasBUTMS Pbl6GOX03ACTBEHHON aes-
TefibHOCTU Ha 2011-2015 rr. npefyCMOTPeHO 3HaYMTeNbHOE YBeNNYeHue
06LEMOB BbIpallyBaHUA TOBapHOW pbIGHON npoaykuun. Bmecte ¢ Tem
JanbHelillee pasBUTUE aKBaKy/nbTypbl benapycu HeBO3MOXHO 6e3 ocBoe-
HWS U BHEAPEHNS MHHOBALMOHHbLIX TEXHO/IOrMYECKMX HanpaBieHWii, 04HN-
MU 13 KOTOPbIX SBNAKTCA PblOOBOAHbIE MHAYCTPUAIbHbIE KOMIMIEKCHI, pa-
60TaroLMe Ha NPUHLMNAaxX YCTaHOBOK 3aMKHYTOr0 BoJ0CHa6eHns (Y3B).

Y3B no3BoNsAT OCYLLECTBAATL KPYr/0rOANYHOE BbipallBaHme TH00bIX
BUJOB aKBaKy/bTypbl BHE 3aBMCMMOCTU OT KAMMATUYECKWUX YCMOBUIA MpW
O[JHOBPEMEHHOM [OCTUXEHWUM MaKCUMasibHbIX MoKasaTenei pocta U npo-
OYKTUBHOCTU Ha (hOHe cOepexxeHns pecypcoB U 06ecnedeHns aKonormnye-
CKOW YMCTOTbI NPOM3BOACTBEHHOIO npotiecca [327].

AKBaKynbTypy benapycu MOXHO pasfennTb Ha NPYyLoBYHO akBaKynbTy-
py, CaflkOBYH aKBaKy/bTypy, Kak B BOJ0EMaxX-0XNaguTeniax 3/MeKTpocTaH-
LMIA, TaK U B CTECTBEHHBIX YCNOBUSX, YCTAHOBKM 3aMKHYTOr0 BOAOCHA0-
XeHus (Y3B) u nactéuiHoe pblGOBOACTBO B E€CTECTBEHHbLIX BOLOEMAX
[310].
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B nocnefHve rogbl B benapycu akTMBHO pa3BMBAETCs akBaKy/bTypa B
Y3B. B paMmkax rocyfapCTBEHHbIX MPOrpamMM, a TakXKe B pamMKax YaCTHbIX W
MHOCTPaHHbIX MHBECTULMIA HaumHasa ¢ 1998 r. 6bIn0 peannsoBaHo 6oee 13
MPOEKTOB MO CO3JaHWI0 PbIOOBOAHLIX WHAYCTPUA/IbHBIX KOMIMJ/IEKCOB Ha
6a3e Y3B no BblpalBaH1IO Takux pblb, kak oceTposble (UMY «AkBaTo-
pus» (hepMepckoro xossictea «Bacunek» [3sepxmHckoro p-Ha; KCMA
«Hecsmxckaa» Hecsukckoro p-Ha; OO0 «TM» r. MuHcka, OO0 «Pemo-
Ha» r. Morunesa; CI «CaHta Bpemop» OOO r. bpecta), Knapuesble
(MOOO «Acenbga» bepe3oBckoro paiioHa), nococeBble (YO BICXA
r. Fopku; KMYT «dopenesoe x035/icTBO «J1oxBa» BbIXOBCKOr0O p-Ha; (ho-
peneBoe x03dicTBO KocTrokoBmuckoro p-Ha; OAO «MMK-83 Bopactpoii»
BenbIHNMYCKOro p-Ha; «PbI6ONUTOMHUK «BoryLueBckuii» YT «JIno3HEHCKoe
MMC» JInosHeHckoro p-Ha; OAO «PbIox03 «Afbba» HeCBMXXCKOro p-Ha);
yrpeBble (hepMepcKoe X035iCTBO «AkTam Pui» MMopckoro p-Ha) u gp.
[310].

Y3B no3BonsoT MOBLICUTL YPOBEHb WHTEHCU(MKALUKN TEXHONOTUU
BOCMPOM3BOACTBA OO/BLUMHCTBA 06LEKTOB aKBaKy/bTypbl, OCOOEHHO LiEH-
HbIX BUJO0B, O4HAKO Ja/lbHeiillee MOBbILUEHVE NHTEHCU(MKALMI BOCTIPOM3-
BOACTBA OOBEKTOB PbIOOBOACTBA CTA/IKMBAETCA C HEOOXOAMMOCTbIO CU-
CTEMHOIO MOAXOAa K OCBOEHWHO W BHEAPEHWIO HOBbIX MHHOBALMOHHbIX
TEXHO/IOT WA

Ha coBpemeHHOM 3Tarne pa3BMTWSi aKBaKy/bTypbl HEOOXOAMMO fenaTb
pasrpaHuYeHnst B TEXHOMOMMMW BblpallMBaHMA OLHOIO M TOFO XXe Buga B
3aBUCUMOCTY OT KOHEYHbIX Lienieid. Hanpumep, npy BbipalmMBaHUM OCETPO-
BbIX B YC/IOBMAX aKBaKy/bTypbl UMEHOTCS TPU OCHOBHbIX HanpaBneHus:
BblpallyBaHMWe MOCafovyHOro Martepuana 19 3apblbneHns eCTEeCTBEHHbIX
BOZ0EMOB; TOBapHOE BblpallMBaHue; BblpaluBaHue pblbbl C LEeblo BOC-
npou3BoACTBa (NOMyYeHUs NOCafoYHOro Matepuana Wan nULEBOR MKPbI)
[189]. Kaxgoe M3 Ha3BaHHbIX HanpaBneHWli MMeET OT/UYMTE/IbHbIe OCO-
GEHHOCTW, HapyLUeHWe KOTOPbIX NMPUBOAUT K CHUDKEHWIO Pe3y/bTaTUBHbIX
nokasaTteneil.

Bocnpon3BoACTBO LiEHHbIX BMAOB pblb6 — 3TO CMOXHbIA TEXHONOIMYe-
CKWIA NpOLEeCC, BKOYAOLWMIA B cebsl paboTy C MPON3BOAUTENSIMM, MOSyYe-
HWe MOCafoYyHOro Matepuana, POPMMPOBaHME PEMOHTHOIO M MaTOYHOro
cTaja. Kaxgplii aTan AaHHOTO TEXHOMOTMYECKOro Mpouecca BAWSET Ha
ycnex crefytowero stana U B Le/IOM BCEA TEXHONOTMM BOCMPOW3BOACTBA:
ycnex MosyYyeHUs XM3HECTOWKOro MocafoyHOro mMatepuana 3aBuMCUT OT
MPOLYKTUBHOCTM, 340POBbS W KayecTBa NPOM3BOLMTENEW U3 MATOYHOro
CTaja; NOMHOLEHHOE PEMOHTHOE CTafo (hopMupyeTca U3 NocagouHoro ma-
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Tepuana, KOTOpPbIA JO/MKEH BblpalMBaTbCA MO APYroi, OTIMYHOR OT TOBap-
HOro BbIPALLMBAHUSA TEXHOMOIMW; NPOAYKTUBHOCTL pPaboyero MaTouyHoro
cTaga 3aBMCUT OT 3(p(HeKTUBHOCTU OTGOPA M Ka4yecTBa PEMOHTHOrO CTaja.
Kaxxaplii 13 Ha3BaHHbIX 3/IEMEHTOB, B CBOKO O4Epe/b, 3aBUCUT OT YC/IOBUIA U
TEXHONOrUY BblpalusaHumsa (puc. 2.1).

[ns nosblleHNs 3EeKTUBHOCTM KaXKA0ro atana rnpouecca BOCMPOU3-
BO/LCTBa HEOOXOAMMO He TOMbKO CTPOrO BbIMO/HATL BECb TEXHONOMMYECKNIA
LMK, HO 1 BHEJPSATb CUCTEMY HOBbIX MHHOBALMOHHbLIX METO/0B.

ViccnepoBaHus 6blin nposegeHbl B 2006-2015 rr. Ha 6asax Kadenpbl
nxTuonorum u peibosoactea YO BICXA, kadeapbl 6MOTEXHONOTUN U Be-
TepuHapHoii MeguumHbl YO BIFCXA, Kadeapbl KpYMHOMO XMBOTHOBOACTBA
1 nepepaboTKM XXMBOTHOBOAYECKOW npoayKumm YO BICXA, WHcTuTyTa
(u3vkn um. b. W. Ctenanosa HAH Benapycu, HauyoHanbHOIro MHCTUTYTa
BOAHbIX MCCMefoBaHUiA [laTCKOro TexHUYecKoro yHusepcuteta ([aHus),
PUHCKOr0 Hay4HO-MCCef0BATENIbCKOrO UHCTUTYTA OXOTbl U PbI60/IOBCTBA
(PUHNAHAWS), a TaKKe B PbIGOBOAHLIX OopraHusaumax Pecny6nvku bena-
pych.

B kayecTBe 06BEKTOB MCCMELOBaHWA OblM UCMONb30BaHbI YCTAHOBKM
3aMKHYTOr0 BOIOCHAOXEHUS, 0CETPoo6pasHble (CTEPNSab, PYCCKWA OCETp,
NEHCKWiA oceTp, 6enyra, rmbpuasl 6ectep n POJ10, BECNOHOC) U NOCOCEBbIE
(pagy>xHasi hopenb) pasnMYHOro Bo3pacta U KX MosoBble NPOAYKTLI (MKpa
1 CNepmMa), a TaKXKe Haynamm apTemMun.

VccnepgoBaHua BbIMOMHANM B paMkax [OCyfapCTBEHHO MporpaMmbl
Hay4HbIX mccnegoBaHuii Ha 2011-2015 rr. «3neKTpoHMKAa U (POTOHMKaY;
Benopycckoro pecny6imMKaHCKoro oHga (yHLaMeHTanbHbIX MccneaoBsa-
HWiA; NHHOBaLMOHHOTO (hoHAa MuHcenbxosnpoga Pecnybnuku Benapyce;
MporpamMbl pernoHa bantuiickoro mopsi Ha 2007-2013 rr. Npy YaCTUYHOM
(huHaHcMpoBaHUK EBponeiickoro corsa W rpaHTa epmaHCKol CryKobl
aKafileMnyeckmx 0OMeHOB, a TakxKe B paMKax MpoBeAeHNs X0340r0BOPHbIX
TeMaTuK ¢ pbl60BOAHLIMU X03alicTBaMK Benapycu.

MpoBefeHHbIE UCCNe0BaHNA COOTBETCTBOBa/IM HaMpaBneHWsaM QyHAa-
MEHTa/IbHbIX W MPUKNaAHLIX Hay4HbIX MCCnefoBaHuin Pecnybnuku bena-
pycb Ha 2011-2015 rr. CocTaBHas 4aCTb MCCMEf0BaHWI COOTBETCTBOBA/IA
HaLMoHaIbHbIM MHTepecam Pecny6nuku benapyck n ofobpeHa MoctaHos-
NeHvem CoeTa MuHucTpoB Pecny6nuku benapycs.

[na peweHns 3afaum no paspaboTKe TEOPETUHECKMX U MPaKTUYECKNX
OCHOB, & TaKXXe HOBbIX TEXHO/IOMMYECKUX PeLLeHNI pasBuTUS poiBOBOAHbBIX
NHAYCTPUanbHbIX KOMMEKCOB Ha OCHOBe Y3B AN14 BblpallyBaHua U BOC-
Npou3BOACTBA 0OBEKTOB aKBaKy/bTypbl B pamMKax NpPOBELEeHHbLIX Uccneso-
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BaHUIi COBMECTHO C [aTCKMM TEXHWYECKUM YHWUBEPCUTETOM U PUHCKMM
Hay4HO-MCCNeJ0BaTENbCKAM MHCTUTYTOM OXOThl U PbiGON0OBCTBA HaMU Bbl-
NN co3faHbl PeKOMeHJaLMN M0 YBeNNYEHUIO 3PHEKTUBHOCTU MeXaHnye-
CKOI 1 GMONOTMYECKO OYMCTKU BOAbI, MPeAHa3HA4YeHHON Ans BbipallyBa-
HUS LEHHbIX OOBEKTOB aKBaKy/bTypbl B PbIOOBOAHLIX WHAYCTPUAbHBIX
KOMMeKcax, PYHKLUNOHMPYHOLWMX Ha OCHOBe TexHonoruin Y3B [216]. Bbl-
NV HangeHbl ONTUMasIbHbIE MapaMeTpbl MAOTHOCTM MOCafKWU, CKOPOCTU BO-
Obl, aspauym, OKCUreHaumun, 6MoNoOrMYecKon 3arpysku, KOTopble no3BonsT
MOBbICUTL YPOBEHb 3KCM/yataumMm TUMoBbIX Y3B, MOCTPOEHHbIX U CTPOA-
WMxca B pamKkax [OcyfapCTBEHHONM Nporpammbl pasBUTUS Pbi6OX03siA-
CTBEHHOI AesTenbHOCTU Ha 2011-2015 rr. n Apyrmx 0TpacneBbIX U pervo-
HaMbHbIX NporpaMm. Kpome Toro, B pamkax NpoBefeHHbIX UCCNEL0BaHUA,
pa3paboTaHbl PeKOMeHAaLMM NO BHEAPEHUIO HOBbIX ¥3B MofynbHOro Tu-
na, No3BONSAIOLUMX 3HAUYUTENbHO MOBbLICUTL 3(h(hEKTUBHOCTL BblpalyyBaHus
LIEHHbIX BMAOB PblO (NPerMYyLLECTBEHHO NOCOCEBbLIX) 32 CUET CHUKEHUA
3Heprosarpar [327].

[ns peweHuns 3agaun no paspaboTke HOBOWM TEXHOMIOTMUW MOBbILLIEHNS
3(hheKTMBHOCTU BbIpaLLMBaHNS XXW3HECTOWKOrO MOCaf04yHOro maTepvana
LIEHHbIX BMOB B PbI6OBOAHLIX MHAYCTPUAIbHBIX KOMMIEKCAX HaMu B pe-
3ynbTaTe MHOFOMETHUX U (PyHAAMEHTaNbHbIX NCCNeA0BaHWA OblN HAY4YHO
060CHOBaHbI 1 YCMeLHOo MnoJslydeHbl HOBble pe3ynbTaThbl, CBUAETENLCTBYIO-
LMe 0 CTUMY/IMPYIOLLEM BUSHUM HU3KOUHTEHCUBHOIO OMTUYECKOro U3ny-
YEHMS Ha PbIBOBOAHO-OMONMOrMYECKME N XO3ANCTBEHHO MO/E3HbIE KayecTBa
nocajo4yHOro matepuana OCeTpoBbIX M /I0COCEBbIX. Ha OCHOBaHWM npoBe-
[eHHbIX UCCNeA0BaHWA ObIIN Hay4YHO 060CHOBaHbLI MapaMeTpbl U J03MPOB-
KW ONTUYECKOro W3MyYeHMsi, NO3BOMSAIOLME OCYLLECTBAATbL BHEApeHMWe
[laHHOrO MeToda B Npon3BoAcTBO [333, 334, 337, 338]. CoBMecTHO ¢ UH-
cTuTyToM (hm3mkn HAH Benapycu 6b110 OCYLLECTBNEHO CO3AaHNe HOBbIX
Npru6opoB, MO3BONAIOLLMX OCYLLECTB/IATL MaccoBoe 06/1yYeHne MKPbl Pbi6
ONTUYECKMM W3NYYeHWEM B YC/OBUAX MPOW3BOACTBa. Hamu 6bin cosfaH
Na3epHO-oMTUYeCKUiA Npubop «CTpoHra» A1 06/yYeHWst UKPbI pbib, Npu
MHKY06aLMN UKpPbI, HAXOASLLEACS B HENOABMKHOM MOM0XeHUN (MpenmyLue-
CTBEHHO WKpbl Pagy>XHOW Qopenn), U nas3epHO-ONTUYECKWIA npubop
«Sturgeon» A1 06/1y4eHNs WKPbl pblb, MHKYOUPYHOLWMUXCA B annapaTax
Belica (NpenMMyLLECTBEHHO UKpPbI OCETPOBBIX Pbl6). [aHHble NpM6opbI NO3-
BO/AM MOBbICUTb 3(h(heKTUBHOCTb MHKYGaLMN NKPbI LEHHbIX BUAOB Pblb 1
noslyyaTb KaueCTBEeHHbIN pbl60nocagoyHbIi MaTepuan.

Pa3paboTka ONTMM&a/IbHLIX NapaMeTpoB CBETOBOrO pexuma Ans Bbipa-
LLIMBAHWS NOCAL04HOr0 MaTepuana B pPbl60BOAHLIX UHAYCTPUAIbHBIX KOM-
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naekcax Mo3BOAWMA BbISBUTL CTUMYNMPYIOLLME 3aBUCUMOCTM MPOLO/HKN-
TEeNIbHOCTW CBETOBOTO [HSA M TEMHOTBI, @ TAKXKE HEOOXOAMMYH NOTPEOHOCTb
B NMO/ISIPM30BaHHOM CBETE.

Hamu 6b111 NpoBefeHbl UCCNEA0BaHUA MO BbISBIEHWIO ONTUMAa/IbHBIX
napameTpoB U pa3paboTKe TEXHOMOMMU UCMOMb30BaHNSA HU3KOMHTEHCUBHO-
ro OMTUYECKOTrO M3NYYEHUS ANA CTUMYNALMK BbIKIEBa Hyaniui aptemmu,
NPUMEHSEMbIX B COBPEMEHHOI aKBaKy/bType B KauyeCTBe XXMBOrO Kopma
[N CTApTOBOIO KOPMJ/IEHWS JIMYMHOK LieHHbIX BUAOB Pbl6 B PbiOOBOAHBIX
NHAYCTPManbHbIX Komnnekcax [14, 339]. Kpome Toro, npoBefeHHble uC-
CnefjoBaHWA NO3BOMMAM pa3paboTaTb HOBYKD METOAMKY WCMO/b30BaHUs
Haynnuii apTeMUn B Ka4yecTBe OMOOOBEKTA A/ NPOBeAeHMs Guonormue-
CKUX, (DM3NYECKNX U OPYTUX WCCNEA0BAHUM 33 CHET CHUDKEHUS TOSMLLMUHbI
3alMTHBIX 060/104eK NyTEM MPUMEHEHWSI HOBbIX AeKancympyroLwumx pac-
TBOPOB.

[na pewenns 3agaum no paspaboTke TeXHONOrMM oOpMUPOBaHNS pe-
MOHTHbIX CTaf, LeHHbIX BUAOB Pbi0 B PbIOOBOAHBIX NHAYCTPUA/LbHBIX KOM-
MnieKcax Ha OCHOBaHUW MPOBEAEHHbIX WCCef0BaHUA GblN MPeAnoXKeHbI
HOBble TEXHONOMMYECKME PeLLeHNs 415 Lieneil BOCMPOU3BOACTBA. Tak, 6bis
paspaboTaH atnac ynbTPasBYKOBbIX CHMMKOB CTafuii 3pefiocTW roHag npw
Pa3HOM YPOBHE MHTEHCU(MKaLUM 1N PU3NONIOTMHECKOTO COCTOSIHMSA, MO3BO-
NAOLMIA OCYLLECTBNIATL 3(PEKTUBHYHO OLIEHKY YPOBHS pasBUTUS MO0BONA
CWCTEMbI C LIeIbF0 0TOOPa B PEMOHTHOE CTafo. Bbinn BbisiBAeHbI BOXUMU-
YecKve napameTpbl-MapKepbl AN5 OLEHKU YPOBHS MOTEHUMansHOW dep-
TUBHOCTW PEMOHTHOFO CTafa. YCTaHOB/EHbI FOPMOHA/bHbIE NMapameTpbi-
MapKepbl 4151 OLEHKM YPOBHS NOTEHLMaNbHON PepTUAbHOCTU PEMOHTHOIO
cTaga [9, 11, 15, 218]. Hamu B nepBble B MUPOBOI NPaKTUKe aKBaKy/bTypbl
pa3paboTaH HOBbIV CNOCOO AMArHOCTMKMW NoMa CTepNsan U Apyrux oceTpo-
BbIX, MO3BO/IALLMIA B 2 pa3a paHblle OCYLLECTBMATL MAEHTU(MKALMIO No-
Na, Yem Npu ApYrux n3BecTHbIX crnocobax. JaHHbIi cnocob 6yaeT ucnosb-
30BaTbCs C LESbI0 (POPMUPOBAHUS PEMOHTHBIX CTafj OCETPOBbIX Pbld Ha
60/1ee paHHNX CpoKax.

[na peweHus 3agaun no paspaboTke HOBON TEXHOMOTUM MOBbILLIEHNS
BOCMPOW3BOANTENBHON (DYHKLUMWN LEHHBIX BMAOB Pbl6 Ha OCHOBaHMW MPO-
BeJiEHHbIX NCCNEA0BaHUA Oblny pa3paboTaHbl CNOCO6LI MOBBILLEHNS Kaye-
CTBa BOCMPOM3BOACTBA HAa OCHOBE MCMO/Ib30BAHNS ONTUYECKOMO M3/yUYeHNs
HW3KON WMHTEHCMBHOCTW. Co3[aH WMHHOBALMOHHBIA CNOCOO HaABEHHOrO
BO3JENCTBUS ONTUYECKUM U3NTyYeHWEM Ha NPou3BoauTeneil. B pesynbtate
TaKoro BO3AENCTBMSA Y CaMOK NOBbILLANICA OTBET Ha FOPMOHANIbHOE CTUMY-
NIpOBaHMe, a TakkKe KauyecTBO NO/ydaemblX MOMOBLIX NPOAYKTOB. Y caMm-
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LLOB HabNOAAN0Ch NOBbILLEHKE Ka4ecTBa CNePMONPOAYKLMI B BUAE YBENU-
UEeHMS NOABVKHOCTM U CPOKOB XpaHeHusi [17]. Takxke B pe3ynbTaTe MHOMO-
NETHUX (hyHAAMEHTa/IbHbIX UCCNEfOBaHNIA HamK GblK paspaboTaHbl ONTU-
MafibHble MapaMeTpbl BO3AEACTBMA OMTUYECKOTO W3/y4eHUs Hemocpes-
CTBEHHO Ha CMepMy pbl6, MPMBOAALLME K MOBBILIEHUIO MX KA4eCTBEHHbIX
nokasatenei [19, 20, 219].

VccnefoBaHnA ¢ MCMOAb30BAHMEM METOAMK KOMMbHOTEPHOrO aHannsa
crepmMbl pbi6 MO3BOAMAN pa3paboTaTb HOBYK TEXHOMNOTWIO YBEMYEHWS
MPOAOMKUTENBHOCTU KPaTKOCPOUHOTO XPaHeHWs U TPaHCMOPTMPOBKM CBe-
YKeoXNaxaeHHO cnepmbl ANs Leneit BOCNpou3BoACcTBa 6e3 MCMO/b30BaHNS
KPVMOKOHCEPBaLMK C COXPaHEHWEM BbICOKUX MOKa3aTenei nogBMKHOCTH.

B pe3ynbTaTe MHOrOMETHWX UCCNef0BaHWiA, MPOBEAEHHbIX B pamKax
MEXAYHapOoAHbIX,  (PyHAAMEHTa/IbHbIX W MHHOBALMOHHBLIX  Hay4HO-
nccnefoBaTeNbCKNX MPOEKTOB, HaMK pa3paboTaHa M Hay4yHO 060CHOBaHa
cucTeMa pblbOBOAHO-TEXHOMOMMYECKMX W (PU3NKO-OUOXMMUYECKMX METO-
[0B perynMpoBaHUs BOCMPOM3BOACTBA 0OBEKTOB akBaKy/bTypbl B Pbl6o-
BOZHbIX MHAYCTPMaNbHBIX KOMMEKCaX 415 pelleHus npobiembl obecneve-
HUSA HAaCceNeHUs! BbICOKOKAYeCTBEHHOW LieHHOW pbIGHO NPOAYKLENA.

{ \

YCI0BHA (CPEAA)Y |

IWU

{ BHIPALIHBAHHE \
NOCAIOMHOTO |

\ MATEPHAIA

o) 7§

\ f BhIPAIIHBAHHE
| MATOYHOT'O | PEMOHTHOT'O
CTAIIA CTAIIA

Puc. 2.1.Cuctema B3aMMOCBSA3Y OCHOBHbIX 3TarnoB TEXHONOMMI BOCNPOM3BOACTBA 0O6bEKTOB
aKBaKyNbTYpbl B PbIGOBOAHBIX UHAYCTPUATbHBIX KOMMIEKcax
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2.2. CTparerusi pa3BUTHSI AaKBaKYJbTYPbl 0CETPOBBIX PbI0
B Pecny0/iuke Benapycb

B pblboBoacTBe benapycn SOMUHMPYIOLWMM HarpaBieHUeM SBASETCA
MPYLOBOE BbIpaLLMBaHNE KapnoBbIX pbl6, B MeHbLUEN CTENEHN WAET pas3Bu-
TVE TEXHONOMUA WMHAYCTPUAIbHOTO BbIpalMBaHnsa 60siee LEHHbIX BWAOB
pbl6: openun, oceTposbiX, yrpa n Ap. [310]. OceTpoBble — 3TO ApeBHME
PENUKTOBbIE BUAbI Pblb, KOTOPbIE NPEACTaBAAT WHTEPEC Kak Ans coxpa-
HeHUs B6MONOrMYecKoro pasHoobpasus benapycu (Hanpumep, cTepnsab),
TaK M KaK UCTOYHUK [ennKaTeCHON npoaykuuu (B BUAe Msica U UKpbI) C
60MbLUMM 3KCMOPTHLIM MOTEHLMANIOM.

B cBA3X C 3TUM MpeaniaraeTcs CUCTEMATM3NPOBATL COBPEMEHHbIE Tex-
HO/MOTMN aKBaKy/bTypbl ANA Ppa3paboTKU efVHON CTpaTerum pasBuTUs
oceTpoBofcTBa B Pecny6nnke Benapych. Peanmsaumto faHHO cTpaTterunm
npesnaraeTcs OCYLLEeCTBUTb Ha 6ase pPblI6OBOAHBLIX OpraHu3auuii Npy yua-
ctun HauuoHanbHOW akagemun Hayk Benapycw, benopycckoro rocygap-
CTBEHHOI0 yHMBepcuTETa U Benopycckoii rocyfapcTBEHHOR CebCKOXO3SiA-
CTBEHHOI akafeMun nog KOHTposieM MUHUCTePCTBA CeNbCKOro X035icTBa
M NPoJOBONLCTBUA M MUHUCTEPCTBA NPUPOAHBLIX PECYpPCOB WM OXPaHbl
OKpYy>KatoLLein cpeabl Pecnybnvkn benapycs.

Cospemennoe cocmosinue ocempogoocmea benapycu. CoBpemeHHoe
OCETPOBO/CTBO Pa3BMBAETCA MO TPEM YACTUYHO HE3aBUCUMMbIM Harpas/e-
HUSIM: MKOPHOE, MSACHOE 1 BOCCTaHOBMEHME MPUPOAHbLIX nonynauuid [189].
OTfeNbHbIM 06beLUHAIOWMM NOLHaNPaBNEHNEM ABNAETCA UCKYCCTBEHHOE
BOCMPOM3BOACTBO [8]. Oh(heKTMBHOCTL peanm3auMm 3TUX HampaBneHwWi
3aBUCUT OT COBMIOAEHUS Y3KOMPOMUIbHBLIX TEXHOMOrMYECKUX OCOBEHHO-
cTeir. OceTpoBOACTBOM B benapycu 3aHMMalOTCA Crefytolime opraHusa-
umn: OO0 «Pupma PemoHa» (r. Morunes, yCTaHOBKA 3aMKHYTOro BOJO-
CHabxeHuns (¥Y3B), MacHOe HanpasnieHue), pepMepckoe Xo3aicTBo «Bacu-
nek» ([3epXUHCKUIA p-H, ¥Y3B, UKOPHO-MsACHOe HarnpasnieHue), benopyc-
CKas rocyfapCTBEHHasi CelbCKOX03aiCTBEHHaA akagemus (r. Fopku, Y3B,
yuebHoe MKOpHoe HanpasneHue), OO0 «Teppa-Pu» (r. HoBONYKOM/b,
caflku, uKopHoe HanpasneHue), 3A0 «[Ar-LeHtp» (r. ®aHunons, Y3B,
MKOpHOe HarnpasneHne), 3A0 «ArpokomouHat Hecsumxckuit» (¥Y3B, msc-
Hoe HanpasneHue), OAO «Pbi6x03 Bonma» (HepBeHckuit p-H, Npyapl, Msc-
Hoe HanpaBneHune), OAO «OnbITHbIA pbI6X03 Cenely (Bepe3oBCKUil p-H,
npyabl, cagku, 6acceiHbl, NKOPHO-MsACHOe HanpaeneHue), OAO «Pbioxo3
«[Monecbe» (MUHCKUIA p-H, Npyadbl, MAcHOe HanpasneHue), CM «CaHTa
Bbpemop» OOO (r. bpect, ¥3B, WMKOpHOE HampaBfeHWe), X03pacyeTHble
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yyacTkn VHCTMTYTa pbi6HOro Xo3diicTBa (MuHCKas 06.., npyapl, 3Kcnepu-
MeHTa/IbHOE BbipallyBaHue BecnoHoca) v ap. [8], obwuii 06bem nponssosa-
CTBa B KOTOPbIX COCTaB/AET 0K0/10 100 T oceTpoBoro msca 1 500 Kr NKpbI.

OcHoeHble nonodceHus cmpamezcuu paseumus ocemp06000mea.

Hroprnoe ocemposodcmgo — 3TO 3/IMTHOE W NepCrneKTMBHOE Hampasne-
HMe aKBaKynbTypbl. UepHas MKpa — JOPOroil U 3KCKMO3MBHbIA NPOAYKT,
paccuMTaHHbI Ha COCTOATENbHOr0 MOTpebuTens. Elle HejaBHO LieHa 3a
1 Kr vKpbl HayMHanack ot 1000 eBpo [231], npu 3TOM, HECMOTPS Ha BbICO-
Kyt0 CTOMMOCTb NPOAYKTa, UMEETCA MOCTOSHHbIA CNPoc, 0CO6EHHO B €BPO-
neiickmnx ctpaHax n CLUA. VikopHoe 0ceTpoBOACTBO Benapycy Heobxoam-
MO pa3BMBaTb MO [BYM TEXHO/IOrMYECKUM HanpaBfeHUsM: NpPOn3BOACTBO
OBY/IMPOBaHHON (NONYYEHHON MPWXU3HEHHO) WKPbl U NPOU3BOACTBO 3a-
6oiiHoI (Nony4eHHON 0T 3a605 CaMOK) MKpPbI. KntoueBbIMM 0CO6EHHOCTAMM
B A@HHbIX HanpaB/ieHUAX SABAAIOTCS ClefytoLLme:

1) oBy/MpoBaHHaa MKpa — 3T0 6osee feLleBblii NPOLYKT BBUAY HEOOXO-
JVMMOCTW JONO/HUTENBbHOW 06paboTku (TepMoo6paboTky 1 T. 4.) Ans npu-
[aHns CBOCTB 3epHMCTOCTU. 0 3TOI MPUUMHE Takas MKpa NIoXo BOCMpPU-
HUMAeTCS Ha K/HYeBbIX (EBPOMENCKUIA, CeBEpO-aMepUKaHCKMIA) PbIHKaX,
HO VMIMeeT XOpPOLLYIO MepCrneKTUBY Ha pasBMBatOLLMXCS, NPeX[e BCero poc-
CUIACKOM W BOCTOYHO-a3uaTCKOM. OfIHAKO OBY/IMPOBAHHYH WMKPY MOXHO
nosnyyaTb B 60/bLUMX 06beMAX 3a CUET CO3[aHMsA NOCTOAHHO AelCTBYIOLLE-
ro AOMHOro CTaja CamMok;

2) 3aboiiHast nkpa — 310 60nee JOPOrOi MPOAYKT, COOTBETCTBYHOLLUI
HaCTOSLLEe 3epHUCTON MKpe, KOTopas 0COBGEHHO LeHWTcA B EBpone, T. e.
06nagaeT 60MbLUNM 3KCMOPTHLIM MOTEHLUMaIOM. OCHOBHbIM HELOCTaTKOM
TEXHOMOTMW MOMYYEHNUs! Takol UKpPbl SBASETCA HEOOXOAMMOCTb COAepXKa-
HWS MHOTQUMC/IEHHOMO CTaga MKOPHbIX CaMOK A 6ecnepeboiiHOn TeXHO-
NOTMM 13-3a NOCTOSAHHOTO Y6bITUSA OT 3a609.

TexHONorns UKOPHOro OCETPOBOACTBA BKIKOYAET B CebA CrefytoLme
OCHOBHbIE 3Tanbl: (POPMUPOBAHNE PEMOHTHOIO CTafja, YCKOPEHWE pasBuTus
penpoayKTUBHOW CUCTeMbI, (HOPMMPOBaHKE MKOPHOTO CTaja CamoK, CTW-
MYNMPOBaHWE CO3PEBAHUSA MKPbI, MOMYYeHWe MKPbI-CbIpLa, nepepaboTka u
ynakoBKa. [119 yCreLHOro passmTus MKOPHOrO OCETPOBOACTBA He06X0au-
MO AenaTb TEXHOMOrMYeCKre pasrpaHMyeHns 0T MACHOTO OCeTPOBOACTBA.

1. Heo6x0AMMOCTb BbIPALLMBAHUSA TOMbKO CaMOK W, COOTBETCTBEHHO,
MPUMeHeHUs CrnocoboB paHHeN AMarHOCTVKM NoJia Ha OCHOBE HOBbIX METO-
0B ¥Y3W n TexHonoruii benopycckoi rocyfapCTBEHHONM CebCKOX03$i-
CTBEHHOI akagemuu [8, 9].
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2. BblpawmBaHue 0TO6paHHbIX CaMOK HEO6XOAMMO OCYLLECTBMSATL B
YCNOBUSIX GEPEXXHOrO M CENEKTUBHOIO KOPM/IEHWS CMELMaIU3NPOBaHHLIMU
4N NpousBoAuUTENeld KOMOWMKOPMamu C LEMbH COXPaHeHWst 340pOBbA
BHYTPEHHUX OPraHoB, FNMaBHbIM 06pa3oM MEeYeHW, UrparoLeli K/THOYeBYHO
ponb B BUTe//oreHese. [na OCYLLEeCTBEHUS 3TO TEXHOMOrMYECKOR 0co-
6eHHOCTV He06X04UMO MCMOMb30BaTh OT/IMYHbLIE OT TOBAPHOMO BbIpalLLiMBa-
HWSI CXeMbl KOpMJIeHMs. Hampvmep, MpW MCMoMb30BaHNM KOPMOB (IMpMbl
Coppens nocnegosatenbHas cxeMa NPUMEHEHNS KOPMOB [/19 PEMOHTHOIO 1
MaTO4HOro CTaga 6yaet cneaytoweii: Coppens Steco 46/15; Coppens Steco
Caviar 50/12; Coppens Repro 48/13 [23]. Takke npefcTaBfseT UHTEpPeC
PerynsipHoe MCMonb30BaHune PbIBHOrO (hapLia Npu KOpM/IeHUM ans Gonee
Ka4yeCTBEHHOI 0 PasBUTUS UKPbI.

[na BbifgBNeHWA Npo6neM C neyeHbl0 HeO6XOAMMO WCMONL30BATH CO-
BpEMEHHble MEeTObl AMarHOCTMKK, NO3BOMSAOLME BbIOPAKOBbIBATb HEKOH-
OMLUMOHHbBIX CaMOK eLLle Ha paHHein cTagmm cBoero passmtusa (Y3U, 6rnoxu-
MWUYECKMe, ropMoHasbHbIe 1 ap.) [8, 9].

3. BblpawBaHvie MpoM3BOAUTENEA HEOOXOAMMO OCYLUECTBASTL MpW
60nee HW3KOI NNOTHOCTM MOCAfAKMX, YEM MPW TOBAPHOM BblpalliMBaHUM, MpW
3TOM ONTMMa/bHasA CPeAHss MAOTHOCTb MOCALKU [O/MKHA COCTaBMATb He
6onee 45 kr/m®.

[na pa3suTus NpoM3BOACTBA OBYNMPOBAHHOW MKPbI HEOBXOAMMO OCy-
LLeCTBNATL COBEPLUEHCTBOBAHME TEXHOMOMMW ee nepepaboTKn C fanbHel-
UMM OTKa30M OT TepMO0O6pPaboTKM, UCMOMb3Yst HOBblE MeTOAb! (Hampumep,
MCNOMb30BaHME CUrHa/bHbIX Mosiekyn [308]), uTo MO3BOAWT YNy4ylIWTb
Ka4yeCTBO [aHHON WKpbI, MpUGAMKas K KauecTBy 3ab0iHON. Pa3paboTka
Takoil TexHoMorumM Bo3moXkHa Ha 6asax CI «CaHTta Bpemop» OOO wmau
KNYMN «benpblba» 1 gp. Npu yyactum HayyHO-MPakTUYecKoro LeHTpa
HAH Benapycn no npogoBonsLCTBUIO U MOruIesckoro rocyapcTeeHHoro
YHUBEpCMTETA NPOAOBO/LCTBUS.

OTHOCKTE/bHAA MPOCTOTA COBPEMEHHbLIX TEXHONOMUIA NOMyYeHUs OBY-
NMPOBaHHOW UKPbI, & TAKXKe ObICTPbI CPOK CO3PEBaHMS MO3BOANT CO3A4aTb
MaCCOBbIli BbICOKOKAYECTBEHHbI MPOAYKT, KOTOPbIA 6yAeT 0COGEHHO no-
NE3HbIM /151 NMUTaHNsA B AETCKMX cafax, HauyaslbHbIX Klaccax LUKOJ1, caHaTo-
puUAX, PasnnyHbIX MELULMHCKMX LieHTpax peabunutaummn. C yuyeTom co3ja-
Hus1 Benopycckoii AC 1 paclLUMpeHns NPeASIOXEHNA MO CHMKEHWUIO CTOW-
MOCTW 3MEKTPO3HEPI M NEPCNeKTUBHLIM /15 NPOU3BOACTBA OBYNMPOBaH-
HOW MKpbI SIBASILOTCA TEXHONOTMM BbipallyBaHMs pbibbl B Y3B, B KOTOPbIX
BO3MOXHO 3Ha4UTe/IbHO COKPATUTb CPOKM CO3peBaHust caMoK (0cobeHHO
cTepnsaun, 20 % koTopoii B Y3B HauMHaeT co3peBaTh MOC/Ee TPETLENO rofa)
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M OCYLLECTBNATb KPYr/IOro4UMYHOE MONYYeHMe WKPbI-CbipLa 3a CYeT pery-
NPOBaHNs CyMMbIl Fpagyco-aHeit. MoyyeHre NKpbI-CbipLla BO3MOXHO Npu
CTPOUTENLCTBE HOBLIX Y3B-thepm, a Takke Ha 6azax AEACTBYHOLMX XO-
3amcTe: OO0 «®dupma PemoHa», hepmepckoe X03aiCTBO «Bacunek,
3A0 «ArpokombuHat HecBmxkckuii». Kpome TOro, onbiT Benopycckoii
rocyfapCTBEHHOW CeNbCKOXO3AWCTBEHHOM akafieMUn MOKasblBaeT, YTo B
YCNOBUAX XOMOAHOBOAHLIX Y3B BO3MOXHO MOAYYEHUE WKPbI-ChipLa OT
CTepnsgn ¢ 4-ro roga >usHu. Moatomy yBenuyeHue 06LEMOB NMPOU3BOL-
CTBA MKPbl BO3MOXHO 3a CYET UCMOMb30BaHWS (DOPENeBbIX WHAYCTpUasb-
HbIX KOMMNJIEKCOB Ha ocHoBe Y3B: KIMYT1 «dopeneBoe xo3sicTeo «Jlo-
xBa», KMYMN «dopeneBoe X03gincTBo «Bbicokoe», OAO «Pbl6x03 «Anbbax»
n ap. MepepaboTKy OBY/NMPOBAHHOM MKPbI LieNeco0bpa3HO C03[aBaTb Ha
JeicTBylOWMX  pbl6onepepabaTbiBaloWyX NpPeanpuATusX  (Hanpumep,
CIM «CaHTa Bpemop» OOO), KoTopble TakKe MOF/N Obl CTaTb eAuHON ba-
300 4NA HaKONNEHWS N XPaHEHWs MKPbI-CbIpLa, NOAYyYeHHON OT pblboBOA-
HbIX opraHusauuit. CnegyeT cka3aTb O HEOOXOAMMOCTW CO3[aHWA KOH-
CTPYKTOPCKMX 6t0po Ha 6a3ax benopycckoi rocyapCTBEHHOW CebCKOXO-
3ACTBEHHOW akagemun n PYT1 «benrnnpoBogxo3» ans paspaboTku co-
BPEMEHHbIX NPOeKToB ¥Y3B. MNpu KoHCTpynpoBaHun Y3B ans ueneii ocet-
POBOACTBA HEOOXOAMMO YYMTbIBATb CliefyroLme 0cobeHHOCTM: 1) oceTpo-
Bble ABMIAIOTCA GeHTO(aramMmm, COOTBETCTBEHHO, MIOTHOCTb UX NOCaAKW 3a-
BUCMT rfaBHbIM 06pa3om OT nowaam 6acceiiHa, a He OT ero 06bema;
2) HeoOX0AMMO MpefycMaTpuBaTh Liexa eCTECTBEHHOM U MCKYCCTBEHHOM
3MMOBKM C y4eTOM (POTOMEpPUOSa U LiEXOB BbIBOAA Ha HEPECTOBbIV PEXMM.
[ns MaccoBOro mpov3BOACTBa OBY/IMPOBaHHOW WKPbl 60/bLUe MOAXOAUT
cTepnsgb. Ana npouns3soacTBa 3a00MHOW MKPbI 60MbLIE MOAXOAAT KPYMHbIe
0CETPOBbIE: CMBUPCKUIA OCETP, PYCCKMIA 0CeTP, UX rMbpuabl 1 Ap. Bbipawy-
BaHME KPYMHbIX OCETPOBLIX Ha MKPY NPY MOCTOSHHOM COAepXaHun B Y3B
npeacTaBnseT coboli 3aTpaTHbIA Npouecc, 0COGEHHO C Y4eTOM Heobxoau-
MOCTU CO34aHMs 60MbLUNX KOMMNNEKCOB A1 6ecnepeboiHOro cHabeHus
VKPAHLIMW CaMKaMW.

YunTbiBas 3KCMOPTHYIO LIEHHOCTb 3a60IHOI MKPbI 1 3aTpaThl Ha Bbipa-
LWMBaHWe, pa3BmNTUE MPOM3BOACTBA TaKol NKPbl HEO6XOAVMMO OCYLLECTBASATH
Mo ciefyroLWwuUM aTanam.

Otan 1. CtapToBOE BbipalLmBaHue B Y3B ¢ Lefiblo YCKOPeHWs NnosoBoro
CO3peBaHunsa B TeveHne 24 mec.

3Tan 2. BblpawyBaHue B CafKOBbIX X03icTBax (BapuaHT A) 1 npyao-
BbIX X035licTBax (BapuaHT b) B Nepnof akTMBHOIO Haryna ¢ Lefibio CHMXe-
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HWS 3HEProsaTpaT U CUHXPOHU3aLMM PasBUTUS C €CTECTBEHHLIM Temnepa-
TYPHbIM PEXMMOM B TedeHun 30 mMec (BapuaHT A) 1 48 mec (BapuaHT b).

Jtan 3. lMosyyeHne uMKpbl. Ha gaHHOM 3Ttane Ans MoOSyyYeHWUs WKPbI
HeobX04MMO MoMelLeHe ¢ 6acceiiHaMy MM NoTkamu, paboTarowumn Ha
3aMKHYTOM W/IM NPSMOTOYHOM BOAOCHA6XKEHUN, BbILEPXKNBAHNE B KOTOPbIX
OCyLLecTBNIfeTCA Nepes y6oeM. MpoLo/mKMUTENbHOCTb BblAEPXXMBaHNS 3aBU-
CWUT OT CTaguu 3penocTu UKpbl. HanpumMep, HeKOTOpbIe XO3AICTBA Bblgep-
XMBAKOT UKPSAHBIX CaMOK A0 6 Mec. Takke BO3MOXHO C034aBaTb TaK Hasbl-
BaeMble MOJieBble Liexa HENOCPefCTBEHHO OKOMO NPYAOBLIX U CafKOBbIX
X03A1CTB. B KayecTBe KOpMyCOB 34aHWi BO3MOXHO WMCMO/b30BaTh flerkue
KOHCTPYKLMM MM TEeNnuLbl, B KOTOPbIX Pa3MeLLatoTcs eMKOCTU 415 Bbl-
[lep>XnBaHus pblb. BbipaliyBaHne camokK Afisi Noy4veHus 3ab0iMHOA NKpPbI B
pamMKax BTOPOro M3 YKa3aHHbIX Bbllle 3TanoB LiefecoobpasHo OCyLeCTB-
NATb Ha JeiiCTBYHOLLMX CafKoBbIX NMHKUAX MPAC Benapycw, Ha Nnowagax
KOTOpPbIX BO3MOXHO MPOW3BOAUTL CyMMapHO A0 10 T ukpbl B rog. Cnegyet
OTMETUTb, YTO ANA CO34aHMS Y3B BO3MOXHO OCYLLECTBUTb PEKOHCTPYK-
LMIO0 He3afeliCTBOBAHHbIX OYMCTHBLIX COOPYXXEHWA KOMMYHa/IbHbIX Mpes-
npuatuii (no npumepy Hanum [327]), a Takke 3afeiicTBOBaTb MAOLaan
BbILLEALLINX 13 SKCMyaTaLmm XXMBOTHOBOAYECKMX KOMMEKCOB. B ycnosu-
X COBPEMEHHO XECTKOW KOHKYPEHLMW B MUPOBOM UKOPHOM OCETPOBOS-
CTBE Ha MEepBOE MECTO BbIXOAMT Ka4eCTBO MKPbI 1 MCNO/b30BaHMe 6e3onac-
HbIX KOHCEPBaHTOB Mpw ee nepepaboTke. [ns ycnewHoro Beixoga Ha eBpo-
MENCKNIA N aMePUKaHCKNIA PbIHOK 3a60MHOI MKPbl HEOOXOLMMO UCNOSb30-
BaTb HAKOMMEHHLIA ONbIT CTpaH-cocefei (Poccmn, flatBum), gnsa aToro ue-
Necoobpa3Ho 06beJMHEHME B 3TOM HanpaBNeHUW Ha NepBbIX JTarnax npoms-
BOACTBa, Hanpumep ¢ MK «PyCcCKMil MKOPHBIN JOM», a TaK)Ke 3aBOEBbIBaTb
[oBepue NoTpebuTenein NyTem nonyveHns MeXXAyHapo4HbIX CEpTURUNKATOB
M LoNyCcKa KOHTPONMPYHOLLMX OpraHoB. Mpu opraHu3auuy NKOPHOro OceT-
POBOLCTBA, OCOBEHHO NPU OPUEHTUPOBAHMM HA 3KCMOPT, HEOOXOAMMO Yun-
TbiBaTb Tpe6oBaHusi CUTEC (KOHBEHUMM O MeXAyHapoAHOW TOproene
BUZAMU AMKON (hayHbl U (hIOpPbI, HAXOAALMMUNCS MOJ, YTPO30i NcUe3HoBe-
HWS1), COrMacHO KOTOPOI Npojaka AOPOrocTosieli U AenvMKaTecHoOM npo-
JOYKLMM OCETPOBLIX OCYLLECTB/IAETCS TOMbKO 3 aKBaKy/IbTYPHbIX XO3AMCTB.
C 3701 Ue/blo He06X0AMMO OPraHU30BbLIBaTb FEHETUYECKYIO MacrmopTu3a-
LUMI0O MaTOYHbIX CTaf. PasBuTve AaHHOrO HampaB/eHusi LienecoobpasHee
OCYLUECTBAATL MoA KOHTposieM WHCTUTYTa reHetukn n umtonorum HAH
benapycw.

Mscnoe ocemposoocmeo. OnNbIT paboTbl 6ENOPYCCKUX  OCETPOBbLIX
NpeanpuaTMA NOKasbIBaeT, YTO BbipallyBaHNe 0CETPOBLIX B Y 3B sBnseTcs
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HU3KopeHTabeNbHbIM HanpasneHvem. HekoTopble NpesnpusTus Bblpalliy-
BalOT MSACO OCETPOBbIX B Y6LITOK, OAHAKO NMPOAC/KAIOT 3TO NPOM3BOACTBO
13-3a CTAaTYCHOCTU NPOAYKTa. M0 3TOi MPMYMHE BbIpaLMBaHNE OCETPOBbIX
Ha MsICO ABNAeTCA 60ee LiesiecoobpasHbIM B MPYAOBLIX X03AicTBax ¢ 6o/ee
HU3KUM 3HepronoTpe6neHvem. MepcneKTUBHbI 06LEKT MACHOFO OCETPO-
BOACTBA B MPyJax Takke BEC/IOHOC, OCHOBHOM MULLEA KOTOPOro fBnseTcs
300MM1aHKTOH W CeCTOH, (DOPMUPYIOLLME ECTECTBEHHYHO KOPMOBYIO 6a3y
npyaa. [laHHblii 06BEKT CNOCOOEH NMOKa3bIiBaTb OYEHb BbICOKMI TEMM pocTa
B YC/IOBMAX €CTECTBEHHOIO TEMMEPATYPHOrO (hoHa. [N pasBUTMS MACHOTO
0CETPOBOACTBA HEOOXOAMMO BHELAPSATH B PbIOOBOAHbIE OPraHn3aLyn HOBbIE
4ns benapycy 06beKTbl TOBApHOTO BbIpalLMBaHNA: aMypcKuii oceTp, agpu-
aTUYecKnin oceTp, Genblil OceTp, Kanyra, BbICOKONPOAYKTUBHbIE FMOPUAbI,
KoTopble 06afatoT 601ee BbICOKMMM TeMMNaMy POCTa MO CPaBHEHMIO C Tpa-
OVLUMOHHO MCMONb3YeMbIMUA 0ObEKTaMU: CTEPNALLIO, PYCCKUM U NIEHCKUM
oceTpoM. MsACHOe 0ceTpoBOACTBO Benapycu HyxaaeTca B BbIpaboTke efu-
HbIX CTaHA4apTOB K TOBapHOIi HaBeCKe, KauecTBy Msca MU B pasBUTUM nepe-
paboTKK, KOTOPOE LenecoobpasHee OCyLLeCTBAATL NOL KOHTposieM VHCTu-
TyTa pbl6HOro xossnctea HAH Benapycu. Vicnonb3oBavve Y3B ansa msc-
HOFO OCETPOBOACTBA MEPCMEKTVMBHO Ha Mepvog nogpawimsaHns pelibonoca-
[OYHOro Matepuana.

Hckycemesennoe eocnpoussodcmeo. OCHOBHOW LieNbI0 UCKYCCTBEHHOTO
BOCMPOW3BOACTBA AB/SETCA MOJyYeHUe MOCALO4HOr0 MaTepuana gns BCex
HarnpaBneHnii 0ceTpoBoACcTBA. OCHOBHbIE TEXHOMOMMYECKNE PELUEHNS Bbl-
pawuBaHns CamoK A/1s Lefieid MCKYCCTBEHHOTO BOCMPOM3BOACTBA CXOXM C
TEXHONOrMel NPOM3BOACTBA OBY/IMPOBAHHOW WMKPbI. MpoBeAeHHbIE UCCIe-
[0BaHMA Nokasanu [217], 4To B YCNOBUSX MHAYCTPUAIbHOIO NPOV3BOACTBA
HabMoAalnTCA HapyLLeHWs B BOCMPOU3BOAWUTENBHON (DYHKLMM CamLOB.
B cBA3K C 9TUM NEepPCrneKTUBHbLIM HanpaBNeHWEM B UCKYCCTBEHHOM BOCMPO-
n3sofcTee (Mpu paboTe € camuamu) SBAAKOTCA paspaboTKa TEXHO0rum
CMeLmann3MpoBaHHOrO KOPMIEHWA CaMLOB; pa3paboTka HOBbIX aKTUBU3U-
pylOLWMX cped A4S OMNOAOTBOPEHWs; paspaboTka pa3baBnsrWmnX Cpeg;
paspaboTka KOHCEPBUPYIOLLMX CPeA; OCBOEHME U COBEPLUEHCTBOBAHNE TEX-
HOMOTMN KPUOKOHCEpBaLK; pa3paboTka Crnoco60B OLEHKN PENPOLYKTUB-
HOW (DYHKLUMWM C WCMOSb30BaHUEM COBPEMEHHBLIX METOLOB AMAarHOCTUKM
(KOMMbIOTEPHBIX, BUOXUMUYECKMX, TOPMOHA/bHLIX U T. A.); paspaboTka
METOLOB CTUMY/IMPOBaHUS PENPOSYKTUBHON (hYHKLMN.

VcKyccTBEHHOE BOCMPOM3BOACTBO PblbonocagouHoOro Matepmana Heob-
XOOUMO OCYLLECTBAATL Ha 6a3ax MKOPHbIX NPefnpuaTWii, coxpaHsas Ans
3TUX Leneil HebOMbLUOe KONMYECTBO CaMLOB. KoueBbIMM TEXHOMOrMYe-
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CK/MW pELLEHMAMMW B BbIpaLLMBaHMM PbIOOMNOCafOYHOr0 Martepuana [Afis
MSICHOTO OCETPOBOACTBA SIBMIAOTCA CNEAYHOLLME;

1. NIHKy6auus, KOTOPY HEOOXOAMMO OCYLLECTB/ATL B UCMPaBHbIX WH-
Ky6aLMOHHBIX annapaTtax C y4eTOM COBPEMEHHbIX 3HAHWI N0 MMMAPUHTUH-
ry XMMUYeCKUX CUTHANO0B BOAHOM cpefpbl, a Takke C MCNOMb30BaHWeM pas-
NINYHbIX METOZOB BO3LEMCTBNSA, OKa3blBaOLWMX CTUMYMPYIOLLEe 1 Bnaro-
NPUATHOE BO3fEWCTBME HA 3MOPUOHANBbHOE M MOCTIMOPUOHaIbHOE pa3Bu-
Tve pblb, Hanpumep, NasepHO-ONTUYECKMe nNpubopbl «CTPOHra» W
Sturgeon, paspaboTaHHble B BenopycCcKoil rocyaapCTBEHHONM CebCKOXO-
3AACTBEHHO akagemum [16, 215].

2. KopmneHve Monogy TOMbKO BbICOKOKAYECTBEHHLIMU W BbICOKOGEN-
KOBbIMW KOpPMamu A1 NpUAaHnUs pasBrBaloOLLEMYCS OpraHvu3my XOpOLUEero
cTapTa B Temrne pocTa U BbDKMBAEMOCTH.

3. Ycnosus BOAHONM cpedbl NMpy MHKY6aLWMU JOMKHbI ObiTh BbIlE W3-
BECTHbIX HOPMATUBHbIX 3HAYEeHWI, NPU 3TOM He [OMYCKAKTCA CpegHue U
BbICOKME KOHLIEHTpaLMMN a30TUCTbIX COeAMHEHWI MPOAYKTOB MeTabonmama.
Heobxoammo Takxe 06ecrneymBaTb YACTOTY IOTKOB U 6acCceinHOB Ans CHU-
YXEHMSA YPOBHsI 6aKTepuaibHOM 06CeMEHEHHOCTM.

Bocemanosnenue npupoousix nonynayui. Camoii BXHOW OTINYNTENb-
HOI 0COB6EHHOCTbIO JAHHOIO HarpaBieHWs ABSETCS TO, YTO pbiba, NpesHa-
3HaYeHHass 4ns 3apblOneHNst eCTECTBEHHBIX YC/IOBUIA, AO/MKHA KaK MOXHO
MEHbLLE KOHTaKTMpOBaTb C MHAYCTPUa/IbHBLIMW YC/IOBUAMU BblpalLMBaHNS.
AKBaKynbTypa 411 NPOM3BOACTBA TOBAPHON NMPOAYKUMM N aKBaKy/ibTypa
L1 BOCCTaHOB/IEHWS NPUPOAHBLIX NONYALWIA — 3TO fBa pasHbIX Hamnpas/e-
HUS, UCNOMb3YIOLLME Pa3/INYHble MOAXOAb! Y METOAbI ANS PELLEHUS Cheum-
thnyeckmx 3agay. Ecnm ToBapHas akBaKy/bTypa OPMEHTMpOBaHa Ha
HanGONbLLUYIO BbDKMBAEMOCTb, BbICOKYHO KOHBEPCUIO KOPMa, BbICOKMIA ypo-
BEHb POCTa, COMPOTUBASEMOCTb 3ab0/eBaHWsAM, PeHTabesbHOCTb MPOM3-
BOACTBA W BbICOKOE KAyeCTBO MPOLYKLMUW, TO UCKYCCTBEHHOE BOCMPOW3-
BOACTBO ANS BbIMyCKa MO/OAM B BOAOEMbl HaLENeHOo A1 nonyyeHue
MOTOMCTBA, CMOCOBHOMO ObICTPO pearnpoBaTh Ha U3MEHEHWS B OKpYXKato-
Weli cpede, afanTupoBaTb CBOE MOBEAEHME, pasnuyartb/n3beratb XWLHU-
KOB, 6bITb AOCTAaTOYHO TMOKUM K M3MEHEHWUSM MapaMeTpoB cpefpbl (TakuM,
Kak TemmnepaTypHas cTpaTuduKauus, HegocTaToK KMCNopoaa, MYTHOCTb,
BO3/ENCTBME BETPA U BOJH), COMPOTUBAATLCSA MAaTOreHHOM MUKpodIiope 1
3()heKTMBHO B3aMMOAENCTBOBATb C KOHCMELMDNUYECKUMN OpraHu3Mamu.
Takum 06pa3oM, Le/blo BbpallMBaHUA MOMOAU ANS BbIMYCKa B €CTECTBEH-
Hble YCNOBMS [O/MKHA ObITb MOAFOTOBKA €€ K CYPOBbIM AMKWM YC/OBUAM
[355]. CTpaHbl, OCYLLECTBAAIOWME BOCCTAHOB/EHME MPUPOAHBIX MOMNyNs-
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LA OCETPOBBIX pbld, AOMKHbI NPUAEPXMBATLCS PaMcapcKoil aeknapaumu,
KOTopas peryimpyet crefyrolue NofoXeHNs: OLEeHKa 3arnacoB W perynu-
pOBaHWe MPOMbIC/Ia OCETPOBLIX; Cpefa 00UTaHMA OCETPOBbLIX — € OLEHKA W
BOCCTaHOB/IEHME; (HOPMMPOBAHME W COBEPLUEHCTBOBAHME POAWTENLCKOrO
CTafja, COXpaHeHVe TeHETUYECKO LEeMOCTHOCTA POAMTENbCKOrO CTafa;
cTpaTerus MOBTOPHOIO 3apbl6/IeHWs U CONYTCTBYHOLLME Mepbl; 3arpssHeHme
cpeabl ¥ Mepbl MO CMATYEHNIO NONOXeHUs. [1S BOCCTAHOBNEHNS KaXXAOr0
KOHKPETHOro BMAa B KaXoi CTpaHe pa3pabaTbiBaeTcsi MOAPOOHbIA NiaH
pevicteua (Action Plan), B KOTOPOM NoApo6HO MPOMNMCHIBAKOTCS Meponpus-
TUA NO BOCCTAHOB/IEHMIO MPUPOAHBIX NONYNALMIA OCETPOBLIX Pbib, KaneH-
[lapHble CPOKW, OTBETCTBEHHbIE OpraHM3auun, UCTOYHWKM (PrHaAHCUPOBa-
HWS, NapaMmeTpsbl, onpegenatoLye 3thheKTMBHOCTb NPOBEAEHHbIX Meponpu-
ATWIA, N ApYTie MOMEHTbI C YY4ETOM MECTHbIX, 3aKOHOAATEeNbHbIX, reorpa-
(h1YECKMX U KNMATUYECKMX 0COBGEHHOCTENA.

Mpn hopmMMpoBaHMM MATOYHBLIX CTaj A1 NMPOW3BOACTBA MOCaA0YHOI0
maTepuana, npefHasHa4eHHOro A1 BOCCTAHOB/IEHWA NPUPOAHBIX MOMy/s-
LMiA, He06X0AMMO COBMOAaTh CeaytoLLMe KNOUEBLIE MOMEHTbI: YBEANYe-
HWe reHeTNYeCcKoro pasHoobpasus NyTeM obMeHa 0COBSMM C ApYrUMK CTa-
[aMu; 1CMo/b30BaHME MaKCMMa/IbHO FreTeporeHHbIX 0co6ei npy hopmmpo-
BaHUM CcTafa; HeOOX0AMMOCTb YETKOrO NpeACcTaBNeHNs 0 COCTaBe MaTOYHO-
ro craga (4McToTa, MPOVCXOXAEHWE, POACTBEHHbIE OTHOLLEHUS MEXAY
0C06sIMM); BblpaBHMBaHME pasmepa cemeil (MOTOMKOB pasHbIX Nap Mpous-
BOAMTENEN); NOAAEPXKaHNE BbICOKOW FEHETUYECKOW M3MEHYMBOCTM MyTeM
obmeHa ocobsmu (rametamu) € Apyrumy ctafamu; pasfefieHve craja Ha
rpynnbl 1 BblpalyBaHMe NOPO3Hb; MCMO/Mb30BaHME CTapbiX NPOM3BOAMTE-
Neil Ans CHKEHWUS Ymcia reHepaumii; BbipaBHMBaHWE BK/1ada NMPOV3BOAM-
Teneid (MM ceMeiHbIX TPYNM) B MOCnefytoline reHepaumun; mnsberaHue
6/IM3KOPOACTBEHHOTO CKPELLMBAHWSA, YBEIMUYEHNE TEHETUYECKOrO PasHoob-
pasus [242].

PblbonocagouHblii MaTepuas, npegHasHaydeHHbId Ana BbIMycka B ecTe-
CTBEHHbIe YCMOBWS, JOMKEH OLEHMBATLCA MO (IUTHEC-MOKa3aTesisiM, OCHO-
BaHHbIM Ha BbISIBIEHWMN Pab0Tbl YETbIPEX OCHOBHbIX MEXaHU3MOB: a) CeH-
COPHbIE CMOCOBHOCTU 1 HEMpepbIBHas HEPBHas CUrHanmM3auys, 6) nosHaea-
TeNbHas CMOCOBGHOCTb BbISBASATb CYLLECTBYIOLLME Yrpo3bl, B) MEXaHU3Mbl
pearvmpoBaHus, No3sonsoLLme 3heKTMBHO n3beratb yrposbl, r) usmue-
CKVe BO3MOXXHOCTW MPOSIBNEHNS peakuun B CTeneHn, Heobxoaumon ans
oTnopa xuwHuKy [352]. Ans 3Toro HeobxoaMMo pa3paboTaTb eAuHYH Me-
TOAMKY OLEHKN (PUTHEC-MOKa3aTeNieil pblbonocafgouHoro Matepuana. Bax-
HbIM MOMEHTOM [/ BbINYCKaeMO MONOAMN SBMISETCA ee CNOCOBHOCTL BO3-
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BpaLlaTbCs K MecTaM BbIMyCKa MPW SOCTMXKEHWUWM NOMOBOW 3PENocTn Af1s
€CTECTBEHHOI0 PasMHOXeHMA (XOYMUHT). [ 3TOro npegnaraeTca opraHu-
30BbIBaTb M0OJIEBbIE NepefBUKHbIe Liexa B MeCTax BbIMycKa, B KOTOPbIX By-
[leT OoCyLLEeCTBNATLCA BblAepXM1BaHNE MOMOAW Ha BOLE eCTECTBEHHOro BO-
[OUCTOYHMKA. Takue Lexa BO3MOXHO C034aBaTb Ha 6a3e Luaccu rpysoBoro
aBToTpaHcnopTa. A9 TEXHON0r1M NOoAroToBKM pbi6onocagoyHOro MarTepu-
ana nepef, BbIMYCKOM B €CTECTBEHHYIO cpefdy MepCrneKTUBHbIM ABNAETCA
co3faHue cneuuanbHbIX MPYAOB, B KOTOPbLIX MOAENMPYHOTCA OCHOBHbIE
3N1eMEHTbI JUKON NPUPOAbl, YTO MO3BOUT OCYLLECTBNSATL MOLMOTOBUTE/b-
HYIO TPEHUPOBKY MOMOAWM nepes Bbinyckom [189].

BaXHbIM MOMEHTOM B TEXHO/OMMW BOCCTaHOB/IEHMS MPUPOLHbLIX Nomny-
NAUNIA ABNSETCS UCNOMb30BaHME COBPEMEHHBIX 1 pa3paboTka HOBbIX METO-
[0B MeueHusa pblb, B TOM YMC/e C WUCMO/b30BaHNEM HOBEMLLIMX METOLOB
TENeMeTPUN.

[na benapycy B pamMKax BOCCTaHOBNEHWS MPUPOAHbIX NONYNsLWii
0CeTPOBbIX PbI6 NEPCNEKTUBHO Pa3BUTUE CNeAYIOLLMX NPOrpamMmm.

1. MporpaMma BOCCTaHOB/IEHWS MPUPOAHOI MONYAAUMM AHENPOBCKON
cTepnsign B p. OHenp u ero nputokax — bepesnHe, Coxe un MNpunatn. Pea-
N3aums GaHHOW Mporpammbl BO3MOXHA MPW MOKYMKE OM/I040TBOPEHHON
VKpbl CTEPNSAM HAaTUBHOM [LHENPOBCKON nonynsumm (Hanpumep, B [OH-
CKOM WM HWXHeLHENPOBCKOM OCETPOBbLIX 3aBOAax) C MojpalivMBaHUeM,
MOArOTOBKOI M BbIMYCKOM MOJIOAM B pekn Benapycu npyu 0fHOBPEMEHHOM
CO34aHMN COBCTBEHHOrO MATOYHOrO CTaja CTepnsau LHENPOBCKON nony-
NAUMKN B PbIBOBOAHbLIX OpraHu3aLmsXx.

2. MporpaMma peakknMmatu3aumMm W BOCCTaHOBMEHWUS CTepnsgvn B
TPaHCrpaHWYHbIX BOAHBLIX 6acceliHax benapycu wn JinTebl (MHMLMATMBA
WMHcTutyTa pblbHOro xosanctsa HAH Benapycn u VIHCTUTYTa reHeTUKN 1
umtonorunm HAH Benapycu). Peanusauus JaHHOW NporpammMbl BO3MOXHA
npu co3faHny COOTBETCTBYHOLLMX CreLMau3MPOBaHHbIX TEXHOMIOMMYECKUX
YCNOBWI BbIpaLMBaHUS pblGONOCa04HOI0 MaTepuana 41s eCTeCTBEHHbIX
BOJOEMOB.

3. YuacTtue B [NporpamMme BOCCTaHOBNEHWS NPUPOAHON monynsauum 6an-
TWUIACKOro oceTpa MyTeM BbIMycKa ero B p. Bunus. Peannsaums gaHHo npo-
rpamMmmMbl BO3MOXHa MpW MOKYMKE OM/I040TBOPEHHON MKPbI €BPOMEACKOro
6anTuiickoro ocetpa (Hanpumep, B F'epMaHCKOM MHCTUTYTe BOLHOW 3KOJ0-
rMM 1 pbi6OBOACTBA BO BHYTPEHHUX BOAOEMAx) C NogpallimBaHueM, MoAro-
TOBKOI U BbIMYCKOM MOMOAM Ha Tepputopumn Benapycu npu o4HOBPEMEH-
HOM CO3[jaHMN MaTOYHOrO CTafa B PblI6OBOAHBIX OpraHM3auumsx [12].
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MporpammMbl BOCCTAHOB/IEHUA AUKUX NOMYNALMUIA OCETPOBLIX Pblb — 3TO
macluTabHble MeponpusATYS, 3QMEKTNBHAA peann3aLms KOTOPbIX BO3MOXHaA
MpM  MakKCMManbHOM B3aMMOLENACTBMM  OCHOBHbIX 3aMHTEPECOBaHHbIX
YYaCTHWKOB CMeLMann3MpoBaHHbIX OpraHm3aunii 1 06LLECTBEHHOIO NMOHU-
MaHWsi BaXKHOCTW OCYLLECTB/ISEMOIA PaboThbl. TEXHOMOMMYECKYH) YacTb Ta-
KMX NporpaMm MpeanaraeTca peann3oBbiBaTb IHCTUTYTY PbIGHOrO XO035iA-
ctBa HAH Benapycu, Benopycckoii rocyjapCTBEHHOW Ce/lbCKOX03SIACTBEH-
HOW aKafleMnn Ha 6a3ax [JeiCTBYHLLMX PbIOOX03ANCTBEHHbIX OpraHM3aLuii.
[eHeTMYeCKMA KOHTPONb MpeAnaraeTcs peann3oBbiBaTb VIHCTUTYTY reHe-
TUKN 1 umtonorun HAH Benapycn npyu BO3MOXHOI momoLyy Bceepoccuii-
CKOro Hay4HO-MCCNefoBaTe/lbCKOr0 MHCTUTYTa PbIGHOr0 X03A1CTBA M OKe-
aHorpagmn. MOHUTOPUHT W onpegeneHve 3PQeKTUBHOCTU MNPOBOAUMbIX
MepONpUATUIA MpeanaraeTcs peasn3oBbiBaTb HayyHO-NPaKTUYECKOMY LieH-
Tpy HAH Benapycu no 6ropecypcam 1 benopycckomy rocyfapcTseHHOMY
YHMBEPCUTETY. OCYapCTBEHHBIA KOHTPO/b U YNpaBneHUe MpeanaraeTcs
ocyLecTBNATb MUHMCTEPCTBY NPUPOAHBLIX PECYPCOB U OXpaHbl OKpYXKato-
e cpegbl U MUWHUCTEPCTBY CEMbCKOrO XO3AACTBA WM MPOAOBONLCTBUS
Pecny6iuku benapyce.

Taknm 06pa3om, Ha OCHOBaHUW COBPEMEHHBLIX MWUPOBbIX 3HAHWIA W [O-
CTV)XEHMIA BeNOPYCCKUX Y4YeHbIX paspaboTaHa euHasi CTpaTerns pasBuTums
0CeTpoBoACTBa B Pecnybnuke Benapycb, BKIOYalOLWas OMMCaHWe OCHOB-
HbIX Y3KONPO(U/bHBIX TEXHONOMMYECKMX OCOBEHHOCTEN MO TaKyMM Hanpas-
NEHUAM, KaK WKOPHOE OCETPOBOACTBO, MSCHOE OCETPOBOACTBO, WCKYC-
CTBEHHOE BOCMPOM3BOACTBO M BOCCTAHOBMEHUE MPUPOAHBIX MOMYALMIA.
Peanusauns faHHON CTpaTernm no3eoUT MOBbICUTL 3PHMEKTUBHOCTL 6eno-
PYCCKOro OCETPOBOLCTBA, a Takke OyAeT Cnocob6CTBOBATb YBENUYEHUIO
3KCnopTa OCETPOBOW NPOAYKLMU U BOCCTAHOB/IEHWIO MPUPOAHBIX NOMy/s-
LM 3TUX PEINKTOBbLIX PbIb.

2.3. PpI60BOAHBI HHIYCTPHAJBHBINA KOMILIEKC HA 0a3e Kadeapbl
HMXTHOJIOTHH U PHIOOBOICTBA — IePCNIEKTHUBHOE HANPABJIEHUE
B PA3BUTUM aKBAKYJbTYPbl HEHHbIX BUAOB PbI0

PbI6OBOAHbLIA MHAYCTpUanbHbIA Komnieke YO BIFCXA ocylecTsnseT
BblpalyBaHMe pafgy)kHol (hopenn ¢ UCMoMb3oBaHWEM TexHonorun Y3B ¢
noTpe6neHrem MeHee 10 % cBeXei BOAbl B CYTKU.

AhheKTMBHOCTL MpUMeHeHUs Y3B B pamKax TpaguLMOHHOro pbl6o-
BOACTBa 06ecrneynBaeTcsa 3a CHET CeLyoLWwmnX NPenMyLLecTs:
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a) BO3MOXXHOCTM CO3AaHuNsA YCNOBWIA BbipallMBaHus, B KOTOPbIX 0becne-
YMBAETCSA MaKCMMa/bHbIA POCT M TEMN HAKOMEHWS NPOAYKLMN NpaKTuYe-
CKV NH06bIX BUJOB;

6) 06ecrneyeHre MOSIHOrO KOHTPONSA W YMNpaB/eHNs NMPOU3BOACTBEHHbLIM
MPOLEeCCOM HE3aBMCMMO OT BHELLUHMX YC/0BWIA MPY COXPaHEHUU MXTUOMa-
TOMIOrMYECKOW 1 3KOMOrMYEeCKOM YMCTOTbI MPOM3BOACTBA 3a CUET Bblpally-
BaHUs pblbbl B O4HOM M TOM >Xe 00beMe BOfbl C MPUMEHEHWEM CUCTEMBI
MOSIHOW OYMCTKU N pereHepaLymn KauecTsa BoAbl 40 UCXOLHOTO YPOBHS.

BblpalyBaHue pbibbl B PeLPKYISLMOHHBIX CUCTEMAX MPOUCXOANT MpK
MHOTOKpPaTHOM MCMOJ/Ib30BaHUM OLHOMO M TOro XXe 06beMa BOfAbl, NoABep-
raeMoro O4YMCTKE ¥ BHOBb BO3BPALLaeMoro B pbliboBOAHbIE eMKOCTU. B Ta-
KOM Buge crcTemMa 0becneyrBaeT HafeXHbI KOHTPO/Ib 3a NpoLeccami Bbl-
pawmBaHns U MO3BONAET OCYLLECTB/IATL COOTBETCTBYIOLLME MEPONPUATUS
Mo ONTUMM3ALIMI BOLHOI Cpefpbl.

B pamkax ["ocyaapcTBeHHOI Mporpammbl pasBUTUSA PblBOX03ANCTBEH-
HO [feATenbHOCTM Ha 2011-2015 rr., YTBEPXKAEHHOW NOCTaHOBMEHWEM
Coseta Munuctpos Pecny6nvkn benapycb 7 okta6ps 2010 r. Ne 1453 (B
pefakumn noctaHosneHus CoseTa MuHucTpoB Pecnybnuku Benapycb
17 chepans 2012 r. Ne 159)) npeaycMOTpeHO NPOM3BOACTBO TOBAPHON pbli-
6bl B pecnybnmke B 2015 r. go 25,2 TbIC. T, B TOM HKC/E NPYA0BOW PblObl —
19,7 TbiC. T, 03epPHO-PEYHON PblObl — 1,7 ThIC. T, LUEHHbIX BUAOB Pbl6 A0
3,8 TbiC. T. [Ina JOCTUXEHWS Ha3BaHHbIX 06LEMOB NPOW3BOLCTBA MIaHUPY-
eTcs co3faHue 16 crneumann3MpoBaHHLIX WMHAYCTPUabHbIX KOMIMIEKCOB
411 BblpallMBaHMA TOBapHOW NPOAYKLUMKU NOCOCEBLIX, COMOBbIX U OCETPO-
BbIX  BMAOB  pblb, 2  CMEUManu3npoBaHHbIX  PblOGONMUTOMHUKOB-
PenpoLyKTOPOB A/ MPOM3BOLACTBA PbIBONOCaj04HOr0 MaTepuana fococe-
BbIX, CUTOBbIX W APYTUX BUAOB Pbib.

B pamkax yka3aHHOW ["ocyapCTBEHHOW NporpaMmbl pasBuTus pbliboxo-
3AMCTBEHHOW [eATeNbHOCTU, a TakXke B pamkax [f0oCyaapCTBEHHOW WHBe-
CTWULUMOHHOW nporpammbl Ha 2012 rog, yTBepXaeHHOW Yka3om lMpesngeHTa
Pecny6nuku Benapycb o1 17 deBpans 2012 r. Ne 75, oCyLLEeCTBNEHO CTPOU-
TeNbCTBO PbIGOBOAHOIO WHAYCTPUASILHOTO KOMMJIEKCA MO BblpalLMBaHUIO
pbl60MOCafOYHOr0 MaTepuaia /I0COCEBLIX BUAOB Pbi6 C 1CMO/b30BaHMEM
CUCTEMbI 3aMKHYTOr0 BofocHabxeHus (¥Y3B) Ha 6a3e YO BIFCXA . Fopku
Morunesckoii 06nacT.  Pbl6OBOAHBIA  UHAYCTPUA/IBbHBIA  KOMMIEKC
(puc. 2.2) pacnonaraetcs Ha Tepputopun yuyebHoro nonuroHa YO BICXA
N COCTaBNSET eAMHbIA KOMMNMEKC ¢ Kadedpoil MXTMONOrMmn 1 pbib6oBoACTBa
(puc. 2.3), KoTopas OCYLLECTBASET NOArOTOBKY CMELManNCTOB Ans PbliboXo-
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3AMCTBEHHOW OTpacAn Mo crneunansHOCTU «pOMbILLIEHHOE  PbIGOBOS-
CTBO».

TeXHHKO-TEXHOJIOTHYECKAs] XapaKTepucTuka. Pbl6OBOAHbIA WHAY-
CTpVasbHbI KOMMMEKC paccunTaH Ha npounssogcteo 3 000 000 wt. monoau
pafy>kHol openu cpefHein Haseckoin 50 r B rog. lMnowagb OCHOBHOMO
MPOM3BOACTBEHHOTO 3AaHNa cocTasnseT 2 880 M°. B cocTas pbiGOBOAHOIO
WHAYCTPUANbHOTO KOMMEKCa BXOAAT 4 MOAYNA: MOAYNb WHKy6auumu, Mo-
Lynb NOApaLLMBaHNS NMUYMHKK 80 5 1, Mogynb Ne 1 BbipallmBaHUs MOMOAU
[0 50 r, mogynb Ne 2 BbipalmBaHua mosogm 4o 50 r.

[]
n
"

]
(1]
e

g = W ]
- =

Puc. 2.2. ®acag pbIGOBOAHOTO MHAYCTPUATLHOTO KOMM/IeKCa

Puc. 2.3. Kopnyc kategpbl UXT1onornm un pbibosoacTea
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Kaxxablli Mogynb MMEET He3aBNCUMYHO CEKLMI0 BOLOMOArOTOBKM, KOTO-
pasi COCTOUT 13 CNeAYHOLLMX 3/IEMEHTOB:

® MexaHWNYecKunin 6apabaHHbIA HUNLTP;

® a3pupyoLMiA BUOMOrMYECKNA (IUNBTP «MJlaByYas NOAYLLKa;

e Kare/bHbI 61ONOrNYECKNIA (UNLTP;

® KVCNIOPOAHBIVi PeaKTop;

® ybTPahMoNeToBbIA U3NyyaTenb;

® Hacochl.

B kaxxgom mofyne Bofa, nocTynatowas n3 6acceitHoB (/I0TKOB) C pbli-
60i1, nonagaeT Ha nepeyto a3y 06paboTKM B CEKLMIO OUUCTKU BOAbI — Ca-
MOOUMLLAKOLLMIACA MeXaHWYecKuii unbTp. 3[4ecb BoAa MPOXOAUT 4epes
TOHKYIO CeTb, MUKPO3KPaH ¥ nonajaeT B OTCTOMHMK dmnbTpa. Ocanok (B
OCHOBHOM (peKasiun pbl6) nocTeneHHo yaansetca. pouecc NOSHOCTLIO
aBTOMaTu3MpoBaH. Boga 13 MexaHM4eckoro (uabTpa nonagaeT B Konogew,
C (uAbTPyIOLWMM MaTepuanom — (GULTP «MnaByyas Nofgylika». Boga B
3TOM NpUAMKe MOCTOSIHHO a3pupyeTcs, MO3TOMY MPOUCXOAWT [ABUXKEHUE
6ronoruyeckoro unbTpytolero matepuana. nybuHa GuabTPOBaNbHOIO
Konogua cocTaBnsieT MpUMepHO 2,4 M. PUAbTPYHOLWMIA MaTepuan COCTOUT
13 HeBOMbLUNX NAACTMKOBBLIX KOMEL, C OTKPbITON CTPYKTYPOil C 6OMbLUOIA
yAeNbHOM NNoLwaapto noBepxHocT — 800 M%/m3. UTo6bI 136exaTh cKanm-
BaHUsl 6MONJIEHKMN, KOTOPas MOXET CTAHOBUTLCA MPUYUHOL 3aKyNOp1BaHnS
OTBEPCTWiA, PUNLTP NOCTOSHHO HAaXOAUTCS B ABMKEHUW. PunbTp 06nagaeT
CMOCOGHOCTLIO CaMOOUMLLATLCA, €CIM YPOBEHb aspauum 1N MPOXOXAEHNS
BOAbl CKBO3b HEFO [JOBOJ/IbHO BbICOK. Pasmep thunbTpa n 06bem MOTOKa BO-
bl CBA3aHbI C KOIMYECTBOM NOTPe6IAEMOro KopMa 1 ieXkaT B OCHOBE Mpo-
M3BOACTBEHHON MOLLHOCTU cUCTeMbI. Hag hunbTpoM pacnonaratoTcs BeH-
TUNATOPbI HA KPOBJe A5 BbITArMBaHUSA BO3Ayxa HapyxXy. Takum o06pasom,
MPOMCXOANT ra3o0bMeH. YTNeKuC/bii ra3 nerko yaanserca u3 Bofbl, U
YBENUMBAETCA KOHLEHTPALMA KUCIOPOAa, YTO co3faeT 61aronpusaTHyo
cpeay AN HUTPUUUMPYHOLLMX GaKTepuii. ITU GakTepum npeobpasyroT
BbICOKOTOKCUYHbIA aMMMaK, OCHOBHOW MPOAYKT OTXO[OB, B KOHEYHbIi
NPOAYKT nepepaboTku — HUTpaT. lMpouecc NpoucxoguT B fABe CTaguu:
OKucNeHne ammuaka bGaktepuamm Nitrosomonas sp. Mocne NpoxoXxaeHus
CeKUMM 06paboTKM BOAbl OHA 3aKauMBaeTCs B OacceliHbl C pblOOi yepes
NNacTUKOBbIE TPYObI. [0 NyTu K 6acceiHam ¢ pblboii Boga MPOXOAUT Yepes
peakTop — COCY[, BbICOKOTrO [aBfieHus, rAe OHa HacbILLAeTCs KWUC/IOPOAOM.
E>xeHeBHas Hopma NoTpebieHns K1CNopofa coCTaBnseT npubansnuTesHO
700 r Ha 1 Kr Kopma. YacTb Bofbl, HaNpaBAseMoii K KanenbHOMY (unbTpy,
TeueT uepe3 30HY 06/1yyeHMs ynbTpacmoneTom. Moj BO3AEACTBUEM 3EK-
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TPOMArHWUTHOIO M3/y4eHns NOALEPXKUBAETCA HU3KUI YPOBEHb COAEPXKaHUs
6aKTepwin B BOfe, a TakxKe MOrnobaroT napasuThl U Apyrne 60/1e3HETBOPHbIE
opraHn3mbl.

Moayans uaky6anuu. B fgaHHOM mogyne (puc. 2.4) 6yneT OCyLLecTB-
NATLCA JOVMHKY6aLuuMa OnnoLOTBOPEHHON MKPbl (3MOPMOHOB) Ha CTagum
rnaska, kotopas 6yaeT 3aBO3UTLCA U3 APYTUX CMELUAIN3UPOBaHHBIX Pbl6o-
MUTOMHWKOB. [anee 6yAeT OCYLeCTBATLCS BblAepXXUBaHWE CBOGOAHBIX
3M6PUOHOB ¥ MEPEeX0of TMYUHOK Ha NUTaHUE UCKYCCTBEHHLIMW KOpMamu v
UX BblpalMBaHme 40 cpeaHein Hasecku 0,35 r. B cocTaB Mogynsi MHKy6a-
LMK BXOAAT 54 WHKY6aLMOHHbLIX annapara N0TKOBOro Twma no 0,34 m°.
Mpofo/MmKMUTENBHOCTL PaboThl JAHHOr0 MOAYNA 3a OAWMH LMK COCTaBUT
30 gHeid. Mnowans NoBepxXHOCTH BOLbI MHKYOALMOHHBIX IOTKOB COCTaB/IA-
eT 124 M%. OXMfaeMblii MaKCUMabHBI CyTOUHbI 06BLEM KOPMOB B CUCTe-
Me B MoAyne WHKy6auuu — 14 kr. MA0THOCTb NOCAKM B MOLY/Ne UHKY6a-
umm — 10 3 Kr/m®, TemnepaTypa Bofbl B MOAYy/Ne UHKy6auum oT 4 1o 18 °C.

Puc. 2.4. Mogynb uHKybauum

Monayapr nogpamuBaHusl JHYAHKH 10 5 r. B pgaHHOM Mogyne
(puc. 2.5) byaeT ocywecTBAATLCA NoApaliuBaHMe NUUMHKKA [0 CPeaHei
HaBecku 5 r. B cocTaB mofyns nofpalimMBaHnsi BXOAMT 8 6acCeinHoB Mo
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18,8 M°. MpOOMKNTENLHOCTL PaBOThI JAHHOTO MOAY/A 3a OAUH LKA CO-
cTaBuT 50 gHeld. Mnowaab NOBEPXHOCTM BOAbI Pbl6HbIX BACCENHOB B MOAY-
Nle nojpawumeaHus coctasngeT 150 Mm% OXnAaemblii MaKcUMabHbIN cy-
TOYHbI 06bEM KOPMOB — 94 Kr. MakcuMaibHast MAOTHOCTb MOCaAKM — A0
30 kr/m®. Temnepartypa Boabl — oT 14 0 18 °C.

! [

Puc. 2.5. Mogynb nofpawyBaHus IMYUHKM N0 5 1

Moaysu (Ne 1 u Ne 2) BoipamuBanust MoJioau a0 50 r. B jaHHbIX MO-
aynsax (puc. 2.6) byneT ocyLlecTBNATLCA BblpallmMBaHUe MOMOAM O Cpef-
Heil HaBeckn 50T. B cOCTaB Kax[oro MOLYNs BblpalliMBaHUA BXOAUT
20 GacceiiHoB no 18,8 M*. MPOAOMKUTENLHOCTL PaGoThl ABYX MoAyneit 3a
OAMH UmMKN cocTaBuT 120 gHeld. MNnowans NoBEPXHOCTU BOAbI PbIBHbIX Hac-
CeliHOB B MOZly/Ie MOAPALLMBAHUA COCTaBNAeT 752 M% OXWAaeMblii MaKcu-
Ma/lbHbIVi CYTOYHbI 06bEM KOPMOB B [BYX Mogynax — 500 kr. Makcu-
Ma/lbHas MA0THOCTL NocaaKku — Ao 60 Kr/m>. TemnepaTypa BoAbl — 0T 14 10
18 °C.
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Puc. 2.6. MoHTaX Mofyns BblpallmBaHus Monoam 4o 50 r

HOI[FOTOBKa KaJApoB M HAay4YHO-HCC/ed0BaTe/JIbCKadA paGOTa. Pbi60-
BOAHbIA MHAYCTPUa/bHLIA KOoMNneke YO BICXA 6yaeT sBnaTbea 6a30it
[/ MPaKTWYEeCKON NOArOTOBKM CMELManMCTOB Mo cneupanbHocTaM «Mpo-
MbILL/IEHHOE PbIGOBOACTBO», «300TEXHUs», «MenMopauns U BOAHOE XO-
3AicTBO». Ha 6ase komnnekca OyaeT OCYLLeCTBAATLCA MOATOTOBKA Hayu-
HbIX KafpOB BbICLUEV KBaNU(pMKaLMM No crneuuanbHoCTaM «PbiGHOe X035ii-
CTBO M aKBaKy/nbTypa», «bnonormyeckune pecypcebl», «xrmonorus», «ma-
pobuonorus».

Ha 6a3e pbl6OBOAHOIO WMHAYCTPMANLHOrO KOMMAaekca OyayT NpoBo-
ONTbCA PyHAaMeHTa/IbHbIE U MPUKNAaLHbIE Hay4YHbIE UCCNE0BaHUA B paMm-
Kax rpaHToB benopycckoro doHga (yHAamMeHTanbHbIX WCCeA0BaHWA,
["ocyfapcTBEHHOr0 KOMUTETA MO HayKe W TeXHONMorMu, EBponeickoro coto-
33, a TaKkke MeXAYHapOo4Hble Hay4HO-NPaKTUYeCKMe KOH(EepPEeHLMW, KOH-
rpecchl 1 ceMyHapbl MO BOMPOCaM Pa3BUTKS COBPEMEHHOI aKBaKyNbTypbl.

B cocTaB pab0oTHMKOB pPblIGOBOAHOIO MHAYCTPUASbHOIO KOMMJEKca M
npuneraroLlein K Hemy kadefpbl UXTUONOTMW 1 PbIGOBOACTBA BXOAAT MO-
nofple yyeHble — naypeatbl crieluansHol npemun Morunesckoro obnmc-
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nofikoma; faypeatbl cTuneHamn MNpesnaeHTa Pecny6nuku benapycb acnu-
paHTaM, Ta/laHT/IMBLIM MOJIOALIM YUeHbIM; faypeaThbl NpeMun HauuoHanb-
HOW akafemMun Hayk Benapycu; naypeatsl koHKypca BAK Pecny6iukn Be-
napychb «J/lydias KaHgmaaTckas guccepraums roga.

Ha 6a3e pbl60BOAHOIO MHAYCTPUANLHOIO KOMM/EKca 6yeT OCyLlecTB-
NATLCS NPOBefEeHNEe KYPCOB NOBbLILLEHUA KBAMMUKALMKN 1 NEPENOLTOTOBKU
CMeLmnanncToB pbI60X03AMCTBEHHOM OTPac/W; MPOBefeHNe COBMECTHbIX
MEXYHAPOAHbIX HaYYHbIX WUCCMEfOBaHWi; a TaKKe BO3MOXHA MpakTuye-
CKas MOLrOTOBKA CMeuManncToB W3 ApYyrux BY30B MO CMELManbHOCTAM
611010 MYECKOr0 1 BETEPUHAPHOIO Npodunei.

CooTBeTCTBHE MENKIYHAPOIAHON MpaKTHKe W cTaHaapTam. Bbi6paH-
Hasi TEXHO/OMMA B COOTBETCTBUM C 3aKntoueHnem PYTT «MHCTUTYT pblGHO-
ro xossiictea» PYT «Hay4HO-NpaKTUYeCKWil LIEHTP MO XXMBOTHOBOACTBY
HauunoHanbHO akagemuy Hayk bBenapycu» MOAHOCTbIO COOTBETCTBYET
MEXAYHapOoAHbIM CTaHAapTaM U MpakTMKe COBPEMEHHOW aKBaKy/bTypbl.
TexHonornyeckoe 060CHOBaHMe OblN0 pa3paboTaHo KoMnaHuein Finnelma
Engineering (r. XenbCuHKu, PUHAAHANS) COBMECTHO C KOMMaHuein Hesy
(FonnaHguns), KoTopble NPUHANM yyacTue B MPOoeKTUpoBaHue 6osnee 30-Tu
aHanornyHbIlii pbi6OBOAHBLIX KOMMIEKCOB B EBpone, Asnmn 1 KOxHoin Ame-
puKe.

MOHTaX 1 3anmyCcK TEXHOIOTMYECKOro 060pyfoBaHuMs, a Takke conpo-
BOX[EeHMe paboTbl KOMMIEKCA B CTapTOBbIA nepuof obecneumaeT OAO
«TMNPOPbLIBXO3» (r. Mocksa, Poccuiickas deaepaumsi), KoTopas npu-
HANa y4yacTuve B NPOEKTUpoBaHWM 6onee 10 aHaNoOrMyHbIX PblGOBOAHBIX
KOMM/eKcoB B cTpaHax CHI.

AHanornyHble pblb0BOAHbIE MHAYCTPUATbHLIE KOMMEKCHI MO BblpaLLy-
BAHMIO LieHHbIX BUAOB PbI6 M OCHOBaHHbIE HAa NMPUHLMMIAX Y3B nonyyunm
LUIMPOKOe pacrnpocTpaHeHne B HOxHoli Kopee (Hanpumep, Woo Chang
Corporation, Ceyn), ®uHnsaHaMM (Savo-Lax, Paytanamnu), Poccum
(«Kpok», Kanyxckaa o6nactb), Jiutee (UAB Auksinis), Wtanum
(Agroittica Lombardo, KansucaHo), Yunu (La Araucana, KansucaHo), A3-
paune (kmbyy, Ein Hamifratz) v gp.

2.4. BoccTaHoBJIeHHe OMYJISIIAN €BPOTEHCKOro oceTpa
U NepPCNeKTUBBI ero BeejieHust B pexkn benapycn

Acipenseridae — cemeiicTBo pbl6 U3 oTpsaga Acipenseriformis. Pbibbl,
BXOJALLME B 3TO CEMEWCTBO — HEMHOTOYUC/IEHHbIE OCTaTKM OYeHb APEBHUX
(hopM C apxaunyHbIMK YepTaMu CTPOEHWA TeNa, N3BECTHbIE ELLe C HUDKHEop-
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CKOro nepuoja. V13 npoxofHbIX 0CeTpoBbIX B Mnpefenax benapycu paHee
e[AVHUYHBIMK  3K3emnaspamMu  3axoaunm  Huso huso u  Acipenser
gurldenstaedti, nogHumasLvecs no AHenpy A0 Morunesa v Bbllle, HO yXe
¢ Hayana 30-x rr. XX CT. B CBfA3M CO CTPOUTENLCTBOM [HenpoBckoi M3C
3axo0fibl UX MONHOCTLIO NpekpaTuAnch [52]. EAMHCTBEHHbIM BMAOM OCETPO-
BblX, BCTpevaloWwMmMcs B pekax benapycu, sasnsetca A. ruthenus.
B HacToALee BpemMsa ee efMHWUYHbIE 0COOM BCTpeyatoTcsd B p. AHenp u be-
pesuHa, a Takke B 3anafHoi [suHe, rge oHa 6blia akKNMMaTU3MpOBaHa.
CTepnsgb BKNtoYeHa B KpacHyt KHWUTY benapycu Kak Bug, Haxogawmiics
nof, Yrpo3oi Uc4esHoBeHUs. B CBA3M C 3TUM B HACTOsLLEe BPEMS BeAyTCS
paboTbl MO BOCCTAHOBMEHWIO MOMYNALUM CTEPNSAW B [Henpe v B Apyrux
pekax benapycu [102].

Bmecte ¢ Tem 10 cepeauHbl 50-x rr. XX cT. Ha Tepputopun benapycu
OTAENbHLIMU 3K3eMNIApaMK BblnaBauBascs 6antuiicknii ocetp (A. sturio),
KoTopbIii 3axoaun B HemaH [53] u HM30BbsA 3anagHoii AsuHbl [52]. MoaTo-
My ana Benapycu BO3MOXHOCTb BOCCTaHOBJIEHMA MOMYNAUUKM 3TOr0 BUAa
ABNSAETCA BECbMA aKTya/bHOIA.

VcTopuueckun 06nacTb pacnpocTpaHeHns 6aiTUincKoro, Uam atnaHTuye-
CKOro, unu eeponerickoro ocetpa (A. sturio) pacnonaranacb oT banTtuiicko-
ro n CeepHoro mopeit, yepes CpeausemMHoe Mope, A0 YepHoro mops [351]
(puc. 2.7). B HacTosLLee Bpems 3TOT BUA BKIOYeH B KpacHyto KHury Poc-
cum, ®paHumm, Ncnanuu, Monbwn, MepmaHnn n B Lenom B EBpone cuuta-
eTCsA Moj Yrpo30ii NoMHOro ncuesHoBeHns [293]. Tak, B 4acTHOCTK, B [ep-
MaHuK, B 1983 r. aTnaHTUYECKMIA 0CeTp paccMaTpuBa/Csl B Ka4ecTse Bbl-
mepLlero Buga [226]. Tem BpeMeHeM eAWHCTBEHHAs HEMHOrOYMCNEHHas
npupoaHas Nonynauus B HacTosLLee BpeMs 00UTaeT B AefbTe pek MapoHHbI
1 XXupoHgpl (®paHuus) [353]. Ho nonynsums 3Toro BuAa Ha yKasaHHOM
Tepputopumn He 06/1afaeT [OCTATOUHBIM KOMIMYECTBOM B3POC/bIX MOM0BO3-
penbix ocobeil. Bonee TOro, KPOMe aHTPOMOreHHOW OMacHOCTW, Hafg 3TOM
nonynsumnein BO3HMKMA Yrpo3a BbITECHEHUA APYTrUM, 6Ofee XMBYYMM U
MMaCTUYHbIM BUAOM, TakMM, Kak CUOMPCKUiA oceTp A. baeri, 4To sBMIOCH
pe3ynsTaToM GECKOHTPOSIbHOrO MnonajaHus 3Toro Buia B BOLOeMbl PpaH-
uum [290].
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Puc. 2.7. VicTopuuecku-reorpadmyeckas 061acTb pacnpocTpaHeHys eBponeinckoro oceTpa
(A. sturio)

[o cepeguHbl XIX cT. A. sturio sBnsncs npeo6nafarowiMm BULAOM BO
BCEX pekax epmaHuy U nMen ans pbl60oBCTBA BaXKHOe 3HauveHue [351].
OfiHako B Hayane XX Beka Mpou30LLI0 CHUXEHUE YUCNEHHOCTU 3TOr0 BU-
[a Kak B CeBepHOM, Tak 1 B BanTMINCKOM MOpsiX U UX NpUTOKax (puc. 2.8 n
puc. 2.9). Y>xe nocne 1894 r. HabMOAaETCA CUMbHBIA cnaj B yioBax eBpo-
neicKoro aTnaHTU4Yeckoro ocetpa B 3dnbbe. C 1920 r. 3TOT BMA NOTEPSN
CBOE 3KOHOMMUYECKOe 3HaueHue [244]. MNocneaHuiAi ecTecTBEHHbI Macco-
BbIl HepecT B Onbbe npowvicxoaun B 1934-1935 rr. [311]. EBponeiickoro
oceTpa B nocnefHuiA pa3 BbllaBIMBann B Inbbe 13 aBrycta 1969 r. (anmHa
2,60 m). OTaenbHble NOM0BO3pesble 0cobu B bantuiickom u CeBepHOM MO-
psAX BblMaBAMBAINCL BNAOTb A0 90-x rr. XX cT. OfgHO U3 caMbIX 3Hauu-
MbIX 6blla Mommka B CeBepHOM Mope (OKTA6pb 1993 T.) M0/0BO3PENOl
0cobm gnimHoli 2,85 cm 1 mMaccoi 142,5 kr [379].

Ha CHWXeHWe YNCIEHHOCTM eBPONEicKOro aT/1aHTMYecKoro oceTpa no-
B/INAN LENbIA KOMMIEKC PaKkTOpPoB, KOTOPbIe OKa3blBaM pas3/iMuHOe BAWS-
HWe, HO NPU 3TOM BCE OHW BbIIN aHTPOMOFEHHOIO NPOVCXOXAEHNS. Takoke
Takme cneumanbHble BUAOBbIE XapaKTepHble YepTbl Acipenseriformes, Kak
BE/INYMHA, NMOBEAEHME, MPMBLIYKX, MECTO PaCMPOCTPAHEHUS U LMK XN3HW,
fenann v genatT X KpaiiHe BOCMPUMMYUBLIMU 418 aHTPOMOrEHHOMO B/~
AHua [414]. Ho rnaBHOW NPUYMHOA CTONMb [ApamMaTMYeckoro pesy/bTata
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CUMTaETCA Ype3MepHbI BblIOB OCETPOB. CreaytoLeii NpUYMHOR BbIMMpPa-
HUS ABNAETCA rNyb60Koe WM3MeHeHWe MOPMONOrvM pek, T.e. 3apacTaHue,
3acTpoiika pek NaoTMHaMK 1 JambaMu MPUBENO K OCYLUEHMIO MHOTUX MECT
ana Hepectuvwy,. Havano nHgyctpuanmsauum B 1900 r. 3arpsasHAno Bojbl 1
BEJI0 K MOBbILLIEHHOMY HAKOM/EHWNIO BPeAHbIX BelLecTB [244].
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Cexeproe rope

[
- Banriickoe rope

Puc. 2.8. MokasaTenn ynosa eBponelickoro ocetpa B CeBepHOM 1 BanTtuinickom mMopsix

MeponpusTi N0 COXPaHEHWID 3TOFO BMAA MPOBOAUANCH YXKe [OoCTa-
TOYHO faBHO. Tak, B 1890 r. Bo PpaHuuM Briepsble ObII0 3aKOHHO YCTa-
HOBNEHa MUHUMa/IbHas BeNMYMHa NoBax A. sturio u coctasnana 14 cm Kak
MVHUMa/IbHas BEIMYMHA AN BCEX MUTPUPYHOLLMX BUAOB pbib. B 1939 r.
6bl/1 yCTAHOB/EH BPEMEHHbIN 3anpeT Ha BbIfoB A. sturio. A B 1982 r. BbIfoB
A. sturio 6b1n1 NONHOCTLIO 3anpelleH [353]. B MepMaHuM Meponpustus no
COXpaHeHWo 3TOro BWAa OCYLLEeCTBAANMCH elle B 16 B. Tak, Hanpumep,
MeCTHbIM 3aKoHOAaTeNbCTBOM [ambypra B 1594 r. 6bIn0 3anpeLleHo uc-
Mo/b30BaHUE CeTel C MefKoi Aueiikoli [244]. B 1877 r. caenaHbl nepsble
MOMbITKA UCKYCCTBEHHOIO pa3BefeHNs OCETPOB Ha peke Anbbe. [ns 3Toro
YCTaHaBNMBANIUCL Pa3/INUHbIe WMHKY6aTOpbl. YCMEWHoe WCKYCCTBEHHOE
ONnNof0TBOPEHNe yaaBasiock B 1882 1 1886 rr., a Takke B 1888 1 1891 rr.
Ha Onbbe [311]. OaHako fanbHelillee MHKY6KMPOBaHME 3aKaHYMBaNOCh M-
6e/bl0 3MOPMOHOB. [axe HayuHble MCCNeAoBaHWsA B 06/1aCTM OCETPOBOA-
CTBa, a Takke nocnegyoLye ohuLmaibHble MEPONPUATUS, Takne Kak 00y-
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YyeHune pblOaKOB M BBefeHWE MpemMuid 3a nepedavyy NpPOW3BOAMTENEN, He
npueenu K pesynbtaty [311].

YnyudleHne KauyecTBa BOAHbIX PECYPCOB B KOHLE XX BeKa W yBe/NYEH-
Hblli MHTEPEC K 3KOMOTMW M BOCCTAHOBNEHWUIO GOMbLUMX BOAHLIX CUCTEM
NpobyXaanu UHTepec K MOMyNALMM aTNaHTMYeCKoro oceTpa B MepMaHuu.
1993 r. cumMBONM3NPYET HaYyasIo NepBOro stana B BOCCTAHOB/IEHWUM NOMY/s-
UMK 3TOro BMAA B BOfAaxX CEBEPHOI epmaHum, a Takke B banTuiickom u
CeBepHbIX Mopsx. B 1996 r. Ha Tepputoputo 'epmaHuy nprbbina nepsas
napTus Monogm A. sturio ¢ Lebi CO3LaHMI0 13 HUX PEMOHTHO-MaTOYHOro
CTaja, OCHOBHasA YacTb KOTOPbIX pacnonaraiach B VIHCTUTYTe BOAHOMN 3KO-
NOTUK 1 BHYTPEHHEro pbibosogcTsa (bepnvH). B pamkax aToi nporpaMmel
6bl11 NPOBEAEHbI UCCMe0BaHNS, B KOTOPON Gblin CAenaHbl MopasuTesb-
Hble OTKpbITMSA. Tak, B paboTe [414] 6bINO YCTAHOBNEHO, YTO GANTUIACKNIA
0CETp, OCTaTKW NOMYNALUY KOTOPOro B HACTOSLLIEE BPeMs 0OMTAIOT Ha Tep-
putopumn "'epmanmnn, ®paHuum 1 B Bogax bantuiickoro n CeBepHbIX MOpEil,
He MPUHAANEXMT K Bugy A. sturio, a K A. oxyrinchus, KOTOpbIil paHee Bbl-
TecHUn A. sturio u3 nepeuncneHHbIX BOAHbLIX TEPPUTOPHUIA.

A. oxyrinchus — amMepuKaHCKMWIA aTNaHTUYecKniA oceTp. VcTopuyeckume
MecTa PacnpoCTpaHeHMs pacnofaratoTca BAO/Ib BOCTOYHOIO MO6Gepexbs
CeBepHoil AMepuKK, 0T KXKHOTO Jlabpagopa K ceBepHoi ®nopuge (A. oxy-
rinchus oxyrinchus) [407], a Takxke BL4o/b MEKCMKaHCKOro 3a/iMBa K YCTbIO
pekn Muccucmnu (A. oxyrinchus. desotoi) [370]. JocTiraet MakCUManbHOM
LnvHbl 4 M 1 maccbl 350 kr [407].
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OfHaKo [anbHeiline nccnefoBaHWs B 3TOM 061acT nokasanu [214],
yto A. oxyrinchus He 3ameHus, a ckpecTuica ¢ A. sturio, 4To MpWBENO K
NoSIBNEHNIO TMBpUaHbLIX hopm (60nee 70 % OT BCeld monynAumMn eBponeii-
CKOro ocetpa Ha Tepputopum bantuiickoro n CeBepHoro mopeii). EanH-
CTBEHHON UMCTON NuHMeR (A. sturio) ocTaeTcs Hebonbluas NONynAUMs B
JenbTe peku XKupoHga (PpaHums). Takoe CMeLLnBaHWe BULOB NPOW3OLLIIO
B pesynbTaTe HebOMbLIOrO flefHUKOBOro nepuoga (MpubnmsnTeNibHo
800 neT Ha3ag). BogHaa Temnepatypa, No-BuguMmomy, ctana Hmke 20 °C,
4YTO NpPUBENO K HECMOCOOGHOCTM caMOK A. sturio OTKnagbiBaTb WKpY.
370 Ja/10 BOSMOXHOCTb MUTPUPYIOLWMM camkam A. oxyrinchus, KoTopble,
KaK W3BECTHO, CMOCOOHbI MeTaTb WMKPY Aaxke npu Temnepatype 13,3 °C,
CKPecTUTbCS ¢ camuamm A. sturio [414]. BmecTe ¢ TeM MHopMaLum o TeM-
nepaTypHbIX NPeAnoyTeHMaX caMmuoB A. sturio He umeeTcs. BeposTHO, 3Tu
06CTOATENbCTBA M MPUBENU K BO3HUKHOBEHUIO TMBpUAHLIX hopm [214].

3TN OTKPLITWA MOBMAEKAN 3a CO60I HEKOTOPYIO KOPPEKTMPOBKY Mpo-
rpaMMbl BOCCTaHOBNEHWS GanTUIACKOro ocetpa. Tak, paboTbl MO BOCCTa-
HOBNEHWIO 3TOr0 BUAA Ha TeppuTopun epmMaHun 1 NpunerarLwmx Mopax
6a31pyroTCca Ha TPaHCNOPTUPOBKe Mooan A. sturio us ®paHuumn B bepnuH,
rAe OCYLLeCTBMISIETCA AasibHeliliee MX nogpawimBaHie [0 MO0BO3PENoro
COCTOSIHWS B MPYAOBbLIX ycnoBmaxX. Kpome Toro, no gaHHoi cxeme ¢ 2005 .
OCYLLIECTB/ISIETCA ©XErofHas TpaHCnopTupoBKa monogm A. oxyrinchus us
KaHagbl. Kpome nccnefoBaHuii o BOCMPOM3BOACTBY, MPOBOAATCA Mcche-
[OBaHMA NO ONTUMMU3ALMM KOPMIEHMS MOJSIOAM OCETPOBLIX Pbld, TaK Kak
MOJIOAb aT/IaHTMYEeCKOro 0CeTpa, B 0COBeHHOCTM A. sturio, MOKasbiBaeT
UCK/IKOUNTENIbHO BbICOKYIO M36MPAaTeIbHOCTb B NMUTaHMW, 0COBEHHO B YCIIO-
BUAX 6aCCEiHOBOr0 BbIpallBaHUs, UTO BeAeT K KpaiHe BbICOKON rmbenm
(98-99 %) B NepBble MeCSLbI XMU3HW.

CnepyeT OTMETUTb, Y4TO B 1994 r. B MHCTUTYTE 33HKEHO3pr (PpaHk-
thypT-Ha-MaiiHe) 6b110 co3fgaHo «O6LLEeCTBO CnaceHusi oceTpoB». Lienbio
3TOro 06LLecTBa ABMSMACH OpraHu3aLus rnodanbHbIX paboT No BOCCTAHOB-
JIEHUIO OCETPOBONO BUAOBOr0 6oratcTea. Becb MPOEKT MO BOCCTaHOB/IEHMIO
aTnaHTUYecKoro oceTpa coctomT 13 3 a3 [291].

Dasza 1: I[Ipoexmuas noozomoska.

e VIHhopmaums B COHO3bI, HAyYHOE YYPEXAEHWE U YCTAHOB/IEHWNE KOH-
TaKTOB C WMHOCTPaHHbLIMU YYPEXAEHUAMW, KOTOpble paboTaloT Hajg 3ToM
Npo61eMaTUKOIA;

e COTPYJHWYECTBO C OpraHamm BacTu, YHUBEPCUTETaMU, UHCTUTYTaMu
¥ pbI60IOBHBIMM COKO3aMMK;
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e 06paboTka NPeXHUX OMbITOB MPU PacLUMPEHNN N aKKIMMaTU3aLum
0CEeTPOB;

® MpPVOOpPeTEHME OMNOLOTBOPEHHON MKPbI, MaNbKOB UIN FOTOBbIX MOMO0-
BO3pe/IbIX 0CO6EN €O BCei EBponbl.

@Dasza 2: OcrosHasl.

e /ICC/IeJ0BaHNS, HamMpaBieHHbIE Ha M3YYeHWE Pas/IUYHbIX MECT BOJOe-
MOB, NPUTrOAHbIX A4/151 BCENEHNS;

® BbI60P NOAXOJALLMX CUCTEM BOLOEMA Ha OCHOBE 3KOMOTMYECKUX WC-
CnefoBaHMuiA;

® NPO6HOE 3apblb/ieHNe B BblOPaHHbIX YCTbAX PEK M 061acTsax nobepe-
XbS;

e /icCefoBaHNA B 061aCTU akKIMMaTM3aLmy, BblpalyBaHms pbibono-
Cafj04HOr0 MaTepuasa, KOPMIEHNS N pa3BeaeHNs;

® COOPY)XEHME HEPECTUNNLL B €CTECTBEHHBIX BOAOEMAX.

@Dasza 3: JlonornumenvHasl.

e NpoBefieHMe MeyeHMst BCeli MOMOAM U MPOW3BOAWTENEN, BbiNycKae-
MbIX B €CTECTBEHHbIE YC/IOBUS, a TaKXKe CO3fdaHne CUCTEMbl KOHTPONS W
MOHMTOPVHIa 3a BCEMM MepeMeLLeHUaMU NONynaLmu;

e pa3paboTKa npaBun Ans NpogiecCUOHa/IbHbIX PbI6AKOB M CMNOPTCMeE-
HOB-/IHO6UTENEN B CyYae Bbl10BA OCETPOB M3 ECTECTBEHHbLIX BOLOEMOB;

e MPMBfIEYEHNE WUHBECTULMIA ANS (PMHAHCMPOBAHWS peanmsauun npo-
rpammbil.

Kak BungHO, B MepmaHuM ocyLuecTenseTcs paboTa N0 BOCCTaHOBMIEHMIO
3TOV PeNMKTOBOI KynbTypbl. K AaHHOI NporpaMme npuBAeKatoTcs creum-
aIMCThI U3 Pa3NNYHbIX UHCTUTYTOB MepMaHun, ABCTpum, dpaHumu, LLIBeii-
uapuu, Monblumn, KaHagpl. B paMkax 3To/i Nporpammbl BbIMO/HAKOTCA pas-
NMYHble AMMIOMHbIE, MarnCTEPCKUE, KaHAMAATCKME 1 AOKTOPCKME paboThbl.
Mpy 3TOM UCCNEA0BaHUSA BbIMOMHAKTCS He TONbKO B 06/1aCTM HOPMUPOBa-
HUA KOPMEHWS N YCNOBUIA COAEPXXaHMUs, HO BeAyTCA U B 061acTu (yHAa-
MEHTa/IbHOTO M3Y4YeHNs OCOBEHHOCTEN M 3aKOHOMEPHOCTEW MOJI0BOro Co-
3peBaHus pblb. CrefyeT OTMETUTB, YTO Takas CXemMa MOHUTOPUHIA U Hayu-
HOFO MEXAYHApPOAHOro COTPYAHUYECTBA MOXET 6bITb MONE3Ha M Asis npo-
rpamMbl MO BOCCTAHOB/IEHMIO MOMYNAUMW CTEpPNIsSAM Ha TeppuTopun bena-
pycu.

B cBA3M C TeM YTO GaNTUCKWIA OCETP paHHee 3axX0AMN B PeKu Ha Tep-
putopun benapycu, BONpoc 0 NepcrekTUBax OCYLLECTB/IEHUS MPOrpaMMbl
BOCCTAHOB/IEHWS NOMNYNALMK 3TOrO BUAA B HALLEN CTpaHe ABNSETCS BeCbMa
aKTyasbHbIM.
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2.5. IlepcrieKTHBHbIE HATIPABJICHHS 3apPy0e/KHBIX HAYYHBIX
HCCJIeIOBaHNI B 00JIACTH AKBAKYJIBTYPbI IEHHBIX BHI0B PbI0

ABTOp AaHHO paboTbl B XOA€ MOArOTOBKE K HaNucaHWio MOHOrpadumm
noceTun psag, MeXayHapoAHbIX HayUHbIX KOH(epeHUwmit B Poccun, YKpauHe,
Nutee, Yexnn, KaHage, TemaTMKa KOTOPbIX CBA3aHa C akBaKy/bTYpOW LieH-
HbIX BUAOB pblb. Hike NpUBOAATCSA OCHOBHbIE HanpaBieHUs UCCNeA0BaHuiA
3apyBeXHbIX YUEHbIX.

Tpemuit Mestcoynapoonwlii HayuHo-npakmuueckuii cemunap «Pvioo-
600cme0 u puibopaszeedenue ¢ npumenenuem mexnonouii Y3B» (Ykpau-
na). [loHeukas komnaHma OOO «YKpakBavHLYCTpPUS» MPOBOAUT CEMMHa-
pbl, NOCBALLEHHble TeMe aKBaKy/bTypbl B YCTAHOBKAaX 3aMKHYTOro BOJO-
CHabXeHus (¥Y3B). B pamkax cemvHapoB NpPoOXoAAT BCTPeuu Co cneuuanu-
cTaMu B PpbIGHOA OTpacnu, a Takke MpeAcTaBUTeNs MK  (UpM-
npon3BoauTeneil 06opyaoBaHNs U KOpMOB. B xode cemyHapoB 06Cyxpa-
l0TCA MPO6AeMbl 3KCMayaTaluu pbiGHLIX NPeanpuATAR, CyLLIECTBYIOLLME
TPYAHOCTW B BblpalLmBaHUU U CObITE PblO LEHHbLIX NOPOS, MCHI U MUHY-
Cbl PasfnyHbIX cMcTeM Y 3B, NpoeKTbl PbIGOBOAHBLIX XO3AMCTB W XapakTe-
PUCTMKM CMeLmanm3npoBaHHbIX KOPMOB.

Mporpamma 3-ro ceMmHapa 6blna HacbllweHa [oKNagamu, MOCBALLEH-
HbIMW aKTyanbHbIM Npo6/eMamM COBPEMEHHON akBaKybTypbl, B 0CO6EHHO-
CTW aKBaKy/bTypbl OCETPOBbIX Pbl6. Tak, 3aBefyoLLMiA OTAENOM aKBaKy/lb-
Typbl AKOrHUPO Tletp Kynuk B goknage «O npuvXXU3HeHHOM onpejene-
HWX 0fla OCETPOBbLIX PbI6 COBPEMEHHLIMM CrocobaMmn» OTMETWUA, YTO
onpefeneHune nona B HacTosALLee BpeMs UMeeT 60/bLUOe 3HAYeHUE B Npak-
TUKe aKBaKyNbTYPbl OCETPOBbLIX. BONLLUMHCTBO N3BECTHBLIX METOAWK paHHe-
ro NpPW>XNM3HEHHOro ONpejeneHns nosia OCHOBbLIBAKOTCA Ha AUCTAHLMOHHOM
aHanm3e, OflHaKO MpY 3TOM Kaxas MeTOAMKa COMPsKeHa C OnpefenieHHbI-
MU TpygHOCTAMU. Hanpumep, NpoBefieHWe OnepaTyBHOIO aHannsa Mopgo-
NOTNYECKOW CTPYKTYPbI FOHAL, BO3MOXHO TO/IbKO TOrAa, KOrfa roHags! pbl-
6bl JOCTMINN CTaguy BU3yaslbHOW AuddepeHumaumn. B nHaycTpuaibHbIX
X03MCTBaX Takas BO3MOXHOCTb HACcTyrnaeT, KOrja oceTpbl JOCTUI/IN BO3-
pacta 1,5-2 roga. OnpegeneHne cofepXaHus rOPMOHOB B KPOBWM HOCUT
60/ee BepOATHOCTHbIV XapakTep, U NpOoSBAAeTCs He MHAMBKAYANbLHO, a Ha
60nbLLIOM 06beMe BblIGOPKY. [OKNaAUMKOM Ha3bIBAINCHL Takxke ApYyrue Mme-
TOAMKMN: 6MOMETPUYECKME, 3HAOCKONUYECKME, OnpeseneHns nosa no ¢op-
Me reHUTa/IbHOro 0TBepCTUsA. HanbonbLLee pacnpocTpaHeHye B COBPEMEH-
HOM NpaKTWKe akBaKy/bTypbl Mofyynia METOAMKA ONpeaeneHns nona npu
nomoun Y3W. OfHaKo BEpOSTHOCTb 3TOro onpeaeneHns Becbma npobse-
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MaTW4Ha, 3TO CBSA3aHO He TO/IbKO C MO3[Hel NooBOW AnddepeHLMPOBKOIA
roHafl, HO 1 C YCNOBUAMM COLepxaHns pbib (HanpumMep, NMTaHUe), YPOBHEM
MPO(ECCMOHA/IbHON MOATOTOBKM CeLManMcToB-onepatopos. OfHako, Mo
MHEHUIO JOKNaJumMKa, HECMOTPA Ha 3TW TpyAHOCTH, Y3W-MeToauKe cneny-
eT 0TAaTb NPUOPUTETHOE MECTO, 0OECMEYNTb MacCOBOe BHeLpeHUe B Tex-
HOMOTNI0  aKBaKY/IbTypbl, 00y4YeHWe CneLuaIMCcTOB-0MNepaTopos U Aaslb-
HeliLLiee COBEPLUEHCTBOBAHMWE 3TOW TEXHOIOMUMN.

B cnegylollem aoknage Ha Temy «buonornyeckue npeanocbiiku co-
XPaHeHUs PecypcoB W 3HEPruyn B UHAYCTPUALHON akBakynbType» [etp
Kynuk o6patunn BHUMaHWe, YTO OCHOBHbIE MPUHLMUMbI PYHKLMOHMPOBAHMA
cuctem Y3B — 3T0 ONTUMa/bHbIA TeMMepaTypHbIA PEXUM 1 BOSMOXXHOCTb
KOHTPONMPOBaHWS ONTUMa/bHbIX MapameTpoB CPeAbl Ha MPOTAXEHWUN BCEro
LKA BbIpalLMBaHWs, a TakXke MoaHaa 3aWwuLLeHHOCTb 0O6bEKTOB BblpaLu-
BaHMSA OT HeBMaronpuATHbLIX MNOrofHbIX ycnosuid. Mpy 3ToM 3agaya pbibo-
BOA0B, paboTatoLMX B TaKMUX CUCTEMAX, — HATX TEXHONOT MK, MPY MOMOLLIM
KOTOPbIX MOXHO cbanaHcMpoBaTb paboTy CUCTEMbl U MWUHWMU3MPOBATH
3aTpartbl 3Hepruun. JoknaguvMk oTMETWUA, YTO B MOCNEAHME rofbl NOSABUMIAChL
macca paboT, B KOTOPbIX OTMeYaeTca MOMOXKMTENbHOE BUSHME KoNiebaHwit
3KONOrMyeckux (hakTopos, B NepByro ouepelb 3T0 Temnepartypa, pH, ocse-
LLEHHOCTb, COMIEHOCTb. [pn 3TOoM HabnogalTcs 60/1ee MONOXKUTENbHbIE
pe3ynbTaTbl, YeM MPU NMOCTOAHHbLIX YCOBUAX cpedbl. [103TOMY OUeHb BaX-
HO CO03faTb Hanbosee OMTUMaSIbHYH) TEXHOMOTUKO BblpallmBaHus 61006b-
eKTOB B ¥Y3B Ha 0CHOBe AVMHAaMWYecKOoro 1 actaTM4eckoro pexxMmos. B pe-
3ynbTaTe NPUMEHEHNS 3TUX TEXHONOMMIA BO3MOXHO CO34aTb YCNIOBMS, NpY
KOTOpbIX OyfeT Habnogatbca MakcumabHas 3KOHOMUS 3Hepropecypcos
Ha (hOHe BbICOKOro Temmna pocTa. OgHaKo Npu 3TOM HEOOXOLUMO YYUTbI-
BaTb 0COGEHHOCTM BblpalLMBaeMbIX BUAOB, X BO3PACT W MEPUOS, pa3BUTUS.

HanbonbLunii MHTepec Bbi3Bas1 JOKNAL OA4HOM0 U3 CaMbIX aBTOPUTETHBIX
crneuuanucToB B 06/1aCTU BOCMPOM3BOACTBA OCETPOBLIX Pblb, AMpeKTopa
YacTHOro mMHcTuTyTa cTepnagu Cepresa lMoaywku, Ha Temy «1pUKNU3HEH-
HO€ MOJTYYEHNE UKPbI OCETPOBbLIX Pbi6». JoKnagumK OTMETWA, YTO NaAeHne
Y/IOBOB OCETPOBbIX BO BTOPOW N0M0BMHE XIX Beka CTUMY/MPOBASIO Hayaso
paboT No MX MCKYCCTBEHHOMY BOCMPOM3BOACTBY. [epBoi TpyAHOCTHLIO, C
KOTOpOI CTONKHYNCb MCCNefoBaTenu, b0 TO, YTO Y OT/IOBMEHHBIX Ca-
MOK B YC/MOBUAX HEBO/IN HE NMPOUCXOAMUNO0 3aBepLLUeHe co3peBaHus nono-
BbIX NPOAYKTOB. 3pesibIX NPOU3BOAUTENEN, NPUrOLHBIX A8 UCKYCCTBEHHO-
ro BOCMPOW3BOACTBA, MOXHO 6b1/10 f06bITh /UL Ha eCTECTBEHHbIX Hepe-
CTUNWLLAX B CE30H pPa3sMHOXeHUs. Pa3paboTka K Havany 1960-x rr. meTo-
[I0B FTOPMOHA/IbHON CTUMYNALMIN CO3PEBaHMS paspelunna npobnemy obec-
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neyeHns 3aBof0OB nNpomssBoguTensmu. OHaKo 3Ta HOBasi CXeMa OCEeTPOBOro
X03A/iCTBa HE MpedycMaTpvBaia COXPaHEHUs MPOM3BOAMTENEN XKMBLIMU
noc/e Mosy4YeHns MKPbl U crepmbl. B pesynbTaTe MCKYCCTBEHHOE BOCMPO-
M3BOACTBO OKa3a/l0Cb MOMIHOCTLIO 3aBUCUMMbIM OT Bbl/IOBa MPOU3BOAUTENEN
13 npupoaHbIX Bogoemos. K cepeanHe 1980-x rr. cTaso ACHO, YTO Aafib-
HelilLee pa3BMUTKE 3aBOACKOr0 OCETPOBOACTBA HeMbICIMMO 6e3 opMupo-
BaHWS B WCKYCCTBEHHbIX YC/IOBUSIX MATOUHbIX CTaj PasvyHbIX BWIOB
0CeTPOBbIX. B €BA3M € 3TUM NpobneMa COXpaHeHUs XM3HU MPOU3BOAUTE-
Neii OCeTPOBbLIX NOCAE MOSYYEHWS OT HUX 3PefbiX MOMOBLIX NPOAYKTOB
npuobpena nepBocTeneHHOe 3HauveHne. Hag npobneMoli CoXpaHeHUs Xun3-
HW CamMOK OCEeTPOBbLIX MOCAe MOMYYEHUS OT HUX WKPbl paboTanyn MHoruve
aBTOpbI. 3BECTHO HECKOMbKO NOAXOA0B K PELLIEHWIO 3TOI NPO6eMbI: MHO-
FOKpaTHOE CLEXUBAHWE U METO/ «KecapeBa ceveHuns». OLHaKo 3T MeTopl
MMenu onpegeneHHble NPo6aeMbl, CBA3aHHbIE C A/IMTENIbHOCTLIO, TPY0eM-
KOCTbHO W HEMPUTrOLHOCTLIO [/19 KPyMHOMacLITabHoro nponssoactea. Cep-
reem Mopaywkoin B 1985-1986 rr. 6bi1 paspaboTaH MeTO/, Hagpe3aHus sid-
LileBoJa, KOTOpbI/ B HacTosilLee BpeMs AB/SETCA OCHOBHbIM METOAOM, UC-
Mo/b3yeMbiM B COBPEMEHHON MpaKTUKe BOCMPOW3BOACTBA OCETPOBBLIX.
HapgpesaHue AiiLeBo0B MpeACTaBnsieT COO0M AOBOMBHO MPOCTYH oOnepa-
umto. MNocne HeNpPoAOMKNTENBHOTO 06YYeHUs ee NIerko NPOBOAMT NGO
pbi6oBog. Hambonee OTYET/IMBO MpPEUMYLLECTBA OMUCLIBAEMOr0 MeETOoAa
NONYYeHMs MKPblI NPOSBASIOTCS NPW paboTe C KPYMHbIMY MPOU3BOLCTBEH-
HbIMU MapTMAMK pblb, BKAHOYaowmmy 10-30 0AHOBPEMEHHO WHBLELMPO-
BaHHbIX CaMOK. ABTOPOM [0Knaga bblia Takke paspaboTaHa TEXHOOIWS
nepepaboTKy OBY/MPOBaBLLEW UKPbI OCETPOBbLIX B NULLEBOM MPOAYKT. Vc-
Nonb3ya 3Ty TEXHOMOMMIO, HEKOTOPbIE MPeAnpPUATMS POCCUM KOHCEPBUPY-
0T VKPY Y)Ke Ha NPOTSXEHUN HECKONbKMX fET.

WHTepec y4yacTHUKOB CeMuHapa BblI3Ban A0KNaf, 3aMecTUTeNns LUpPeKTo-
pa no mapketnHry OOO «YKpaksavHAycTpus» Cepres MepeBo3umKoBa, B
KOTOPOM MPUBOAWIUCL aHHbIE O COBPEMEHHOM COCTOSHWUM U TEHAEHLMAX
B MMPOBOi aKBaKy/bTYpe, a Takke rOBOPWU/IOCL O MEPCMeKTMBaX aKBaKy/lb-
TYPbl YKpauHbl.

BofblIoe BHUMaHWe Ha CeMUHape Obl0 YAeNeHO NPOEKTaM COBPEMEH-
HbIX Y3B, a Takke 000pyA0BaHUIO NS akBaKy/bTypbl. KomnaHuu, 3aHu-
MaloLLMecs MPOEKTUPOBaHUEM, CTPOMTENLCTBOM 1 MOCTaBKOI 060pyaoBa-
Hus ana Y3B, npeactaBunu cBou npoekTol: Fischtechnik (Fepmanus), ao-
Knagunk PaliHep LLIy6epT (TexHuyeckuin ampekTtop); EMF (CepmaHus),
[oKnagumk JlyTu [ebyc (pykoBoauTenb MPOEKTOB MO Pbl6OPa3BeAeHUIo);
Akvazivis (Jlateusl), aoknagumk MNetp 3yeB (FNaBHbIA TexXHonor); Butatex-
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HUK (J1bBOB, YKpanHa), AOKNaaunK Omutpuii BeHWKOB (AMPEKTOP MpoekK-
Ta).

7-ii Mescoynapoonslii cumnosuym no ocempogwvim poioam (Kanaoa).

CuMnNo3nym NpoXoAun Mog armgoli BcemmpHoro o6LecTsa CoXpaHeHNs
oceTpoBbIX pbl6  (World Sturgeon Conservation Cociety, WSCS,
www.wscs.info), uneHom KoToporo faBnseTca kadeapa UXTUONOTUN U Pbl-
6oBoacTBa YO BICXA. [laHHOe 06LIECTBO SBMSETCS BefyLLei MexayHa-
POAHOI opraHM3aLMein No KoopAMHaLUMK MepPONnpUATMIA MO BOCCTaHOB/E-
HMIO OCETPOBbIX PblO Ha Hallei nnaHeTe. WSCS 06beAUHSET YYeHbIX U3
BCEr0 Mupa, BO BCeX 06/1aCTAX, KACAOLMXCS U3YHYEHUS STUX APEBHUX W
peakux BnaoB pbl6. MpesngeHTom WSCS saBnsietcsa Xapanbg, PoseHTanb —
BbIAAKOLLIMIACA HEMELKUIA YUeHbId B 0611aCTU rnapo6buonorum, NXTUonorum
M aKBaKyNbTypbl, akagemuk LLIBeACKO KOpONEBCKOW akafeMumn Hayk,
rNaBHbI pefaKTop MeXAyHapOAHOro PeMTUHIOBOrO XXypHana NpUKIagHo
nxtmonorumn (Journal of Applied Ichthyology). OcHoBaTensaMu ob6LiecTsa
ABNAOTCS 12 BCEMUPHO U3BECTHbLIX YYeHbIX B 06/1aCTW MXTUOMOMMN 1 aKBa-
KynbTypbl 0ceTpoBbIxX 13 Utanun, CLUA, Kutas, Poccun, Mepmannu, Npa-
Ha, Monblun, PpaHumMn. MexayHapoAHble CUMMNO3UYMbl MO OCETPOBbIM
pbibam nog arnaoin WSCS npoxofsaT Kaxkible 4-5 NeT v ABASTCA Kpyn-
HbIM COObITMEM B 06/1aCTU MUPOBOW aKBaKy/bTypbl. epBblii CMMNO3UYM
cocTosnca B 1989 r. Bo ®dpaHuMn. BTopoi 1 nocnefytolime cMMno3nymbl
npownu B Poceun (1993 r.), B Utanum (1997 r.), CLLUA (2001 r.), VpaHe
(2006 r.) n Kutae (2009 r.).

PaboTta cumnosuyma Oblna pasfefieHa Ha cnegytoue 7 OCHOBHbIX
HanpasfeHuiA: 06LLas 61MoNorna N 3KONOrMs OCETPOBBIX PbIO; COCTOSHUE U
yrpasseHre NonynsaumMaMM OCETPOBbLIX Pblb; BAMUSHWE YenoBeka Ha 3anachbl
OCETPOBbIX PbI6 M METOAbl CHUMKEHWS aHTPOMOreHHOro BO34eNCTBUA Ha
HUX; aKBaKy/bTypa OCETPOBbIX Pbl6; TeXHONOrUW nepepaboTkn 1 Mapke-
TWHTa UKPbI; NpaBuia MeXayHapo4HOW TOProB/v OCETPOBbLIMU; OCETPOBbIE
Kak pblObl YeNoBEYECKOro Hacneaus. Ha cekumsx ydeHble NpepctaBuim
CBOW YCTHble fOKMadbl. Te, KTO He BOLUES B COCTaB YCTHbIX JOKNaAuMNKOB,
NpeAcTaBMIN CBOU pa3paboTku BO BpeMS CTEHAOBbIX AOK/IA0B.

Bcero B paboTe cMMMO3vyma MPUHAN y4acTue yyeHble U3 25 cTpaH
mumpa: AscTpanun, ABcTpuun, AsepbaiigpkaHa, Benapycu, Benbrumn, BeH-
rpuu, epmaHun, Monnadgnu, Qadun, M3pavna, NpaHa, Utanuu, KaHagbl,
Kutas, Manaiisun, Hogoli 3enaHgun, Monblimn, Poccun, PymbiHum, Cep-
6umn, CLUA, Typuun, YkpanHsl, ®paHunm, Yexun, KOxHoin Kopeun, Ano-
HWW.
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Ha nneHapHbIX BbICTYMIEHUAX CBOW MPUBETCTBEHHbBIE C/10BA U AOKNaAbI
npeacTaBuan Panbg HUnbCOH, npe3naeHT yHuBepcuteTa «BaHkysep Ali-
neHp»; okoH PyTTaH, map HaHaiimo; [oH Twnanoy, AVPEKTOp MeXayHa-
POAHOTO LieHTpa MCCnefoBaHWA OCETPOBbIX PblO, FNaBa KOMUTETA AaHHOIO
cumnosunyma; Mutep PagmeiiH, npe3naeHT «Sea Fare Group»; LLoH ATna,
rnasa accambnen nepBbix (abopureHHbIX) Haumin KaHagpl. OTaenbHOro
BHUMaHWS 3aCNyXuBaio 3MOLMOHANbHOE M 3aBOPaXKMBAtOLLEe BbICTYMe-
Hve Puka XaHceHa, 3-KpaTHOro napaJMMMMInCKOro YeMnmoHa, BCEMUPHO
M3BECTHOrO aKTMBWCTA N MOTUBATOPA, BLOXHOBMBLLIETO CBOUM MYXXECTBOM
ThICAYM NIOLEN N0 BCEMY MUPY, MO TEM UM UHBLIM MPUYMHAM OKa3aBLLUXCS
B HBa/IAHbIX Kpecnax.

B nneHapHbIX goKnagax Takxe npuHan yyactue npesngeHt WSCS Xa-
panbg PoseHTanb, KOTOPbIV OTMETWA HEOBXOAMMOCTb MOHUMaHKS TOro, YTO
TEXHOMOMNA BbIPALLMBAHNUSA OCETPOBLIX Ha MSCO U TEXHOMOMUS BblpaLLMBa-
HUA MONOAW ANA 3apbl6NEeHNs eCTECTBEHHbIX YCMOBUIA MMEIOT CYLLECTBEH-
Hble Pa3nMumns, HecobM0eHNe KOTOPbIX 3HAYNTENBHO CHUXKAET a(hdeKTuB-
HOCTb pab0T N0 BOCCTAHOB/IEHWIO ECTECTBEHHbIX abOPUreHHbIX MONYNSLMIA
BO MHOIMX CTpaHax Mupa. BbipalwiyBaHue MONOLM OCETPOBbIX PbI6 A/1A
€CTECTBEHHbIX YCMIOBWIA NO TPaAULMOHHON TEXHONOTMN TOBApPHOIO Bbipa-
LMBaHUA HefoNyCTUMO, MOTOMY YTO B TAKUX YC/IOBMAX OHa KPYriocyTou-
HO MOAy4YaeT KOPMa, 3a Heil He OXOTATCA XULLHUKW 1 OHa He 6ouTes veno-
Beka. Takas MO/ofb COBEPLUEHHO HE rOTOBA K CYPOBbIM, XECTKUM AUKUM
YCNOBUAM U UMEET OYEeHb HU3KUE LLIAHCHI HA BbDKMBaHWE. TN Npob/eMsbl, a
TaKkXKe COBPEMEHHbIE TEXHO/IOMMN BbIpaLLMBaHNA OCETPOBLIX A1 TOBapPHOW
aKBaKy/IbTypbl W €CTECTBEHHbLIX YCMIOBUIN OTPaXKEHbI B (hYHLAMEHTANbHbIX
TpyZdax, NOArOTOB/EHHbIX BEAYLUMMU YUYEHbIMU-OCETPOBOAAMI COBMECTHO
¢ WSCS n [lenapTaMeHTOM pPbIGHOI0 XO035MCTBA U aKBaKy/bTYpbl, NPOAo-
BO/IbCTBEHHOM U CeNIbCKOX035NCTBEHHON opraHm3aumeii OOH (FAO).

PykoBoacTBo WSCS ycnewHo 3aHUMaeTcst paspaboTkoin Action Plan,
WK Tak Ha3blBAEMOrO NaHa AeiCTBUI N0 BOCCTAHOBNEHWIO abopUreHHbIX
BUJOB pbl6 COBMECTHO C MPEACTaBMTENSMM MHOTMX CTpaH Mupa. B aToli
CBSI3W MEPCMNEKTUBHbLIM ABMSANOCL Obl COTPYAHMYECTBO Pecnybnukn bena-
pycb ¢ WSCS B 06nacTv pa3paboTku nnaHa BOCCTAHOB/MEHUA CTEPNSAN B
pekax Hallein pecny6amnku.

Ha cumno3snyme 6blin NpeAcTaBieHbl pe3ynbTaTbl UCCNEA0BaHNI Crie-
LYHOLMX BUAOB OCETPOBbIX: CUOMPCKWIA OCETP, PYCCKUIA OCeTp, nepcua-
CKWIA OCeTp, aMypCKWil oceTp, aapuaTuyeckuii OCeTp, KUTalCKUA OceTp,
03epHbIA OCeTp, aTnaHTUYeCKuii OceTp, Genblii OCETp, KOPOTKOPbIIbIiA
0CeTp, LN, cTepnsab, BECIOHOC, NONaTOHOC, 6enyra.
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Y4eHble 13 Kutas fonoxunm 06 maclitabHbIX ycrexax 0CeTPOBOACTBA,
0COGEHHO VMKOPHOTO, B CBOEN CTpaHe. YueHble 13 CLLUA nNpoaemMoHCTpUpo-
Ba/M CBOW [OCTVXEHMA B 06/1aCTW NPOMBILLIEHHOIO MPOM3BOACTBA MuLLe-
BOW YEPHOI MKpbI.

VIHTepeca 3acny>XuBatoT CNedytoLye HayyHble TEMaTUKW, KOTopble Obl-
N NpefCcTaBneHbl Ha CUMMO3MYMe: HOBble TEXHOMOrMKU NnepepaboTKn OBY-
NINPOBAaHHONM UKPbI; METOAMKA CO34aHUs TPUNIOMA0B BECNOHOCA; MUCMOSb-
30BaHUs 3NEKTPOHApPKO3a Npu paboTe C MNPOWU3BOAUTENAMU; METOAMKA
OLIEHKM fANLEKNaf0B OCETPOBbIX B €CTECTBEHHbLIX YC/MOBUSAX MPU MOMOLLM
NOABOAHON CbEMKM; OCOGEHHOCTUN CMEeLManM3MpoBaHHOrO KOPM/IEHUA Jst
CaMOK OCETPOBbIX B YCNOBMAX WKOPHON aKBaKy/fbTypbl; MCCNef0BaHWA
060HATENBHOW UYBCTBUTENIBHOCTM OCETPOBbLIX Pa3/IMYHbIX BO3PACTHbIX
rpynn; TEXHONOMMA CMELLEHNA CPOKOB HepecTa 3a CYeT U3MEHEHWS CBETO-
BOT0 PEXMUMA; aKyCTUYEeCKMe NCCNef0BaHMA 3BYKOB OCETPOBbLIX B HEPECTO-
BbIli Nepuog; pesynbTaTbl UCCEeA0BaHWIA audidepeHUmMalum nona reHeTu-
YECKUMW METOJAaMU; METOAbl YrpaB/ieHWs MoIOM OCETPOBbIX; MapameTpsbl
BbIpALLMBAHWA UKOPHO-MaTOUHbIX CTaf B YCNoBUsAX ¥Y3B; nccnegosaHns no
3ameHe pbIGHOW MYKU COeBbIM 6e/IKOM; NepcrneKT!BbI TOBAPHOIO Bblpally-
BaHWUS rMOPMAOB MeXJy aMypCKvM W CUOMPCKUMMW OCeTpamMu; MOMoXK-
TeNbHOE BNMSHWE apTeMuu, 060raLLeHHON NPOBMOTKaMK, Ha POCT MOJIOAM
0CeTPOBbIX.

Ha cMmnosuyme LIMPOKO OCBELLAIMCL COCTOSHWS MOMYNALMIA 0CeTpo-
BbIX BO MHOTMX CTPaHaX; reHeTUYeckune unccnefoBaHus B 06nacTu oceTpo-
BOACTBA; MCMOMb30BaHWe PasnnMyHbIX NPOBUOTUKOB NP KOPMIEHUN PbI6;
(hyHaMeHTaNlbHblE UCCefoBaHNS B 0611aCTM AMOPUONOruK, a TaKxe B 06-
NacTu U3y4YeHUs MOBbLILLEHWA MOABMXXHOCTM CnepMaTo3ounios. Mccneposa-
HWA YCTAHOBW/IW, YTO U3-3a Pa3fMuunsa B CTPOEHWUMN YeNOCTU NNYMHOK OCeT-
POBbIX Ha HayaslbHbIX 3Tanax pasBuUTUs HeobXoauMMOo paspabaTbiBaTb pas-
Hble MOAXO0/bl NO MepeBody pblb Ha akTUBHOE NUTaHKeE. YCTaHOB/EHO, YTO
B YC/IOBUAX BbICOKOA MYTHOCTW Ha €CTECTBEHHbIX Y4acTKax peK NUYMHKK
OCETPOBbLIX MMEOT H60/IbLLE LLIAHCOB CNACTUCh OT XMLLHMKOB. [loKas3aHo, 4To
(honmesas KMCNOTa OKasblBasia MOMOXMTENLHOE BAMAHWE HAa POCT (hONNKY-
NOB, a IMHONEBAA KMCNOTa CHWXaNA CTeNeHb 0XMPEHUA CaMOK B YCOBUSX
MKOPHOW aKBaKynbTypbl. Takke 60/bLLIOE KOMMYECTBO JOKNMaA0B 6bII0 No-
CBALLEHO MXTUONaTasornm B 06nacTi 0CeTPoBOACTBA. Tak, 66110 OTMEUEHO
onacHoe BnusiHne Edwardsiella tarda Ha pbi6y. Bbina npeactaBneHa co-
BPEMEHHast TEXHO/OrMA OLEHKM CTagum 3pefiocTi NPOu3BoAUTESNel 0CeTpo-
BbIX NPV MOMOLLM 3HAOCKONUMN.
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Pazeumue uewickoii axeaxyavmypol u Mescoynapoonas Konghepe-
uus «,Zlueepcuzjmkauu}l 60 6HYmMPpEHHUX 600oemax u 6 aKeaxkyiobmype»
(exusn). KoHepeHuma npoxoguna Ha 6ase hakysnbTeTa pbl60BOACTBA U
oxpaHbl Bof HOXHO-Yeluckoro yHusepcuTeTa B Yeluckux-Byaeesnuax.
CnefyeT OTMETWTb, YTO Ha3BaHHbIV YHUBEPCUTET NPYOGPEN M3BECTHOCTb U1
NonynspHOCTb Y BXOAWT B NepByto 1000 nyyLImnx BbICIMX YYeOHbIX 3aBe-
[EeHWiA Mmupa.

HOXKHO-YeLCKnin yHnBepcnTeT B YeLlcknx-byaeeBuLax sSBiseTcs rocy-
[APCTBEHHOW BbICLLENA LUKOMOA YHMBEPCUTETCKOrO Tuna. OH 6bl1 OCHOBaH
28 ceHTA0psa 1991 r. NMepBOHa4YanbHO YHMBEPCUTET COCTOSN U3 ABYX (ha-
KY/bTETOB — Mejarornyeckoro akynoteta (¢ 1948 r. qomnvan negarornye-
cKoro (hakynbTeTa Kapnoea yHuBEpCMTETa, KOTOPbIV 3aTeM CTan He3aBu-
CVYMBIM (hakynbTeTOM) U (haKy/bTeT 6M3Heca U 3KOHOMMKK (C 1960 r. gei-
CTBOB&/1 B paMKax lNpaXKCKOro yHmBepcuTeTa CeMbCKOro X03aiicTea). Haps-
[y C HAMW B YmMC/e OCHoBaTe/ei-PaKynbTeToB OblM TPW HOBbIX: 61MONOrN-
YECKUIA, TEONOTMYECKNIA 1 coupanbHOro 340poBbs. B 1996 r. 6bi1 BKAOUEH
B CTPYKTYpY YHMBEpCWUTETa Hay4HO-UCCNeA0BaTENbCKUIA WHCTUTYT pbl6bo-
BOACTBa ¥ ruapobuonorum, 6asmpyrowuiics B BogHsaHax, a B 2002 r. yHu-
BepcuTeT paclumpun VHCTUTYT dimsmueckoin 6uonorum B HoBbix Mpagsx.
of cMycTA Kak 4acTb YHMBepcuTeTa Bbl1 CO3[aH MCTOPUYECKUIA YHUBEp-
CUTET, KOTOPbIA CTa/ll OAHWM W3 OCHOBaTenei (hakynbTeTa hunocotuu,
BO3HMKLIEro B 2006 r. Ewle ogHOI HOBOW YacTblo yHuBepcuTeTa KOXHOM
Yexun cTan 3KOHOMUYECKMIA (hakynbTeT, KOTOpbIA 6bin co3gaH B 2007 T.
BoiBwnii Guonornyeckuii takynbteT B 2007 r. 3amMeHWn hakynbTeT ecTe-
CTBEHHbIX HayK, KOTOpPbIA pacLumpuics B 061aCTy GUONOTUN U HEXUBOW
npupogsl (B TOM 4mcre NpernojaBaHns 3TUX NPeLMETOB B CPeAHMX LLKO-
nax). C 2009 r. KO>KHO-YeLICKMil yHNBEPCUTET COCTOUT 13 BOCbMU (haKy/b-
TETOB M OJHOr0 UHCTUTYTA: PaKynbTeTbl IKOHOMUKK, (hrunocoduu, negaro-
FMKW, HAYKW, TEONOTUK, COLMANbHO-MeANLMHCKINIA, pbI60BOLCTBA U OXPaHbl
BOZHbIX pecypcoB. [eBATas YacTb YHUBepcUTETa — VIHCTUTYT (hM3NYecKo
6vonoruu B HoBbIx "pagax.

HOXHO-YeLckuid Kpaid, B KOTOPOM pacnonaraeTcs YHUBEPCUTET, OTN-
4aeTca 3HaYMTENbHbIM KyMbTYPHbIM M MPUPOAHLIM NoTeHumanom. Kpaii
pacrofioXeH Ha rpaHuue ¢ ABCTpuein n MepmaHuein. 1o BTOpOIi B Yew-
CKOn Pecnybnnke Kpaii Mo BenMyMHe TEPPUTOPWU, B TO BPeMS Kak MJioT-
HOCTb HacefieHWs B 3TOM Kpae camas Hu3Kas. AOMWHUCTPATUBHBLIM LEH-
TPOM [aHHOro pervoHa sBnseTca ropog Yewickue-bypeesuue. HOXHO-
YeLlCKMin Kpald HacumMTbIBaeT 623 HaceneHHbIX MyHKTa, 53 U3 KOTOpbIX ro-
poja. B paMkax SKOHOMWKM OCHOBHYHO POJib 34€Cb UrPaeT NepBUYHbI CeK-
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TOp — CeNnbCKOe XO03ACTBO, NIECOBOACTBO M PbI60BOACTBO. M0 YPOBHIO 3a-
HATOCTU HaceneHUst B CeNbCKOXO3AACTBEHHOM cekTope HOXKHO-Yeluckuii
KpaWi MOAHANCA Ha BTOPOe MecTO B pecny6/nke. MHOroneTHeli Tpaguumeri
3TOr0 pernoHa ABASETCA NPOC/IaB/eHHOe NPYAOBOE PbI6GOBOACTBO.

Pb160BOACTBO B Yexuu nmeeT 6oratyto UCTOPUIO U JaBHWE TPaaULMWN.
Nobumble BUAbI TPYLOBONA feATeNbHOCTM B Uexun: NMBOBapeHue, BUHOAE-
nve, pblIGOBOACTBO, CTEKO/bHbIA NMPOMbICEN U Ap., — YXKe JaBHO CTanu no-
BOAOM [/1 OpraHusauuy cBoeobpasHbIX NPasfHWKOB BO CnaBy Tpyda M
npeBpaLaoT 06blYHble TPYAOBble OyAHW B MO3HAaBATE/bHblE aKkuuW A4S
[leTein 1 Mooaexu.

Pa3BefeHne pbibbl MMeeT B Uexunn gaBHuMe Tpaamumm. lMepsble ynomu-
HaHWs 0 Npydax BCTPEYarTCs B UCTOPUYECKUX LOKYMeHTax ¢ XI B., yxe
Torga npynoBoe pbIGOBOACTBO MPUHOCWIO OYEHb XOPOLLUME [0XOAbI.
Ho cBoeo6pasHbIil «pbl60/0BHbLIA 6ym» cTpaHa nepexxuna B XV n XVI BB.,
Korja WCKYCCTBEHHbIe Mpyfbl 3anofioHnny Belo HOxHyto Yexuto. Hasep-
HOe, TOTfla XX B YELLCKOM f3bIKE NMOABWU/IOCH COBO PbIOHMK, YTO B Nepeso-
[ie Ha PYCCKWIA f13bIK 03HauaeT «npya». CerogHs B HOxxHoW Yexum Hacuu-
TbIBaeTCHA OKO/O 5 ThbIC. NPYAOB, NOLWAAb KOTOPbIX COCTaBNSET NPUGAN3K-
TenbHO 20 ThiC. ra. B Bogoemax Yeluckoli Pecnybnvkn 06MTatoT LWecTbae-
CAT YeTbipe BUAa NPECHOBOAHON pblbbl: Kapm, LiyKa, COM, OKyHb, CyAaK
n ap. B pekax He pefKocTb (popens, yropb 1 xapuyc. Ho nrobrumuem poiba-
KOB MO MpaBy cumTaeTca Kapn — pblba, Hanbonee pacnpocTpaHeHHas B
YelckuX Bofoemax. B uctopmyeckmx pernoHax Yexum (boremun, Mopa-
BUM 1 Cnnesnmn) XKapeHblii Kapn TPaAWLMOHHO SBMSETCS YKPALLEHNEM POXK-
[leCTBEHCKOI 0 CTO/a.

ExxerofHbii BbIIOB PbI6bl B YELLCKMX NPpyAax Mo npasBy MOXHO Ha3BaTb
Hanbosee sPKOW M MO3HAaBaTeNIbHON akLuueil 0ceHHero cesoHa. HaceneHwe
Yexumn mano notpebnset B NULy pblbHbIX NPOAYKTOB. HO B CE30H Bbl10BA
pbibbl M Ha Llleapbli Beyep Kapn 06s3aTeflbHO AO/MKEH ObITb Ha CTO/e.
PoBHO 3a Hegento [0 CoyenbHUKa KaXApliA rog MHOTOTOHHbIE LMCTEPHBI C
XKVBOIA pbl60V pa3be3aroTcs Mo BCeW CTPaHe, U Ha yinLax YeLLcKnX ropo-
[0B NOSIB/ISIIOTCA OFPOMHbIE KafKN C BOAOW, rAe NeLlyTcs OTKOPM/IEHHbIE
Kapnbl. B KaHyH PoxxgecTtBa, 24 nekabps, Ha LLeapbiii Beuep, ¢ NosiBneHu-
€M NepBoVi 3Be3bl BCS CEMbS CaguTCs 3a CTOA. Ha mepBoe nogaetcs pbl6-
HbI/ CyN K3 Kapna, Ha BTOPOe — >XapeHblii Kapn C KapTogenbHbIM canaToM.
Mo yelucKoMy 06bI4ato, B 3TOT BeYep Ha CTO/E He JOMKHO ObITb HU KyCOUY-
Ka msica. MopcKyto pblby TOXe He peKOMeHAYETCS CTaBUTb Ha CTOS, cunTa-
€TCS, YTO OHa MOXET YCKO/Nb3HYTh B OKeaH M YHeCTM ¢ co6oin yaady.

106



Bcero B Yexmu BblpawmBatoT 0kono 20 ThiC. T NPECHOBOAHOV PbIGHONA
MPOAYKLMM, M3 KOTOPbIX 19 ThiC. T COCTaBASIET TOBapHas pbiba, BbipalleH-
Has B Mpygax, — Kapm, pacTUTeNbHOsAHbIE Pbibbl U gp. 1 TbiC. T COCTaBASET
MPOAYKLUUS, BblpallleHHas B YC/TIOBUSX MHTEHCUBHOM akBaKylbTypbl, — (hO-
penb, oceTp U T. 4. O6LIaa niowas YeLcKnx npyaos coctasnset 51 Tbic.
ra. MpyfoBoe XO3ANCTBO MOXHO XapaKTepu3oBaTb KakK 3IKCTEHCKBHOE B
CBA3M C MPOAYKTUBHOCTLIO, [OCTWraloLleil B cpefHem ypoBHA 400-
500 kr/ra. Kapna KopmsaT B OCHOBHOM 3epHOM. Kom6uKopMa A5t ToBapHO-
ro KOpM/IeHNs Kapna Mcnosnb3ytoT mano. 50 % OT BbipallBaeMoli ToBap-
HOM NpYAO0BOI MPOAYKLMM 3KCNOPTUPYeTca. HaBecka TOBapHOro Kapna B
Yexnn TpagmumoHHo KpyrnHasa — 1,5-3,0 Kr. Takke CUIbHO PasBuTo AeKo-
paTmBHOe pbI6OBOACTBO. Tak, HanpuMep, BO BpeMsi MOCELLeHUs aBTopamm
cTaTby Yexum 6blna NpoBeaeHa IKCKypcus B pbibHOe X03a1ACTBO, Blagenew,
KOTOpOro 3aHUMAaeTCs BblpallMBaHWEM 3IMTHOrO Kapna-Kou, a Takke no-
CTaBKaMm Kapna-Kou 13 AnoHuu.

B Uexumn cTpeMnTeNbHO pa3BrBalOTCA COBPEMEHHbIE TEXHOMOMM aKBa-
KynbTypbl. Tak, B Nepuog nocelleHns Yexum ¢ Hamm Obina NpoBefeHa 3Ke-
KypcWsl Ha OPWUIMHa/IbHYHO, MO HalleMy MHEHMK0 YCTaHOBKY 3aMKHYTOrO
BOAOCHabeHnsi. OHa npefcTaBnsiia CO60A ABYXYPOBHEBYH) CUCTEMY.
Ha nepBom (HMXHEM YPOBHe) 6acceliHbl ObiNM CKOHCTPYMPOBaHbI MO Aat-
CKOMY (KaHa/lbHOMY) NPUHUMNY. B HWKHEM MOAY/e OCYLLEeCTBASN BbIpa-
LMBaHKe ToBapHOI thopenn. Ha BTOPOM ypoBHe (BEpXHEM) pacnofaraiach
YCTaHOBKa 3aMKHYTOr0 BOJOCHAGXeHWs, CKOHCTPYMpPOBaHHas Mo Knaccu-
YECKOMY MPUHLMMY C UCMO/Ib30BaHMEM KPYI/bIX 6acCeiHOB, B KOTOPbIX
OCYLLECTB/IS/IN BbIpaLLMBaHWNE MOMIOAW Pafy>KHO hopenn.

B Uexum ecTb pasHble yyebHble 3aBefleHWs Ans NOAroTOBKM creuman-
CTOB pbIOHOr0 X03MCTBA, OT Y4YMAWLL M MPOECCUOHANBHBIX CPeAHUX
LLIKOA, FOTOBAILLMX COOTBETCTBEHHO PabouMx M TEXHWUKOB, [0 YHUBEPCUTE-
TOB, OfiHaKo 6onee NoAPOGHO XOTeNoCh Obl OCTAHOBUTLCA Ha (DaKy/bTeTe
pbl6oBOACTBA U OXpaHbl Bof HOXHO-Yelickoro yHusepcuteta. [aHHbIN
(hakynbTET pacnonaraeTcs B AByX ropogax: Yewckume-byaeesnue n BogHs-
Hbl, KOTOpbIe CaBATCA 06Pa3L0BOIi MOCTAHOBKOIM MPYA0BOro poiboBOACTBA.
B BogHsiHax ecTb TakXke creumanbHoe cpefHee y4e6OHOe 3aBefeHne No phbl-
60BOACTBY, MaTepuanbHO-TEXHUYECKOM 6a3e KOTOPOro MoryT Mo3aBuio-
BaTb MHOMME BbICLUME YYeOHbIE 3aBefeHMS.

dakynbTeT 6b11 co3faH B 2009 r. Ha 6a3e Hay4HO-MUCCNef0BaTENbCKOrO
WHCTUTYTa pbI60OMIOBCTBA M rmapobuonormm (ocHoBaHHoro B 1921 r.).
Bo rnaee (hakynbTeta CTOMT AekaH, BCEMMPHO WM3BECTHbIA CreuuanucT B
061acTn pasMHOXeHUs pbl6, npodeccop OTomap JInHxapd. MNMomoLlb geka-

107



HY OKa3blBaloT YeTbipe BULE-AeKaHa: MO BHELUHWM CBA3AM, MO Y4e6HOM
paboTe, N0 Hay4HbIM MCCMEA0BaHNAM, N0 MEXAYHAPOAHLIM OTHOLLEHMSIM.
Y [ekaHa ecTb [Ba LUTaTHbIX MOMOLLHMKA. B cocTaB agMUHUCTpauun a-
Ky/nbTeTa BXOAAT YYEOHbIA OTAe/N, 3KOHOMWUYECKWA OTAEN, OTAEN MEHeLK-
MeHTa, 0TZAen 6u3Heca U MHBECTMLMIA. Ha (hakynbTeTe perynspHo npoxoaat
3aceflaHusl Hay4yHOro KOMWTETa, COCTOSILLEro U3 AeCATU «BHYTPEHHUX» U
[ECATUN «BHELLHUX» YUeHbIX, a TakkKe NPOXOAAT 3acefaHuws ceHata aky/b-
TeTa, COCTOSALLEro 13 BOCbMMW Mpenogasateneli U YyeTbipex CTygeHToB. da-
KynbTe€T ~COCTOMT M3 YeTblpeX WHCTUTYTOB W OJHOrO  Hay4yHO-
MPOM3BOACTBEHHOIO LIEHTPa: Hay4HO-MCCeA0BaTeNbCKUIA NHCTUTYT pPhibo-
BOACTBA W rMAPO6UONOTNN; MHCTUTYT aKBaKyNbTYpPbl; MHCTUTYT KOMI/IEKC-
HbIX CMUCTEM, WUHCTUTYT MEXAYHapOAHOro 3KOMOrMYecKoro 06pasoBaHus,
HOXHO-YeLLcKnii Hay4YHO-NPOVN3BOACTBEHHbIN LIEHTP akBaKybTypbl U 610-
pasHoo6pasus. B cocTaB KaXgoro MHCTUTYTa BXOAAT CTPYKTYPHble nof-
pasgeneHus  akynbTeTa — nabopatopuu. Bcero Ha akynbTeTe
13 nabopatopuidi. Bo rnaBe nabopaTopuun, Kak NpaBuio, CTOUT KPYMHbIN
YUeHbIlA, npoeccop, JOKTOp HayK. LLITaTHbIA cocTaB Kaxpaol nabopato-
pun — 6-12 yenosek. Mpu 3ToM 50 % 1 Gonee WITATHOIO MepcoHasna nabo-
paTopum — 370 acnupaHThbl (MO YeLCKn — AOKTOPaHTbl). ObpallaeT Ha cebs
BHVMMaHME U MHTEPHALMOHA/bHLIA COCTaB acmyMpaHTOB: KPOMe MpeacTaBu-
Teneit Yexuu, B acnnpaHType akybTeTa NpoxoaaT 0byyeHne npeacTaBu-
Tenu Poccuu, WpaHa, M'epmaHuy, AnoHWW, YKpavHel, benapycu (Bbinyck-
HUKM BI'Y v BHTY). 3aseaytowime nabopatopmeid, Hay4Hble COTPYAHUKN,
acnupaHTbl 3aHUMAKOTCA KakK Hay4HOi, TaK 1 MpenogaBaTenbCKon AesTesb-
HOCTbio. Bcero Ha chakynbTeTe paboTatoT 6onee 100 4yenosek (C y4yeTom
afMMHUCTPaLMN AeKaHaTa U acnupaHToB). EXXerogHo Ha dakynbTeTe ocy-
LLLeCTB/ISIETCA BbINOAHEHME 6onee 70 (yHAAMEHTalbHbIX U MPUKIagHbIX
MEXAYHapOAHbIX Hay4HbIX UCCNEf0BaHWIA.

Ha hakynbTeTe BefeTCA NOAroTOBKa 6akasaBpoB MO CreLManbHOCTAM
«300TexHUs» (cneumanmsauma «Pbl60NOBCTBO») M «3KONOMMA U OXpaHa
OKpyXatoLlein cpefpl» (cneuuanusaums «OxpaHa BOLHbLIX PECYPCOB»).
Cpok 0byyeHus B bGakanaBpuaTe — 3 rofa Ha O4HO M 3a04HON hopmax
06yueHms. A3blK 00y4eHMs YellCKUiA. ExxerogHo ocyllecTBiseTcsa Habop
100 cTyaeHTOB 04HOI 1 50 CTYAEHTOB 3a04HOM (hOpM 0BYYeHNS.

Ha thakynbTeTe OCyLLeCTBASIETCA MOArOTOBKA MarncTpaHTOB MO cneuu-
aNbHOCTY «300TeXHUs» (Cneyuanmsaumm — «Pbi60N0BCTBO» U «AKBaKy/lb-
Typa»). CpoK 006y4yeHMst B MaructpaType — 2 roga Ha O4YHOW K 3a04HOI
thopmax 00yueHUs. A3bIKM 00YUYEeHMST YELCKWIA N aHrNACKNIA. ExxerofHo
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ocyLllecTBnsieTcs Habop 45-50 MarucTpaHTOB OYHOW U 4 MarucTpaHTOB
3a04HOI (hopm 06yUeHMs.

dakynbTeT pblI6OBOACTBA U OXPaHbl BOJ OCYLLECTB/AET NOArOTOBKY ac-
MMPaHToOB MO CrneLuansHOCTU «300TeXHUs» (cneyunannsauma «PbliboBos-
cTBO»). CpoK 00yueHMsa B acnmpaHType — 4 rofja Ha O4HOI 1 3a04HOWA (hop-
Max 06yyeHus. FA3bIKM 06YHEHNUS YELLCKMWIA 1 aHrAnACKMiA. ExxerogHo ocy-
LecTBseTCA Habop 12 acnupaHTOB OYHOW M 2 acNMPaHTOB 3a04HOM (hopm
00yyeHmna. ExerogHo npoxoaut 10-12 ycnewlHbIX 3aWuT AOKTOPCKMX
(Ph.D) awncceptaunii. CnegyeT o6paTWTb BHUMaHME, YTO aclMpaHTOB Mo-
CTOSIHHO 3afle/iCTBYIOT He TO/IbKO B Hay4YHOM MNPOLECcce, HO 1 B y4ebHOM, a
TaKXXe B NPOM3BOACTBEHHOM (06/10B NPYA0B, COPTMPOBKA 1 Ap.).

B 2011-2013 rr. Tpu y4ebHbIX Kopnyca thaKynbTeTa MOAepPHU3NPOBa-
ANCb C MCMOMb30BaHNeM CpeAcTB EBpONenckoro cors3a U HauyoHaIbHOTo
6rompkeTa Yewickoin Pecnybiunkn. YuebHble Kopryca 6biain OCHaLLEHb! YHM-
Ka/IbHbIM TEXHO/IOrMYECKMM W Hay4YHO-UCCefOBaTEIbCKUM 060pYA0BaHN-
€M, KOTOpOe MO03BOJISET BbIMOMHATL HA BbICLUEM YPOBHE WCCNeA0BaHUs Y
co3aBaTb CTUMYNMPYHOLLME YCNOBUA 415 NEPCNEKTUBHbIX UCC/eL0BaHUIA.

KoHbepeHUMs 6blna opraHM3oBaHa no ciyyalo OTKPbITUS HOBOrO y4eb-
HOrO Kopnyca (haky/nbTeTa Pbl60BOACTBA W OXpaHbl BOL — «HOXXHO-
YeLlICKnin Hay4HO-1CCNeA0BaTeNbCKUIA LIEHTP MO aKBaKy/bType U 6uopas-
Hoobpasno rngpoueHosos» (Cenakva). OpraHusartopbl npurnacuan éonee
100 3kcnepToB 13 16 CTpaH Mupa, KOTOPble UMeNN BO3MOXKHOCTb YC/bILLATh
46 YCTHbIX JOKMag0B 1 06cyanTb 50 CTEHAOBBIX NPe3eHTalui.

KoHhepeHUMs Npoxoguna B TeUeHWe Tpex AHel U nogpasgensnach Ha
YeTbIpe CeCCUM: KayecTBO Msca pbibbl U NUTaHWE; BOCMPOU3BOACTBO 1 610-
TEXHONOrNA; 3arpssHeHVe BOAHOM cpefdbl; NPecHOBOLHas aKBaKy/NbTypa
KOMMEPYECKM UHTEPECHbIX PbI6.

OTKPbITUE KOH(EPEHLMM COCTOANOCH BO BTOPHUK 24 ceHTA6ps 2013 T.
CO BCTYNUTE/NILHOTO CNOBa fekaHa npodeccopa OToMapa JInHxapTa u opra-
Hu3aTopa — KaHamaaTa TeXHUYeckux Hayk MapTuHa lMweHnyka. B nepsblii
JeHb 6blny 3acnylwaHbl JOKNaabl ABYX ceccuid: «KavecTBO msca pbibbl 1
nuTaHue», «BOCNPon3BOACTBO U BUOTEXHONOIMA». BCero B aTOT [ieHb Bbl-
cTynuamn 20 SOKNagYMKOB. 25 CeHTA6pPSA, BO BTOPOIA pabounii feHb KOHde-
peHumu, TaKkxke 6bLIM 3acnyllaHbl 20 JOKNaA0B U3 Ceccun «3arpsisHeHue
BOAHOIN cpedbl» M «[pecHOBOAHas akBaKy/bTypa KOMMEPYECKU MHTEepec-
HbIX PbI6». MpaKTUYeCcKM NoCe KaXXLOro foKNata NpoXoAnamn 06CyKaeHNs
W pasnnyHble LUCKYCCUM, B XOAe KOTOPbIX YYeHble W3 PasnnyHbIX CTpaH
06MEHMBANNCL OMbITOM W BbICKa3blBa/IM CBOE KOMMETEHTHOE MHEHMWe Mo
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3aflaHHbIM BONpocaM. B 370 ke Bpems OpraHv3aTopbl 3aBepluasiv NoAro-
TOBKY K OTKpbITUIO LleHTpa.

B nocnefgHwin geHb paboThbl opraHmn3aTop KoHdepeHuun MapTuH Miwe-
HWYKa BbICTYMW/ C 3aK/MOUNTE/NbHBIMW C0BamMu 61arogapHoCTM KO BCEM
MPUCYTCTBYIOLLMM W MOXKENaHWSMU Ja/bHERLIMX YCMEXOB B Hay4HOI fes-
TenbHOCTW. o pe3ynbTatam TPeXAHEBHON paboThbl GbIN0 3aniaHMPOBaHO
HarpaxgeHve 3a nyudllee CTyfAeHYeCKoe YCTHOe BbICTYM/IEHWE U yuLLMiA
CTYyAEHYEeCKNIA CTeH0BbIN foknag. O6a nobeanTens ABNAKOTCA MONOAbIMM
yueHbIMK (hakynbTeTa pPbiOOBOACTBA M OXpaHbl BoA. Harpagy 3a nydwinii
[OKnag nonyunna marmctp Xunan Mypann (Jlabopatopusi penpoayKTUBHOW
(huamonormm) 3a BbICTYNJIEHUE Ha TeMy «3MOPUOHa/IbHbIE CTagun U
HayafibHOe pas3BMTME MOJMOBbIX KMETOK Cyfaka (KOCTUCTbIX pblb: OKyHe-
BbIX)». Harpaga 3a ny4lumii cTeHAOBbIV AoKnaf oTnpasunack K Mapkete
MpokecoBoii (JlabopaTopusi KOHTPONMPYEMOFO BOCMPOM3BOACTBA U UHTEH-
CUBHOIO pbI6OBOACTBA ) 3a paboTy «BnnsHmne TemnepaTypbl BOAbl Ha paH-
HWe 3Tanbl XXM3HW a)pMKaHCKOro CoMa.

VHTepeca 3acnyXuBatoT criefytoLye HayYHble TEMaTUKK, KOTopble Obl-
NV NpeAcTaBeHbl Ha KOH(EPEeHLMN: NCCNeA0BaHNS 3aMeHbI PbIGHON MyKU
M pbIGHOIO XXMpa BelecTBamy pacTUTENIbHOTO NMPOMCXOXAEHNS; pa3paboT-
Ka peuenTyp 4Ns MOBLILEHWS YPOBHSI OMera-3 >XMPHbIX KWUCMOT B MsCe
Kapra 3a CYeT MCMO/b30BaHNS KOMMNOHEHTOB PacTUTENIbHOMO MPOMCXOXAe-
HWS; UCCNeaoBaHne TPYAHOCTER CTapTOBOrO KOPMJIEHMS KaproBbIX pbl6;
FeHeTMYECKME METOZbl OMpeaesneHns Mnona OCETPOBbLIX Pblb; NPUMEHEHME
TEXHONOMUM aHApOreHe3a B akBaKy/bType; MPUMEHEHWE pas/IuyHbIX (u-
3M0MOMMYECKUX Cpeq, ANS akTUBALMM NOABUXKHOCTY CNepMaTo301/0B; B/K-
fHWe 3arpA3HEHNI OKPYXKaKoLLEn cpedbl Ha pPa3BUTVE PakoB; CO3faHue cu-
CTEM MOHWUTOPMHIa NOMNY/ALMIA PakoB; M3yyeHWe PbiHKA YepHOl 0CeTPOBOA
VKpbI 1 Ap.

Mesxcoynapoonas HayuHo-npakmuueckas Kougepenyus «QOcempo-
evle: npounoe, nacmoauwee u oyoyween (Jdumea). KoHepeHUms 6bina
opraHusoBaHa Cny»60i1 pbI6GHOro xo3sicTea Npy MUHUCTEPCTBE CEMIbCKO-
ro xo3sicTea JINToBCKol Pecny6nnku.

Cnyx6a pbIGHOro x03aiAcTBa NpM MUHNCTEPCTBE CE/TbCKOM0 X03ACTBa
JInToBCKOW Pecny6/nkn SBNSETCS FOCYAapPCTBEHHBIM YUPEXAEHNEM, KOTO-
poe peasn3yeT 3aKOHbl U MHbIE MPABOBbLIE aKTbl, BO3/IOXXEHHbIE Ha Hee Mo-
NNTUKON pPblB6oNoBCTBa JINTBbLI Ha OCHOBE 06LLEV MOAUTMKM EBpOneiickoro
COto3a Mo pbl60noBCTBY. CnyXxba pbIGHOr0 X034MCTBA OCYLLECTBASET Opra-
HW3aLMI0 MO COXPaHEHMIO Y BOCCTAHOB/EHUIO PbIOHBIX 3aMacoB B MPECHbIX
M MOPCKMX BOdaX, & TaKKe OCYLUECTBASET MPUKNagHble MUCCefoBaHNs B
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06acTn pbIGHOro Xxo3aiicTBa. B 3agaum crnyx6bl Takke BXOAMT 3awmTa
reHooHAa LEHHbIX BUAOB, paspaboTKa M KOOpAMHALMSA CeNeKLMOHHO-
M7eMeHHOV paboTbl B pbi6OBOACTBE, MOALEPXKKA CBA3M C MHCTUTYTammn EB-
POMeicKoro co3a, HaUMOHaNbHbIMK U MEXAYHapOAHbIMU OpraHM3aLmsMm
N HAYYHbIMU YUYPEXAEHUAMM.

KoHdepeHLWs, B KOTOPOI NPUHANW yyacTue NpeacTaBUTenn YKpauHsbl,
Monblum, Yexum, Natsumn, Poccum, Benapycu v JInutebl, Npoxoanna fAga
[Hs. OCHOBHOI LIeNIbl0 KOH(epeHUMN 6bI10 06CYXKAEHNE BO3MOXHOCTU U
0COBGEHHOCTEl BOCCTAHOB/EHUS MOMYAAUMIA CcTepnsagn uM  GanTUIACKOro
oceTpa B pekax, Bnagawowux B bantuiickoe mope. NepBbiii AeHb KOHMe-
peHuun npowen B KomdopTabensHOM  KOH(epeHL-3ase  roCTUHMLGI
«Trasalis» (Tpakait). KoHthepeHUmMsi 6bina OTKpbITa TOPXKECTBEHHOM peybto
3amecTuTens MUWHMCTPa CeMbCKOro Xo3ficTBa JIMTOBCKOW Pecny6auku
JNnHoli KyanyTa n cnoBaMu NpuBETCTBUSA 3aMecTUTeNs aupektopa Cnyxobl
pbI6HOro X03saiicTBa NPy MUHUCTEPCTBE CEMbCKOro X03saicTBa JINTOBCKOi
Pecny6nukn Alifgaca AfomMaiitTica. B 3TOT geHb Obinv 3acnyLuiaHbl Bce [o-
Knadbl YY4aCTHMKOB W 06CYXXAeHbl NPOo6/eMbl, CBA3aHHbIE C BOCCTaHOB/IE-
HMeM 0ceTpoBbIX B BocTouHol EBpone. Ha BTOpOI AeHb KOH(epeHLm BCe
YYaCTHUKU NEPEMECTUNCL B XXMBOMMCHENLLee MecTo — beper pekn Hepuc
(Bunus). Mim 66110 NpeaioXkeHo Noy4acTBOBaTh B 3apblOG/IEHNMN PEKU MONO-
[b0 aTMaHTUYECKOro 0ceTpa. 34ech XKe B NMOMEBbLIX YCOBUAX MPOLLIO Nog-
BEJEHNE WTOrOB KOH(EPEHLMN U AUCKYCCUA MEXAY yYacTHUKamu. B aToT
[eHb B peky Obl10 BbinywweHo 2,53 TbiC. 0CO6ei oceTpa cpegHeid Maccoi
14 r. Bcero 3a nepuog BOCCTaHOBEHMS 6aITUIACKOTO OceTpa COTPYAHUKa-
MW CNyXObl PbIGHOrO X03ANCTBA 6bINO BbIPALLEHO U BbIMYLLEHO B ecTe-
CTBEHHYIO cpefy 6onee 40 TbiC. 0cO6Geli aTnaHTMYeCKOro OceTpa pasHbIX
BO3PACTHbIX rpyn.

B nepBblii feHb M3 ABeHAALATY 3aniaH1POBaHHbIX AOKNAA0B 6bIIo 3a-
CNYLLAHO [eCATb, TaK KakK OCTa/lbHble JOKIAAYMKN MO PasHbIM NPUYMHAM He
CMOT/IN NpuexaTb.

MepBbiM Obl COBMECTHBIA NMTOBCKO-6€/10PYCCKMIA AOKNaf Ha Temy
«B03MOXHOCTV MHTPoAYKuun cTepnsgn (A. ruthenus L.) B cpefHeld YacTu
TeueHust pekn HemaH (HsamyHac)» AsTopamu paboTsl sBnatoTes B. Kacmu-
Hac (LleHTp uccnegoBaHmii npupogbl, JinTtea), B. Maumc (Cnyxba pbi6HOro
X03siicTBa Npyu MUHMCTEPCTBE CeMbCKOro Xo3dcTea JINTOBCKON Pecny6-
nunkn), B. KocTtoycoB (PYTT «/HCTUTYT pblIGHOro X03aicTBa», benapycs) u
A. CnyksuH (VIHCTUTYT reHeTukun n uutonorum HAH benapycu). B paboTe
6b11 NpUCTaBeH 0630p ¥ NaaH UHTpoAyKumK ctepnsagm (A. ruthenus L.) B
6aceliHe p. HemaH (HsimyHac). B p. HemaH noTeHUpabHbIM Y4acTKOM Afis
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BCE/IEHWA MOXET C/TYXXMTb TPaHCTPaHWYHbIV 0Tpe3oK pycna ot r. MocTbl 40
r. KayHaca. B 3aBMCMMOCTW OT 3KONOMMYECKMX YC0BWIA NPOTSHXKEHHOCTb
Y4YaCTKOB, NPUTOfHbIX A4/18 06UTaHus cTepnaan, coctaBnseT 120-170 kM Ha
TeppuTopun Benapycu n 150-200 KM Ha TeppuTopumn JINTBLI. PeKoMeHay-
emble MJIOTHOCTW MOCAfLOK CTepnsaaM B pacyeTe Ha eCTeCTBEHHYHO KOPMO-
BYlO 6a3y cocTaBfistoT OT 160-240 3K3/KM [/ CeroneTKoB/rof0B1KOB U
30-50 3K3/KM [/19 TPEX/IETKOB-YETbIPEXIETKOB.

CnepytoLwuii aoknag Ha Temy «PaboTbl MO0 BOCCTAHOBNEHMIO MCYE3ato-
WX BWAOB OCETPOBLIX pbl6 Ha npuMepe [LHECTPOBCKOW CTepnsam
A. ruthenus L.» npegctasunn P. KonbMaH, M. MpycrHcka, . BUuliHeBcKu,
A. Ayaa, b. 3aaHOBCKM 13 VIHCTUTYTa NPeCHOBOAHOIO PblIGHOr0 X03ACTBa
(r. OnblWTbIH, Monbwa), A. Xyl 3 YepHOBULKOTO HaLMOHa/IbHOMO YHU-
BepcuTteTa MM. HO. ®epkoBuya (r. YepHoBubl, YKpauHa) u J1. TepTepsH
(hopeneBo-0ceTpPOBOE MAEMEHHOE XO3ANCTBO «MwxaH» noc. baHunms,
UepHoBuLkas 06n., YkpauHa). ABTopamy Obinv NpoBefeHbl paboTbl Mo
(hopMMpOBaHMIO CTada MPOU3BOAMTENEN AHECTPOBCKON CTepnsgw, UCKYC-
CTBEHHOMY €ro PasMHOXEHMWIO U MOMYUYEHUO NINUYUHKK. JIMUMHKY nofpa-
WmBanu B ycnosusx ¥3B go MoMeHTa nepexofa Ha UCKYCCTBEHHOe MnuTa-
Hue. [pn 3TOM OTMETW/IN BbICOKUI TEMN POCTa U HU3KYIO CMEPTHOCTb /W~
YMHOK. BbIpallieHHbIM NOCaf0YHbIM MaTeEPUa/IOM BrepBble 3apblouin Bepx-
HWin OHecTp.

MpepcTtaButenn YkpanHol FO. MNuavneHKo m3 XepCcOHCKOro rocypnap-
CTBEHHOro arpapHoro yHusepcuteta u B. lnyratapes ¢ [JHenpoBCKOro
0CETPOBOro pbI6OBOAHOIO 3aBOAa NPeSCTaBUNN LOKMAf Ha Temy «Pesysib-
TaTbl BOCMPOW3BOACTBA U BblpawmeaHus ctepnsaam (A. ruthenus L.) B cBA3u
C peakkIMMaTu3auyveii JHENpOBCKOW monynsauum». [ns peanvsauum npo-
rpaMmbl peakknumaTu3alLumM AHeNpPOBCKOM NOMyNALMK CTEPNAAM aBTopaMu
ObI/10 CHOPMUPOBAHO PEMOHTHO-MATOYHOE CTaZlo, HacuMTbIBaKoLee Gonee
10 Tbic. pa3HoBO3pacTHbIX ocobeil. C 2010 r. B HM30Bbe [Henpa MHTpogy-
LmpoBaHo 4,02 M/H. 3K3. MOMIOAN CcpeaHei maccoii oT 3 4o 4 © (HopmaTuB
2,5 ). PesynbTaTMBHOCTb paboT NMOATBEPXKAAETCA pPerncTpaumen crepisam
B y/0Bax.

Mocne He6OMbLIOrO NepepbiBa ObiN 3acayLlaH AokKnaf «Mctopus nony-
naumm 6antuinickoro ocetpa». Ero npeactasmunm P. KonbmaH 13 VHCTUTYTa
MPEeCHOBOAHOI0 pblGHOro xo3alcTea (r. OnbwThiH, Monbwa) n E. depoTo-
Ba, P. Ctatkyc u B. 'func n3 Cnyx6a pblI6HOro xo3sicTea npu MuHucTep-
CTBE CENbCKOr0 X03ficTBa JIMTOBCKOM Pecny6nukn. M3 gokniaga crano
13BECTHO, YTO OCETPbI MOF/IN 3acennTb BanTuiickoe Mope B aTnaHTUYeCKOM
nepuoge ero passutus, T. e. 6900-3700 netT o H. 3. HaumHaa ¢ HeonuTa
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OCeTp CTa/l 00bLEKTOM [A06blun. [pOMbICNOBYHO 3HauMmocTb B HOro-
BocTouHoli BanTuke oceTp umen fo koHua XIX B., Korga B rof f0BMIOCH
[0 430 T. VIHTEHCMBHBIW OB Hapsgy C 3aCTPOMKOW PeK U 3arpsi3HEHNEM
BOZHOW Cpefbl CTa/i OCHOBHLIMU MPUYMHAMW UCHE3HOBEHUS GanTUIACKON
nonynsumm ocetpa. K Hauany 40-x rr. XX B. pblbaky BblfaBinMBain T0/bKO
eVHNYHbIE 3K3eMMAAPbI, a MOCNeaHUA NpeAcTaBUTENb OCETPOBbIX B bas-
TUiACKOM Mope 6bi nolimaH B 1996 T.

Mpepcrasuteny YepHOBULIKOrO HaLMOHANbHOIO YHUBEpPCUTETA UMEHU
HOpus deapkoBuya (YkpanHa) A. Xyaplii u J1. Xygas npeAactaBunv Aoknag
«buonorunsa ctepnaan B 6acceliHe [HecTpa». lNpeobpazoBaHue GacceiHa
[HecTpa B npoLecce rmapocTpomuTeNibCTBa 0TPa3nIOCh Ha COCTOSIHUW MO-
NynsuniAi 0OCETPOBLIX Pbld — NPEpPbIBaHNE MUTPALMOHHBIX NyTel, yXyaLie-
HWe YC/OBWIA HATYpabHOr0 BOCMPOW3BOACTBA BbI3BAN0O COKpALLEHME YnC-
NEHHOCTU BCeX BWAOB OCETPOBbIX. OfHAaKO [0BOSbHO MHOrOYUC/IEHHAA
NpUpoAHas nNonynAunMs CTEPNsAM COXpaHWIacb B CUCTEME BEPXHUIA
[HecTp — [HecTpoBCKOe BOLOXpaHWUIMLLE.

Mpegcrasutenu Nlateum P. MegHe, C. TypeuHa n M. 3uHruc n3 Hayu-
HOro MHCTUTYTa 6e30MacHOCTM NULLEBBLIX NPOLYKTOB, 30POBbS XUBOTHbIX
N oxpaHbl oKpyatoLein cpegpbl (BIOR) npeactaBunu goknag «Murpauus
aTnaHTM4yeckoro ocetpa (Acipenser oxyrinchus) B nepsom rogy nocne Bbi-
nycka B ycTbe peku [ayraBa». B 2013 r. aBTOpbl OCYLLECTBUAN NEPBBIi
BbINYCK Monoan Acipenser oxyrinchus B ycTbe peku [Layrasa (Jlateus).
Mocne BbINycka ManbKu NpebbiBanu B peke, a 3MMol MUrpupoBasn B MOpE.
B 2014 r. oceTp pacnpefenuncs no BceMy 3a/iMBY. YBelMyeHue Beca CBU-
[eTenbCTBYET O TOM, YTO pblba XOPOLLO NPUXKMUNACH K MECTHBIM YCOBUSM.

3acnyKvBaeT BHUMaHWe JOKNa Ha TeMy «QKO/OMMYECKNiA N TeHeTunYe-
CKWIA MOHUTOPUHI ocTpoHocoro ocetpa (Acipenser oxyrinchus Mitchill L.)
MpW BOCCTAHOB/IEHWW HATYypasibHON MONYNAALUW», KOTOPbIA NOATOTOBUAN U
npeacTasuan aygutopun A. MNMuanHkosckuid, [. ByTkayckac u C. CTakeHac
13 Cnyxba pbI6HOro xo3fcTa Npy MUHUCTEPCTBE CEMbCKOr0O X03AiMCcTBa
NnTebl 1 LieHTpa nccnegosaHuii NpupoaHbIX pecypcos JluTeebl. Mocne npo-
BeJEHUA psfa FeHeTUYECKMX UCCNeA0BaHUiA, Oblnn NoyYeHbl AoKa3aTelb-
CTBa, YTO MOMYNALMIO aTNaHTUYECKOro oceTpa B banTuiickom mope 6onee
YeMm [iBe ThICAYM NIeT Has3az BbITECHWU 6/IM3KOPOACTBEHHDIN BUS — OCTPOHO-
cblin oceTp (Acipenser oxyrinchus Mitchill L.). MepBble paboTbl Mo BocCTa-
HOB/IEHUIO OCTPOHOCOrO oceTpa Havanuch B 2010 r. HaumHasa ¢ 2011 r. 6o-
nee yeM 23 TbIC. LWIT. MOMIOAM OceTpa 6b110 BbIMYLLEHO B pekn. YacTb Bbl-
MYLLEHHBIX OCETPOB 6blNa NoMeyeHa BHYTPEHHUMU paguonepesaTymkamu un
BHELLHMMW MeTKammn Tuna «Floy Tag» ¢ Lenbio NpoBefeHns NcCnefoBaHni
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MUrpaLmm, 4To B MTOre Aano LEHHY MH(POPMALMI0 O MUrpauun 1 BbIIO-
Bax CTO/b LiEHHOW pblbbl. OYeHb BaXKHO OCYLLECTBASTb FEHETUYECKNIA MO-
HWTOPUHT, KOTOPbIV MO3BO/ISIET YCTaHOBUTL YPOBEHb FEHETUYECKOr0 pas-
HOO6pasna BOCCTaHAB/MIMBAEMOA NOMNyNsAUMK, a TaKKe CNeanTb 3a M3MeHe-
HUAMW TEHETWYECKOrO Nyfa MUIPUPYHOLWMX 0COGeii M KOHTPO/MPOBATb
3TOT npoLecc.

M. YenypkuHa (®IYT «ocpblbueHTp», . TioMeHb, Poccuiickas de-
[epaumns) B paboTe «IMepcrnekTyBbl MCMO/Mb30BaHMA MeTofa 00O0ralleHus
KOPMOB B aKBaKy/bType OCETPOBbIX BWOB Pbl6» NpeacTaBuna MeTofbl
noApaLyBaHns JIMYMHOK CUOMPCKOrO OCETpa U CTEPNSAM C NMOMOLLBIO XXU-
BbIX 060raLleHHbIX KOPMOB (Hayniuycbl apTemun). B paboTte npusogsaTcs
[aHHble MO Temmnam NMHEHO-BECOBOIO pOCTa W BbDKMBAEMOCTV MOJIOAM.
MpeacTaBneHHas METOAMKA MO3BONSET YNYYLIMTb CYLLECTBYIOLLYHO TEXHO-
NOTMI0 U MOBBICUTL 3PMEKTUBHOCTL 6ACCEMHOBOr0 NoApaLLMBaHns AnYun-
HOK C Hayana 3K30reHHOro NMTaHus.

3aBepluan KOH(epeHUMIO [OKNag Ha TeMy «BansHve pasiMuHbIX CUH-
TETUYECKMX TOPMOHabHLIX MPenapaToB Ha CO3peBaHWe CaMOK CTep/sam
(Acipenser ruthenus L.)», koTopblii npefcTasunm A. Koypxun ¢ hakynbTe-
Ta pbl6OBOACTBA M OXpaHbl BOA HOXKHO-YeLICKOro yHuBepcTuteTa W
M. YenypknHa 13 ®ryr «ocpblbueHTp». B paboTe paccMaTpyBannchb
MEeTOLbl FOPMOHANIbHOM CTUMYNALMM NPOW3BOAMTENEN CTEpPNAaN pasiny-
HbIMW CUHTETUYECKMMU NpenapaTamu. MNpuBoaUANCH faHHbIE MO CKOPOCTM
M CUHXPOHHOCTW CO3PEBAHMA OOLMTOB Y CamMOK. BbISIBNEHO, UTO Ayylwnm
CYHTETUYECKMM NpenapaTom aenseTcs «Ovopel».

Meaucoynapoonoe cosewyanue no ocemposvim (Poccusn). CoBelleHve
npoxogwno B r. KpacHogape (Poccuiickas ®defepauums) n 66110 opraHuso-
BaHO [OCyapCTBEHHbIM PErMOHa/bHBIM LEEHTPOM COXpaHEeHWst reHodoH4a
oceTpoBbIX «KybaHb6MOpecypchl» npu ydyactun BcemumpHoro obuiecTsa
COXpaHeHWst 0CEeTPOBbIX, MUHUCTEPCTBA NPUPOAHLIX pecypcosB KpacHogap-
CKoro kpas 1 Kyb6aHCKOro MHCTUTYTa OCETPOBOACTBA. [1aBHbIM OpraHu3a-
TOpPOM coBellaHust 6bin aMpekTop «KybaHbOMOpecypebl», BCEMUPHO W3-
BECTHbIA CreynanncT B 061acT 0CeTPOBOACTBA, NPodeccop, AOKTOp 6umo-
NOTMYECKMX HayK, naypeat npemumn NpaButenbcTBa Poccuiickoii defepa-
LMK B 061aCTN HayKN N TEXHWKW, 3aCNYXKEHHBIA PabOTHMK PbIGHOr0 X035ii-
ctBa Poccuiickoin ®efepaummn Muxann CtenaHoBuy YebaHoB.

Ha cosewlaHun cobpanoch 186 BegyLlMx CheLManmcToB-0CeTPOBOLOB
13 22 cTpaH. B cocTaB y4yaCTHMKOB BXOAMN Hay4YHble pabOTHUKM, NMpaKTy-
KWN-0CETPOBOAbI, PYKOBOAMTENN KPYMHbIX MKOPHbLIX KOMMaHWA, COTPYAHN-
KW NPOUIbHLIX MUHWUCTEPCTB Pa3/IMYHbIX CTPaH, MPOEKTUPOBLLMKM, NHBE-
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CTOPbI, NPeSCTaBUTENIN KOMMNAHWiA, NPOM3BOAALLME KOPMA L5 OCETPOBbIX U
060pyA0BaHMe 4151 YCTaHOBOK 3aMKHYTOr0 BOAOCHaGXeHMS.

B coBewjaHuy MpUHANO yyacTue 6O/bLIOE KOMMYECTBO BCEMUPHO W3-
BECTHbIX CMELMa/IMCTOB-0CETPOBOAOB, Takux, Kak Xapanbfj PoseHTanb
(CepmaHus), akagemMmk KoponeBcKOI LUBEACKOW aKafeMuu Hayk, npesu-
[eHT BcemupHOro obuecTBa coxpaHeHWs oceTpoBbix; Cepreit Boprcosuy
Moaywka (Poccus), co3gatens NPUXU3HEHHOTO CNOCo6a NonyYeHNs UKPbI;
ApHe Siogsur (FepmaHns), M3BECTHbIA FEHETUK OCETPOBbIX M3 VIHCTUTYTa
30010rMKN M. J1eibHMUa, YbW PaboTbl PerynspHo My6AMKYHOTCA B XYypHa-
nax Science u Nature; AnekcaHap BacunbeBny HosukoB (Poccus), npesu-
neHT K «Pycckuii MKOpHbIA gom»; [Maono bpoHsn (MTtanus), Bule-
npesnaeHT BceMMpHOro 061LeCTBa COXpaHeHUs 0CeTpoBbIX; VopH MeccHep
(FepmaHms), HayYHbIA COTPYAHWK VIHCTWUTYTa 3KOIOrMN 1 PbIGHOTO XO034ii-
CTBA BHYTPEHHWX BOAOEMOB, OAWMH W3 OPraHM3aTtopoB Nporpamm no BoC-
CTaHOB/IEHMIO MOMNY/ALMIA 0CETPOBbIX B EBpOMe 1 MHOrMe Apyrue.

Mporpamma coBelaHns Gblna HaCbILLEHHOW W BKKOYaia B cebs nne-
HapHOe 3acefjaHune, MUHU-CUMMNO3NYM, CEMUHAp, KPYr/bliA CTOM, TeXHWUYe-
CKWE BM3NTbI Ha pbi6OBO/HbIE NMPEANPUATUS.

B xofe nieHapHOro 3acefaHns ¢ NPUMBETCTBEHHBLIM C/I0BOM BbICTYMWN
BULIe-rybepHaTop KpacHogapckoro Kpas Ceprein MaBnoBu4 YCeHKO 1 3a-
MeCTMUTENlb MUHUCTPa CenbCKOro xossinctea KpacHogapckoro kpas Oner
BacunbeBny CosneHoB. bbino Takxe 3a4yMTaHO NPUBETCTBEHHOE C/OBO PY-
KoBogmTens ®efepaibHOro areHTcTBa no pelibonoscTay Wnbu Bacuibesu-
Ya LllecTakosa.

Bo Bpems MieHapHbIX A0KNaaoB Xapaibg PoseHTanb (FepMaHus) B X0-
[le CBOEro goknaga «AKBaKynbTypa — XOpOLIO WK N0OX0?» OTMETWA, YTO
aKBaKy/nbTypa [4/11 NPOU3BOLCTBA TOBAPHOM MPOAYKUMWM U aKBaKynbTypa
[N NOMONHEHWA 3aMacoB eCTECTBEHHbIX BOJOEMOB — 3TO [Ba PasHbIX
HanpaB/eHWsi, UCMONb3YIOLLMX PasfMyHble NOAXOLbl U MeTOAbl 4S8 peLue-
HUA cneunduryeckux 3agad. Ecnm ToBapHas akBaky/bTypa OpYeHTUpPOBaHa
Ha HanbO/bLUYK BbDKMBAEMOCTb, BbICOKYHD KOHBEPCWMIO KOPMa, BbICOKMUIA
YPOBEHb POCTa, COMPOTMBASEMOCTb 3ab0/eBaHUAM, pPeHTabenbHOCTb Mpo-
M3BOACTBA M BbICOKOE KAa4yecTBO MPOAYKLMM, TO NCKYCCTBEHHOE BOCMPOU3-
BOACTBO ANS BbIMyCKAa MOJIOAM B BOJOEMbl HALEEHO Af1s MNOyyYeHne
MOTOMCTBA, CMOCOBHOI0 GbICTPO pearnpoBaTh Ha U3MEHEHWS B OKpYXKato-
LLei cpefe, aganTvpoBaTh CBOE NOBeAEHME, pa3nnyath / n3beratb XULHU-
KOB, ObITb OCTATOUYHO MMOKUM K M3MEHEHMS NapaMeTPOB BOAbI (TaKUM, Kak
TEPMOK/NH, HeAOCTaTOK KWUCIopoga, MYTHOCTb, BO3LEWCTBME BeTpa U
BOJ/IH), COMPOTUBAATLCA MAaTOreHHON MUKpodiope 1 3hheKTUBHO B3aMMO-
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[e/iCTBOBaTb C KOHCMEeUUMYeCKUMM opraHuamamu. Takum obpasom, Le-
NblO BbIpaLLMBaHMS MOIOAU ANS BbIMyCKa B €CTECTBEHHbIE YCOBUS JO/MKHA
6bITb NOArOTOBKA €€ K CYPOBLIM AWMKUM YC/oBMAM. CTpaHbl, OCYLeCTBAS-
fOLLMe BOCCTAHOB/IEHME NMPUPOAHLIX MOMYAALUUA OCETPOBBIX Pbl6, AOMKHBI
NpUAepPXXMBaTbCA Pamcapckoi feknapauyun, a Takke paspabatbiBaTb Npo-
rpamMmmMbl MO BOCCTAHOB/IEHUIO MOMY/ALMIA OCETPOBBLIX B CBOMX CTpaHax Mo
npvmepy paspaboTaHHOro MiaHa felicTemid (Action Plan) no BoccTaHoB/e-
HWIO aTNaHTMYECKOrO OCeTpa.

Maono bpoHsn (UTanns) B xoge cBoero foknaga «CoBpemMeHHOe CoCTo-
SHVE U NepCneKTVBbl PasBMTMA MMUPOBOTO MPOM3BOACTBA TOBAPHbLIX OCET-
POBbIX U MKPbI» OTMETW/, YTO B nocnegHue 30 NeT No NpuymMHe cokpalle-
HWS eCTECTBEHHbIX 3anacoB OCETPOBbLIX HabMOAANCA MOBbLILEHHbIA CNPOC
Ha 0CETPOBYIO MPOAYKLMIO, 0COGEHHO Ha NWLLEBYIO YepHYO MKpY. o 3Toi
MPUYMHE BO BCEM MMPE ObINO Peann3oBaHO MHOXECTBO MHBECTULMOHHBIX
MPOEKTOB MO WUKOPHO-TOBAapHOI akBaKynbType. B HacTosee Bpems 6onee
yem 2100 NpeanpuATUIA 3aHUMalOTCA BblpallMBaHMEM OCETPOBbIX A/ MPO-
13BO/CTBA Msica U MULLIEBOI UKPbI, M3 KOTOPbIX 60nee yem 1000 npeanpus-
Tuin HaxogaTca B Knutae. CornacHo nocnefHWM OLeHKaM, 06bemM MUPOBOTO
npoussoacTea ukpbl B 2015 r. npesbicun 300 T, U3 KOTOPbIX 86 T Npounsse-
feHo B KnTae. BerefcTBue BO3POCLLErO NPESJIOKEHNS 1 He BMOJHE COOT-
BETCTBYHOLLEIO 3TOMY POCTY CMpOca LieHbl Ha MULLEBYH MKPY B HacTosLLee
BPEMS 3HAYNTENIBHO CHU3WMNCL W MPOAOKAT CHIDKATLCA. Tak, K MpUMepy,
OMTOBasA LieHa Ha TPAAMLMOHHYHO MULLEBYIO MKPY, MOAYYEHHYH 3a601iHbIM
METOAOM, B Gnvpkaiilee Bpems MOXET cHM3MTbCs o 350-400 eBpo/kr, a
LieHa Ha OBY/NMPOBaHHYHO MKpY — Ao 150-200 eBpo/kr. o 3TOW npuynHe
MKOPHbIE KOMMAHWW BCTYNUAW B (hasy >KECTKOM KOHKYPEHLMWM Mexay Co-
604, BbIHYXXAasi Apyr Apyra MNoBbillaTh Ka4yecTBO MULLEBOI WMKPbI, CyLle-
CTBEHHO CHWKasA LieHy. YXyaLWwaeT CUTyaLmio TOT (haKT, YTO HOBOE MOKone-
HWe noTpebuTeneil, KOTOPOE YXKe AAaBHO He YNoTpebaseT MKPY OCEeTPOBbIX
KaK JOCTYMHbIA NWLLEBOM NPOAYKT, Masio MHPOPMMPOBAHO 06 3TOM Mo/es-
HOM ¥ CTaTyCHOM MPOAYKTE.

ViopH MeccHep (FepmaHus) B CBOEM 0KNaAe «AKBaKynbTypa W BOCCTa-
HOB/EHVE BWAOB — ABE CTOPOHbI OAHON Mefann?» OTMETW HE0OXOAMMOCTb
pa3paboTKM pasHbIX TEXHOOTMYECKUX MPMEMOB KO BCEM pacam (03VMbIM W
APOBbLIM) OCETPOBLIX B NMpeaenax OAHON Nonynsumun.

Muxaunn YebaHoB (Poccus) B CBOEM [OK/afe «3KONOTMYECKME U Tex-
HONOrnYeckne NpobsieMbl UCKYCCTBEHHOTO TOBApPHOIO BblpalLyBaHns OCeT-
poBbIX pbl6 B KpacHogapcKom Kpae» 0603Haunn COBPEMEHHbIE NPOGIEMbI
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0CETPOBbIX PbI6OBOAHBIX 3aBOLOB: OTCYTCTBUE AMKUX NPOU3BOAUTENEN U B
pe3synbTaTe BbIHY>KAEHHbIA MHOPUAVHT NPY BOCMPOM3BOACTBE.

NeoHapao KoHpxio (MTtanusa) B goknage «Pofib MaToOuHbIX CTaj B afan-
TUBHOCTM BbINYCKaeMOW B CTECTBEHHbIE BOAOEMbI MOJSIOAW: MIACTUHHOCTb
1 ajanTUBHOCTb Kak CNeACTBME TEHETUYECKOW CTPYKTYPbl MaTOUYHbIX CTag»
0603HaunN crefyrowwme KYeBble MOMEHTBI, KOTOpble HEOOXOAUMO Yuu-
TbIBaTb NPV POPMUPOBAHNM MATOUHbLIX CTaf: YBEe/IMYEHWNE FeHEeTUYECKOro
pa3Hoo6pasnsi nyTeM o6MeHa 0CObGsSMK C APYrMMK CTafaMu; MCMo/b30oBa-
HVe MaKCVMalbHO Pa3HOPOAHbIX 0c06ei Npu hopMmMpoBaHUK CTada, Heoob-
XOAMMOCTb YETKOro NpejcTaBneHns 0 COCTaBe MaTOYHOro cTaja (4MCToTa,
MPOUNCXOXAEHWNE, POLCTBEHHbIE OTHOLLEHWS MeXAY 0CobsmMu); BbipaBHMBa-
HWe pasmepa cemeli (MOTOMKOB pasHbIX Nap NPOU3BOLMTENEN); nosaepxka-
HWe BbICOKOW reHETNYECKON N3MEHUMBOCTM NMyTEM 06MeHa 0cobsiMm (rame-
Tamu) ¢ ApyruMmn cTafamu; pasfefieHne cTaga Ha rpynmnbl U BbipalliyBaHue
MOPO3Hb; MCMOMb30BaHWe CTapbIX MPOW3BOAMTENEN ANS CHUDKEHMS uncna
reHepauuii; BblpaBHMBaHWE BKMada Mpou3BoauUTeneid (MM CeMeliHbIX
rpynn) B MOCMeAytOlWMe reHepauuyn; wu3beraHne O/IM3KOPOLCTBEHHOIO
CKpeLLMBaHNS; yBeNNYeHMe FTeHETUYECKOrO pasHoobpasms.

Mocne nNneHapHbIX JOKNafoB paboTa KOHMEePEeHUMM Obina pa3geneHa Ha
[Be cekumm: 1) MUHKU-CMMMO3MYM, MOCBSILLEHHbIA NPo6iemMam NCKYCCTBEH-
HOFO MKOPHOTO OCETPOBOACTBA; 2) CEMUHAp, MOCBALLEHHbLIA npobiemam
BOCCTaHOB/IEHWS ANKMX MOMYNALMIA OCETPOBLIX Pbib.

B pamkax paboTbl MUHU-cMMMO3uMyMa [Maono BpoHsn (UTanms) B xoge
cBoero poknaga «OceTpoBoAcTso B W. P. VipaH» OTMETWA, YTO B TeUyeHue
6nvxariwmx 10 net Npov3BOACTBO Msca U UKpbl B VpaHe Bo3pacTeT [0
20 000 T 1 100 T COOTBETCTBEHHO.

Cepreii MopyLuka (Poccums) pacckasan Npo UCTOPUIO PasBUTUA METOOB
MOSTYYEHMS NKPbl OCETPOBLIX 1 TEXHONOI M ee NepepaboTKu B Poccum,

Maono bpoHsn (Utanusa) B goknage «MKpa — 3To He BCerga ukpa» oT-
MeTWUA, YTO B HaCTOfLLEee BpeMs Ans NPOWU3BOACTBA aHa/I0roB U 3aMeHuUTe-
Neii MULEBOI MKPbI OCETPOBLIX NCMO/b3YeTcs MKpa 38 B1AoB poib 1 3 BUaa
[VKNX XXMBOTHbIX C €XerogHbIM 06beMoM npon3ssoacTea 6osee 8000 T.

Anrena Kenep (lFepmaHus) pacckasan 0 HOBOM MeTofe nepepaboTku
OBYNMPOBaHHOW MKPbI, MO/YYEHHOW MPUKU3HEHHBIM METOAOM, OCHOBaH-
HOM Ha MCMO/Ib30BaHMMN CMEeLMabHbIX CUrHANIbHBIX MOMEKY/. JaHHbIA me-
TOZ MO3BOMSET 0TKa3aTbCA OT MCMOJb30BAHMA TENMOBbLIX METOA0B BO3AEN-
CTBWS, & MO CBOMM BKYCOBbIM Ka4yecTBam MCMo/b3yemas MUKpa He ycTynaet
TPaAnLUMOHHON UKpe.
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Muxaun YebaHoB (Poccus) B goknage «OnTuMmUzalms yrnpaBneHms ma-
TOYHBIMM CTafaMy OCETPOBbIX ANA KPYrI0roAn4HOro npov3BOACTBA OBY-
NPOBaHHOW MKPbI» 0603Ha4YMT 3 OCHOBHBIX 3Tana KpyrioroAMYHOro no-
Ny4yeHns UKpbl: 1) 0T60p NpoussoamTeneit (Mo cTagusam 3penocTy U pasme-
paM O0OLMTOB) OCYLLECTB/AETCA 3KCMpecc-MeTofoM Y 3W-AMarHoCTuKY;
2) NepeBof Ha «3MMOBKY» W COAepXaHue NpOoU3BOAWTENEeA MPU HU3KKUX
TemnepaTypax pas/MYHON MPOLOMKMTENLHOCTU; 3) MEepeBoj Ha HepecTo-
Bblil PEXKUM, KOTOPbI 3aBUCUT OT BUAA OCETPOBLIX Pbib.

HOpuin KutawmH (Poccus) B CBOEM AOKNafAe pacckasan 06 0COGEHHO-
CTAX MPOMbILLIEHHOTO BblpaLLMBaHMA OCETPOBbLIX B Y 3B Ha nKpy.

AnekcaHgp Hosukos (Poccust) B goknage «OnacHOCTb NPUMEHEHUS Co-
Nneli BOPHOI KMCNOTbI AN KOHCEPBUPOBAHWSA MKPbI» OTMETW OMacHOCTb
npuMeHeHun TeTpaboparta cogpl (bopakca, E 284, E 285) npu KoHcepsupo-
BaHMSA MULLEBOI MKPbl, 06Mafaroleli KaHLEPOreHHbIMW, MyTareHHbIMU W
TOKCUYHbIMI CBOCTBaMU ¥ CMOCOGHOW MOBMMATL Ha (EPTUALHOCTbL U
HaHEeCTW BPef HepoXAeHHOMY pebeHKy (B yTpobe matepun). MHorouncneH-
HbIMW UCCNEefOBAHMAMM YCTAHOB/IEHO, YTO TOKCMYHOCTL 6opakca coBnaja-
€T C TOKCUYHOCTbIO f10B, & Ha 6aHKy C UKPOWA, B KOTOPOI UCMONb3yeTcs
[aHHbI KOHCEPBaHT, MOXHO K/1eUTb CUMBONT TOKCUYHOCTW A408B «Yepen ¢
KOCTAMU.

HecMoTps Ha MHOTOUMC/IEHHbIE 3anpeThbl Kak B Poccuu, Tak 1 B CTpaHax
EBponbl, 60pakc J0 CUX NOP MPUMEHSETCA B Ka4yeCcTBe KOHCepBaHTa Mpw
MPOM3BOACTBE MKPbl. ITO HAHOCUT CEPbE3HbI Bpes 06LLEMY UMUIKY W
BOCMPUSITMIO NPOAYKTA Ha rNo6a/lbHOM YPOBHE U MPUBOAWT K MpeAcKasye-
MbIM HeraTMBHbIM NOCNEACTBUAM.

Bapgapa NopomoBa B foKnafe «Knaccugukaums u KOHTPONb KayecTBa
MKpPbI OCETPOBLIX PbI6» coobLmMNa 0 Ge3onacHbIX NULEBbIX fo6aBKax ce-
pun JINP n BAPSKC, obnagatoLleid, B TOM YMCie, KOHCEPBUPYHIOLWMM feit-
CTBMEM [J151 MULLLEBOIA UKPbI.

ApHe Jlogsur (Fepmanus) B goknage «llocnegHue cnyyan Henerasnb-
HO/ TOProBAM WKPOW» NpefcTaBui pesy/bTaTbl MPOBEAEHWS TECTOB MO
NAEHTU(MKALMN BUAOB N TMOPUAOB OCETPOBBIX C UCMOb30BaHWEM FEHETY-
YECKMX MeTOAO0B. Bbifo 0TMeYeHO, YTO B rocyaapcTeax — YfieHax EBponeit-
CKOr0 COH3a W K/IHYEBbIX CTpaHax apeasa 06MTaHMsi OCETPOBbLIX COXPaHs-
eTCsl HM3Kas 3(PEKTMBHOCTb KOHTPONSA 3a TOPrOBMei MKPOA W LUMPOKOe
pacrnpocTpaHeHve o6maHa NoTpebuTenei, Koraa, K npMmepy, BMecTo A0po-
roCTOsILLE MKPbI Genyrn B 6aHKe Haxoamnacb MKpa CMBMPCKOro OceTpa,
CTOMMOCTb KOTOPOIA 3HAUMNTE/IbHO HUXKE.
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B pamkax paboTbl cemuHapa CeepuHa Pok (®paHUus) BbICTynmaa ¢
[OoKnafoM «[eHeTUYECKME XapaKTEepPUCTMKU PENMKTOBOW Mnonynsuun at-
NaHTUYecKoro oceTpa Acipenser sturio.

ViopH TeccHep (TepmaHusi) B CBOEM [OKMafe pacckasan Mpo (uTHec-
nokasaTesm MOMoAM pblb, MpefHa3HauyeHHOW AnA BbINYCKa, M3 KOTOPbIX
MOXXHO BbIENNTb YETbIPE OCHOBHbIX MeXaHW3Ma: a) CEHCOPHbIE CMOCO6HO-
CTW W HernpepbiBHaA HepBHasA cUrHanmsauus; 6) nosHasaTeflbHasA Croco6-
HOCTb BbISIBNATL CYLUECTBYHOLLME YIPO3bl; B) MeXaHW3Mbl pearvpoBaHus,
nosgonsowme 3hheKTUBHO M3beratb yrposbl; r) QUNYECKne BO3MOXKHO-
CTW NPOSB/EHNS peakLymn B CTENEHN, HEOOXOAUMON A1 OTNOPA XULLHUKY.

HaTtanbs Boiiko (Poccus) B goknase «MexaHu3Mbl afanTauuii B paHHeM
OHTOreHe3e OCETPOBbIX PblO» OTMETW/A, YTO B MEPUOJ 3aBEPLUEHMNSA Xesl-
TOYHOrO0 Nepuoja (3HAOreHHOro NUTaHMA) 1 Nepexoia K akTMBHOMY 06pasy
XWU3HU Y NINYMHOK OCETPOBBLIX PbI6 (hopMUPYeTCA 3anevat/iieHne Xumuye-
CKVX CUTHANIOB «pPOAHOI» Cpefpl, YTO cnefyeT MPUHATbL BO BHUMaHWE Mpu
BbIMYCKE MO/I0A¥ OCETPOBbIX Pbl6 B €CTECTBEHHbI BOAOEM.

VIHTepecHble JOKNadbl Takxke 6bin y Anecu buiiapcnaHosoit (Huaep-
naHgpl), EneHbl Manuy n AHa MepkynoBa (Poccusi), Pauckl X040peBCKoi
(Poccus), AHgpest TuxomopoBs (Poccusi), AHHbI BapMuHLEBO 1 Hkonas
Mtore (Poccust), Spuka Powapa (PpaHums).

Mocne 3aBepLUeHWsi paboTbl CEKUMIA COCTOSNIOCH 3acefaHne Kpyrioro
CTO/Ma, MOCBALLEHHOTO Pa3/IMYHbIM PbIHKaM W LieHaM, a Takke MPUHATUIO
pasfMYHbIX TUMOB OCETPOBLIX B pasHbIX CTpaHax. B xofe paboTbl Kpyrioro
CTOMa YYaCTHMKW BbIpasuiv GECMOKOICTBO B CBA3W C YBE/IMYEHUEM O
MPUCYTCTBUS UKPbI, NPOW3BEAEHHON Ha Tepputopun Kwutas, Ha poccuid-
CKOM PbIHKE, a TaKKe Ha PbIHKaX ApYrux CTpaH, YTo NPUBOAMUT K BbITECHE-
HUIO MECTHbIX NMPON3BOAUTENEN, & TaKXKe K CHYKEHWMIO OBEpUS CO CTOPO-
Hbl NOTPEOUTENEl U3-3a HA3KOI0 KayecTBa KUTaliCKOM NKpbI.

Mo ceegeHuam AnekcaHgpa HoBWKOBa, 127 MKOPHbIX MNPeanpuUsTUii
KnTas 6binn aTTecToBaHbl PoccenbX03Ha430poM, YTO Takke He Cnocob-
CTBOBA/IO 3aliWTe BHYTPEHHUX MpousBoguTeneid. Bbina npeanoxeHa nges
06 06beAVMHEHUN WMKOPHBbIX hepM B OAMH 06wwmii 6peHf (Mo npumepy
MK «Pycckunii MKOPHbIA JOM»). Y4YaCTHUKWM KPYrioro crona 0603Haumim
cnefytowme TeHAEHUMN 1 MEPCNEKTMBLI Pa3BUTUS UKOPHOM aKBaKy/bTypbl
0CETPOBBbIX:

e B nocnegytowye rofbl 6yaeT cOXpaHATbCA MPEeBbILLEHNE MPeaioxe-
HWA HaZ CNPOCOM, B pesy/bTarte 6yAeT NPOMCXOANTL 3HAUUTENIbHOE CHIUXKe-
HWe LieH Ha NULLEBYHO UKPY, YTO YMEHbLUWT 3(EKTUBHOCTb UHBECTULMOH-
HbIX NPOEKTOB;
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 M0-MNPeXHEMY COXPAHAETCS TEHAEHUMA HU3KON 3aMHTEpecoBaHHOCTY
K OBY/MPOBaHHOW MKpe B CTpaHax 3anagHoii EBponbl u CLUA, rnaBHbIM
06pa3oM U13-3a MCMO/b30BaHNS TEPMIUYECKOr0 MeToda 06paboTku. OgHako
aKTVBU3MPOBABLLMECS UCCMIEL0BaHMA MO pa3paboTKe HOBLIX METOAOB Mepe-
paboTKM 0BY/IMPOBAHHOM MKPbI MO3BONSAKOT FOBOPUTL O MepCnekTMBax yBse-
NINYEHUA ee BKYCOBbIX KauyeCTB [0 YPOBHA TPaAMLMOHHOW MKpbl. B 3TOM
CNlyyae B NepcrekT1BE BO3MOXEH OTKa3 OT TPAAULIMOHHLIX METOLOB Nony-
YEHMS NKPbl, KAK 3KOHOMUYECKN HEBbITOAHBIX;

® 113-32 MCMOMb30BaHWS HeJOOPOCOBECTHLIMW MPOW3BOAUTENAMU OMac-
HbIX KOHCEPBAHTOB 6bIN0 YXYALIEHO BOCNPUATME NPOAYKTa (MKpbl) MOTpe-
6nTeneM 1 NogopBaHO AoBepue. HeobX04MMO aKTMBU3MPOBATb PaboTy Mo
MOBbILUEHWIO [OBEPUSA PbiHKA. [ 3TOro He06XOAMMO yydllaTb CUCTEMY
MeHe[DKMeHTa KayecTBa MpoAyKTa U obecneumBaTb 6eCnpensTCTBEHHBbI
[OMNYCK KOHTPOIMPYHOLLMX OPraHoB (B TOM Ymnc/e 13 ApYrux rocyfapcTs);

® COBPEMEHHbIN PbIHOK Y>Ke He YAMBULLIL OCETPOBOI MKPOi. Ha nepsoe
MECTO CTasI0 BbIXOAWTb KayeCTBO 3TOr0 MPOAYKTa;

® BXXHO MH(OPMMPOBaTh HOBble MOKOMEHUs MOTpebuTenei, KoTopble
yXKe [aBHO He YNOTPebAstoT MKPY OCETPOBbIX Kak AOCTYMHbIA MULLEBOI
MPOLYKT, O TOM, YTO Takoe UKpa, 419 CO3L4aHMS HOBOr0 «MacCOBOrO PbiH-
Ka».

120



3. MATEPUAJI 1 METOJIUKA UCCJIETOBAHUI

I/Iccnenonannﬂ BJAUSAAHUA ONTHYECKOI0 M3JIYYCHHUSI HaA pblﬁOlIOCﬂ-
JAOYHBIN MATEPHAJ 0CETPOBBIX PbI6. DKCNEPUMEHTA/IbHbIE UCC/IEL0BAHMA
nposoaunnce B nepuof 2005-2015 rr. B NPOM3BOACTBEHHbLIX YCNOBUAX
PbIGHOrO LieXa COBMECTHOro 6eM0pYCCKO-aTBUIACKOro NPeanpuaTnsa «Ak-
Batopus» (c 2008 r. yaCcTHOE NPOW3BOACTBEHHOE YHUTapHOE NpeanpuaTve
«AkBaTopus», ¢ 2014 r. hepMmepckoe X03AiCcTBO «Bacunek») (4. Haksachl,
MyTunHCKWiA c/c, A3ePXXMHCKNIA p-H, MUHCKasa 0671.). YKa3aHHbIA pblOHbIi
Liex paboTaeT no npuHuuny Y 3B.

OCHOBHbIM 00BLEKTOM MccneaoBaHuiA senanca rmbpua C.6C (cTepnsagp
(2) x 6ectep F; (<)) Ha pa3nunyHbIX 3Tanax pasBuTus. Bblibop 06bekTa 6bin
06ycnoBneH OTHOCUTENbHOW NMPOCTOTON NOMyYeHmns (Tak Kak CTepnsab Ao-
CTWraeT Moj0BO3PENOCTU paHbLLe APYrMX OCTEPOBbLIX) U HEBLICOKOW CTOM-
MocTbio [333, 334, 335]. B KayecTBe [OMOMHUTENbHBLIX 06BLEKTOB UCCeso-
BaHW NCMO/b30BaIMCh NPON3BOAMTENN OCETPOBLIX Pbib Pa3INYHbLIX BUAOB
M TMBpPUIHBLIX hopM, a Takxke Lie/ibHasA KpOBb, CbIBOPOTKA, MOJIOBbIE NPO-
OYKTbl (HEONNOAOTBOPEHHAA UKPA U CNepMa), BOJA.

[nsa oT60pa nNpousBoaMTeneil B MaTOYHOE CTaf0 MPOBOAWAN OCEHHIOH
60HUTUPOBKY Mpu TemnepaTtype Bodbl 8—12 °C, npu 3TOM OTOGMpann npo-
n3BogmTeneli ¢ roHagamu IV ctagum 3penoctu. [ns OLeHKu cTagum 3peno-
CTW OCYLLECTBAISNN BUONCUIO TOHAA, KOTOPYHO NPOBOAWN LLYNOBLIM METO-
fom [330].

3MMOBKY MpPOW3BOAWTENEA W MNPeSHEPecTOBOE BblAEPXKMBAHME Pblb
OCYLLECTB/ANN MO METOAMKAM, LUMPOKO NPUMEHSEMbIM B COBPEMEHHOW
NnpakTUKe akBaKy/bTypbl [124], OCHOBaHHbIM Ha YrNpaBfeHUW BOLHbLIM ©
TemMnepaTypHbIM PEXMMOM U CO3[aHWEM YC0BWiA, YA0BNETBOPSIOWUX (K-
3uonornyeckne TpeboBaHWUSA OCETPOBbLIX Pbl6. BeceHHI0I GOHUTUPOBKY
MPOBOAMAN [0 HACTYNNEHNS HEPECTOBbLIX TeMmepaTyp. B xoae ee onpege-
nann KoadguumneHT nonspmusaumm (Kr) ooyntos. Ha 0cHoBaHWMM pesy/bTa-
ToB KI npoBoaunu copTUPOBKY CaMOK Ha rpyrnbl ¥ ONpesenisaam nocneso-
BaTe/IbHOCTb WCMO/Ib30BaHUA 3TWX TFPYNM B HEPECTOBOA KOMMaHWUM.
[Ona onpesenenns K M3BMEYEHHYIO LLYMOBbIM METOLOM WKpPY (OOLMTLI)
(hMKCMpOoBa/IN ABYXMUHYTHLIM KUMSAYEHWEM B BOZE. 3aTeM Jefiann paspes
(OMKCMPOBAHHON WKPWHKM B MJIOCKOCTW, MPOXOAALEA MO aHMMabHO-
BEreTaTtMBHOIM ocu. lMpy NOMOLM OKynspa-MMKPOMETPa OMpeaensinin pac-
CTOSIHME OT Agpa 4O 000/104KU aHUMaNIbHOTO nontoca (A) v obwwuii ana-
MeTp ooumTa (B). MonyyeHHble BEMYUHBI MO3BOSAM BbIYUCIUTL 3HAaYe-
Hue K no opmyne: KM = A/B - 100 % [170, 171].
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[na oueHKM (hU3MONOTMYECKOTO COCTOSHWS, WHTEHCUMBHOCTU MeTabo-
NINYECKUNX Peakumil 1 penpogyKTUBHOIO cTaTyca Npou3BoAuUTeneld B npea-
HEPECTOBbLIA Nepuog NPOBOAUAM MOPGOQU3NON0rNYecKne, BGUOXUMUYe-
CKUe, rOPMOHaJIbHbIE MCCNEf0BaHNS KPOBM OCETPOBLIX pbl6. OT6OP Npob
KpPOBW OCYLLECTB/IAN W3 XBOCTOBON BEHbl MO CTaHAAPTHLIM METOAMKaM
[97, 321, 372]. B xofe MOp(odmr3n0Iorniyecknx NccneaoBaHnii B LeNbHOM
KPOBM ONpefenanu cnefytowye nokasatenn: cofepXkaHue remorniobuHa,
o6LLee YNCNO IPUTPOLMTOB, FEMaTOKPUTHYIO BENIMUMHY, 3pUTPOLUTApPHbIE
nHaekcol. CofepxkaHue remornobrHa (HGB) n obuiee uncno spuTpoumnToB
(RBC) onpegensini meTtooM (DOTO3/EKTPOKOIOPUMETPUM Ha 3PUTPOremMo-
meTpe. FemaToKpuTHYO BennumHy (PCV) onpegensnn no metogy IeamHa
[47, 62, 88]. Kanunnsipbl cO CTabUNN3MPOBAHHOI KPOBbLIO LIEHTPUGYT1PO-
Ba/imcb Ha 5000-6000 06/MMH B TeuyeHne 9 MUHYT. 3aTem MpU MOMOLLM
MWNIMMETPOBOA NIMHENKN MNPOBOAUIN OTCYET 0ObeMa 3PUTPOLIMTOB K
nnasmbl. JPUTPOLMTApHbIE MHAEKCbI PacCUTbIBAAM MO O6LLENPUHATHIM
thopmynam [47]: cpeaHee cogepxkaHue remornobuHa B aputpouute (MCH)
BbIUMCAAM N0 thopmyne: MCH (nr) = HGB (r/n) / RBC (x10); cpeanwii
o6bem aputpouuTa (MCV) Bblumcnsann no qopmyne: MCV (Mkm®) =
= PCV (n/n) x 1000 / RBC (x10'); cpeHIOl0 KOHLIEHTPALWI0 reMorno6uHa
B aputpoumte (MCHC) Bblumcnsnm no qopmyne: MCHC (r/n) =
=HGB (r/n) / PCV (%) x 100. B xoae OGMOXMMWYECKUX WCCNeAoBaHWI B
CbIBOPOTKE KPOBW OMNpefensnn nokasatenn 6enkoBoro (06wmin 6enok),
YrneBofHoro (rnKo3a) U MUHEPanbHOro (KOHLEHTpaUmMs Kanbuus 1 Heop-
raHuyeckoro toctopa) 06MeHa, a Takxke cofepxaHue PepmMeHTOB nepea-
MWHMPOBaHWS (acnapTaTamuHoTpaHchepasa — ACAT, anaHMHaMWHOTPaHC-
thepasa — AnAT). buoxummnyeckme nccnefoBaHUs NPoOBOAUANUCHL (HOTOMET-
puyeckuMn mMeTofammn (M3MepeHne ONTUYECKON MAOTHOCTU NPOBOAWUAN Ha
cnektpogotometpe CP-46) ¢ MCMONb30BAaHMEM OMOXMMUYECKMX HAbOPOB
HTMK «AHann3 X». OnpeaeneHvie nokasarteneii NPOBOAWAN COrNacHo UH-
CTPYKUMAM, mpunaraeMbiM K Habopam. OOwwmii 6eM10K CbIBOPOTKW KPOBU
onpegensnn 6nypeToBbiM MeToLOM [47]. KOHLEHTpaLUwuIo H0K03bl B KPOBU
onpesenann hepmMeHTHbIM MeTofoM [111]. OnpefeneHve o6LLEro KasibLuma
B CbIBOPOTKE KPOBMW MPOBOAUIN KOMIMIEKCO-METPUYECKAM METOLOM MO YW/l
KnHcoHy [111]. HeopraHuueckuii hoccop B 6e36e1K0BOM (huibTpaTe KpoBu
Onpesensann no peakuuy ¢ BaHafaT-MoM6AaToOBLIM peakTnusom (no Mysncy)
[111]. CopepxxaHne ammHoTpaHcgepas (ACAT, ANAT) B CbIBOPOTKE KPOBK
onpeaensany Metogom PaiitmaHa-®peHkens [111].

[na cTMMynmMpoBaHMA CO3peBaHMs NPOW3BOAWTENEN B 3aBUCMMOCTH OT
CPOKOB HepecTa MNPUMEHSNN aueTOHUPOBLIA TMNO(KU3 OCETPOBLIX pPblb
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(AITT) 1 cynepaKTVBHbIA aHaNor roHagpoNUH-penn3nHr-ropMmoHa GnRHa
«CyptharoH» [322]. MonyyeHne 0BYIMPOBaHHOM WMKPbl OCYLLECTBAAAN Me-
TOAOM nofpesaHus siiueBogoB [142]. OT6op cnepmbl OCYLWECTBUAAM MpW
nomolm katetepa. OLeHKa KavecTBa CrnepmMbl onpefensisacb No Mnogsux-
HOCTW CMepmMaTo30MAoB no 5-6annbHol Wkane Mepcosa [129]. Ans onno-
[lOTBOPEHWNSA 1CNO/b30Basacb CBEXENOYHEHHas CriepMa Uan oxnaxaeHHas
[368]. OnpefeneHve npoLeHTa ONIOLOTBOPEHUA MPOBOAWAN HAa CTafUsX
BTOPOroO-TPETHLEr0 AeneHus. Bpems oToopa Npob onpefensnm no rpadumkam
3aBUCUMOCTY CTaAuM pasBUTUS OT TeMMepaTypbl BOAbl U BPEMEHU WHKYOa-
ummn [247]. KoHTponb 3a 3MOpMOHa/bHbIM Pa3BUTUEM OMNIOA0TBOPEHHOA
NKpbl (3MOPMOHOB) NPOBOAMAN Ha CTaaMsaX «BO/MbLUOK U ManeHbKOR esl-
TOuHOI Npobku» (cTaguu 16—17), KOPOTKOW M NPAMON YANMHEHHOW cep-
[eyHoi Tpy6km (cTagun 27-28) 1 neped Havyanom Bbiknesa (cTagusa 35).
Pacxog BoAbl B MHKY6aLMOHHbLIX annapaTtax 3a4aBajin cornacHoO PeKoOMeH-
Jaumam [112].

[nsa npodmnakTukm 3a601eBaHUiA UKPbI WU PbIb OCYLLECTBASNN Perynsap-
Hble CaHWTapHO-MPOMPUIAKTUYECKUE MEPONPUATUSA, NPELYCMOTPEHHbIE A/15
0CETPOBbLIX X034MCTB MHAYCTpPUaIbHOrO Tuna [29, 56].

ViccnepoBaHnua CMNEKTPOB MOT/OWEHUS MenlaHuHa nposogunu B MHY
«HCTUTYT hmsmkn M. b. . CtenaHoBa HAH Benapycu». Perucrtpaumio
CMEKTPOB MOr/OLWEeHNA cuHTeTUuYeckoro DOPA-menaHnHa (Npov3BoacTBa
Sigma) nposoanmnu Ha cnekTpodoTomeTpe Specord M40 UV VIS (Carl
Zeiss, 'epmaHuns) npu QU3N0ONOrMYECKNX 3HavYeHUaX pH B cTaHAapTHbIX
CNEKTPOGOTOMETPUYECKUX KHOBETax. BcneAcTBME MIOXOA pacTBOPUMMOCTY
nUrMeHTa npeggaputensHo ero BHocuamn B pacteop KOH (~pH 11), 3atem
YKasaHHbIli pacTBOp TUTPOBaIM COMSHOI KWUC/OTON A0 KOHEYHOrO 3Ha4YeHMs
pH 7,3.

Bo3geicTBre MONSPWM30BaHHLIM /1a3€PHbIM U3/Ty4YEHWEM OCYLLECTBAS-
Nocb C MOMOLLbIO annapaTa fila3epHoro TepaneBTuyeckoro «CeHc 815»,
co3faHHoro B NHcTutyTe (nsvkm nmenn b. V. CtenaHosa HAH Benapycw.
[JaHHbIli annapat co3gaH Ha OCHOBE OAHOMOZOBOMO MOJYNPOBOAHNKOBOIO
Nasepa € AVHORM BOSHbI U3/TyYeHWs, PacrnonoXeHHoin B VK cnekTpasibHOM
AnanasoHe A = 0,81 + 0,02 MKM. IHAYKLUMA NOCTOAHHOIO MarHWTHOrO Mo-
N8, CO3[aBaeMOro MarHUTOM, BCTPOEHHbIM B MOZAY/b MarHUTONA3epHbI U
MarHUTOCBETOAMOAHbIN, He MeHee 10 MTn. CpefHeBbINPAMIEHHOE 3HaYe-
HMe VHAYKUMMW NePEMEHHOr0 MarHUTHOrO Nons He MeHee 1 MTn [4].

B KauecTBe UCTOUHMKA N3/TyYEHUS CBEPXAPKMX CBETOANOLO0B NCNO/b30-
Ba/IM annapart «Sturgeon-Red», co34aHHOrO Ha 6a3e CBEPXAPKMX CBETOAMNO-
[0B. TexHWYecKue XapaKTepuUCTWMKM annapata Mo3BOASAN MNPOU3BOAUTHL
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BO3ZENCTBME HA MKPY Kak Hernonspu30BaHHbIM, TaK W MONSPU30BaHHbLIM
M3Ny4yeHNeM KpacHOW 06/1acT CNeKTpa B HEMPEPLIBHOM PEXWUME Ha A/INHE
BO/HbI A = 630 + 10 HM (AA = 15 HM). MowyHoCTb u3nyyeHus (W) Ha Bbl-
X0fe W3ny4yaTenss KOHTPOMMPOBa/M C MOMOLLUBIO WM3MEPUTENS CpeaHel
mowHocT MIMO-3C. MA0THOCTL MOLLHOCTU BO BCEX BapuaHTax BO3fei-
cTBuA cocTaBnsna P = 2,9 + 0,2 MBT/cM?, uTo, cornacHo [333, 334], sens-
eTCA ONTUMa/IbHbIM 3HAYEHVEM A5 CTUMYNALUM 3MOPUOHANBLHOIO U NOCT-
3MOPMOHANIBHOI0 Pa3BUTUSA OCETPOBbLIX PbI6.

B unccnefoBaHWAaX BANAHUA ONTUYECKOTO U3NYYEHWUS PasfiuHbIX 4JIMH
BO/IH Ha pa3BMTWE MOMOAM Pblb B KauyecTBe BO3AEMCTBYIOLLErO hakTopa
1cnonb30Banuch ceetogmogHble (A =450 + 15 HM, cuHAS 061acTb CNeKTpa;
A = 630+10 HM, KpacHasa 06s1acTb cnekTpa) v nasepHole (A = 808 HM, VK —
06/1aCTb CNEKTPA) UCTOUHUKM M3NyYeHWs. B aKkcnepumeHTe n3yyeHbl crie-
[yloLLMe BapuaHTbl BO3AeNCTBUSA: 1 — KOHTPONbHas (MHTaKTHas) rpynna; 2—
4 — rpynnbl, Ha 3SMOPMOHBLI KOTOPbIX BO3AECTBOBA/IN ONTUYECKAM U3NyYe-
HMEeM CWHelA, KpacHOWM 1 MHpaKpacHO 06nacTeil cnekTpa COOTBETCTBEH-
HO; 5-8 — rpynnbl, Ha 3MOPMOHbLI KOTOPbIX NOCMef0BaTeNlbHO BO3AENCTBO-
Ba/IN U3NYYEHNEM CUHErO M KPacHoro (5); KpacHOro u cuHero (6); cuHero u
VK (7); K 1 cuHero (8) cnekTpasibHbIX A1ana3oHoB.

B viccnefoBaHMAX 3aBUCMMOCTY GMOMOrMYECKOro AeCTBMS OMTUYECKO-
ro U3ny4yeHna OT TUMA ero nosApusaLmnn 1 KOrepeHTHOCTU B KaYecTBe uc-
TOYHWKOB W3/lyHYeHNs! UCMOMb30BAINCL refinii-HeoHoBble nasepbl JITH-111
(HMO «lMonapoH», r.JIbBoB, YKpanHa, (A = 632,8 HM, AL = 0,02 HM,
Lior ~ 2000 MKM), a TakXKe CBETOAMOAHbIE UCTOUHWKM Pa3fINYHOl CTENeHN
MOHOXPOMATUYHOCTW: KPacHbIi  KBa3MMOHOXPOMATUYECKUIA CBETOAWOS,
C A =631 HM (AL = 15 HM, Lyor ~ AY/AL = 26 MKM); LLIMPOKOMONOCHIV Ge-
nbiin ceetogunod (A = 420-800 HM ¢ MakcuMyMamu npy A = 453 1 567 HwM;
NONYLUMPMHA OCHOBHOM Nosiockl cocTaBnsieT AL = 130 HM, a 4/InMHa Kore-
PeHTHOCTM (6e3 yyeTa MUHOPHOV KOMMOHEHTbI) Lyor < 2,5 MKM). Pexxum pa-
60Tbl BCEX NCTOYHMKOB HEMPEPBIBHBIA.

YBna)KHeHHas 0MnoA0TBOpeHHas nKpa rmbpuaa C.6C Ha 24 cTagum am-
6pVOHaNLHOIO pasBuUTUS NomeLtanach B YaliKy MeTpu B Buge MOHOC/OS.
JasepHblii M3nyyaTenb annapara pacnonaranca Hag Jalikoi Metpu, a ms-
NyyeHne pacoKyCMpoBanoch NIMH30M TakKMM 06pa3oM, UTOObI pasmep CBe-
TOBOr0 NATHa COOTBETCTBOBa pasMepy MOHOCN0S 06/1y4aeMoli NKpbI.

[na ncknoveHs BO3MOXHOM ponu apTeakToB, Bbi3BaHHbLIX HEOAHO-
POAHbIM MPOCTPaHCTBEHHLIM pacnpejeneHneM BO3AEACTBYIOLLENO MU3fTyYe-
HWA, MONOXEHME YallKX MeTpn OTHOCUTE/IbHO CBETOBOrO NATHa W3MEHS-

124



nocb Kaxpable 15-20 ¢ 6e3 U3MeHEeHUst PaccTOSHUA 1O UCTOYHMKA U3/yYe-
HUs.

[na onpegeneHys oNTUManbHOrO BPEMEHN BO3LEVCTBMSA, OKasblBatoLLe-
r0  MaKCUMafibHbIi  CTUMYNMPYHOLWMA — 3pheKT Ha  pbiBOBOAHO-
B1oornyeckmne NoKasaren 0CeTPoBbIX Pblb, 06/1yUeHMe UKPbI NPOBOAWN
B TeyeHue t=30; 60; 90; 180; 300; 600 c npu TemnepaType 16 =1 °C.
KOHTpONbHble (MHTaKTHbIE) 06pasLbl MKPbI TakkKe MOMELLAIUCh B Yallky
MeTpy N HaxoOUNUCb B TEX Xe YCMoBMAX (32 UCKNOYeHUeM 061y4YeHuns),
YTO 1 OMbITHbIE 06pa3Lbl.

Mocne npoueaypbl 06/yYeHNs NKPY MOMELLaNN A5 faNbHELlero uH-
KyOVpOBaHWs B YMeHbLLEHHbIE 06pasLpbl annapaToB Beiica, rae, 4OCTUIHYB
3aBepLUeHns IMOPUOHaILHOTO PasBUTUS, NPOMCXOAW/ BbIKNEB MPeannymn-
HOK. OnbITHbIE N KOHTPOJIbHbIE TPYMMbl COAEPXXann B OTAENbHbIX annapa-
Tax, B KOTOPbIX 06ecneynBasocb NOCTOSAHCTBO MMAPOXMMUYECKNX YCMOBUIA.

MeToabl fanbHeRLwero UHKY61poBaHns MKpPbl 1 BbipallMBaHUS MOMIOAM
noApo6HO 13NoXeHbI B [333, 334].

Mpouecc 3MOPMOHANBHOTO  PasBUTUA  OCETPOBBLIX Pblb  M3yyanu
no T. A. Oetna n ap. [51]. ExeaHneBHo nposogucs oT6op 060/104eK,
MEepTBOM MKpPbl N AMYMHOK [160]. MepeBof NMUYMHOK HA 3K30TeHHOe MuTa-
HWe OCYLLECTBAANN COrNlacHO PEKOMeHAALMAM, OCHOBaHHbIM Ha OCOGEHHO-
CTSX PaccacbiBaHWs XeNTOUHOrO MeLLKa, MOBefeHNs U (PU3NOIOrMYECKOro
COCTOSAHMA NpeannyunHOK [111]. KopmneHne oCyLWwecTBsAN0Ch MCKYCCTBEH-
HbIMW 1 >XMBbLIMU KOpMamu (Haynamu aptemMmun) B cOOTHoLeHun 60:40 %
(nepsble 2 Hegenn). B nocnepytowwem 100 % MCKyCcCTBEHHbIE KopMa [274,
286]. Vinkybaums auy, Artemia salina ocyLlecTBsANaCch COrnacHO UHCTPYK-
umn [71]. B Ka4yecTBe MCKYCCTBEHHbIX KOPMOB MCMO/b30BaNN CTapTOBbI
Kopm «Aller Futura» cupmbl «Aller aqua» (Ne kpynkm 000, 00, O; cbipoii
npoTeunH — 64 %, cbipoii Xunp — 9 %, yrnesogbl — 7 %).

BbbKMBaEMOCTb M pa3MepHO-BECOBbIE NOKa3aTeny Onpefensnn Ha CTa-
OnAxX BbIK/EBa, Nepexoja Ha akTuBHoe nuTaHue, B 30 cyToK 1 50 CyToK ¢
MOMEHTA BbIK/1EBA.

icnonb3ys noflydeHHble faHHble anuHbl (L) 1 macesl (W) Tena, ans
onpegenieHns TeMna pocTa pbi6 BbIYMCNANN aBCONOTHBIA NPUPOCT LNHBI —
La=L,-L; — v abconoTHbIi npupocT Macckl — Wa = W, — Wy; oTHOoCw-
TeNbHbIA NPUPOCT AnnHbl — Lo = (L,— L) 100/L; 1 OTHOCWUTENbHBIA Npu-
pocT maccbl — Wo = (W, — W;) 100/Wy; OTHOCUTENbHbI CPEeAHECYTOUHbIN
NpUpoCT AnnHbl — Lc = Lo/(t, —t;) — U OTHOCUTENbHBIA CPeAHECYTOUHbII
npupocT maccel — Wc = Wo/(t, — t;); yaenbHas CKOpOCTb pocTa [AJIMHbI
C=(n - Ly-InLy)/(t,—t)) 100; ypenbHas CKOpOCTb pOCTa Macchbl
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Cw=(In W, = In W))/(t, — t;) 100 [98, 233]; KO3DDMUMEHT YyNUTaAHHOCTH MO
®ynbToHy (W - 1000)/ L) 1 nnHeiiHo-comaTiuecknii kputepuii (OTHOLLe-
HVe 4/IMHbI B CAaHTUMETpax K Macce B rpammax) [90].

Ha oCHOBaHMM MOMYYeHHbIX AaHHbIX ONPEeSenann BEUUYNHY CTUMYN-
pytoLLero JeicTBua Na3epHoro N3NyYeHus: ans macchbl
(yw = (Wo/ W,) - 100 %, roe W, — macca nniumHoK u monogu ruépuga C.6C,
3MOPUOHBI KOTOPbLIX MOABEPra/INCb BO3AEACTBMIO OMTUYECKUM W3/TyHEHU-
em, T. e OnbITHasa rpynna; W, — macca IM4YMHOK U MOSIOAN BO3BPATHOIO M-
6pupa C.BC, 3M6pMOHbI KOTOPbIX He MOABEPraanCh BO3AENCTBUIO OMTUYe-
CKUM 3/yYeHMEM, T. e KOHTPOs/bHas rpynna), ans anuHbl (= (Lo / Ly) X
x 100 %, rge Lo,—pA/vHa /IMYMHOK W MOMOAW B OMbITHOW Fpynne;
Ly — A/IMHA IMYMHOK 1 MO/IOAN B KOHTPO/LHOM rpynne).

Mpn pgocTmkeHun 50-4HEBHOro BO3pacTa, CTaH4APTHOrO 4/19 Nocagou-
HOro Martepuana MOMoAW OCETPOBLIX Pbi6, MPOBOAMN FEMATONOrMYECKIMe
McCnefoBaHMA M TeCTbl Ha XKM3HECTOWKOCTb. ematonorunyeckue (Mopgo-
(hM3M0NOrMYECKIE) UCCefoBaHUs, a Takke OTGOP KpoBM NPOBOAMAM MO
BblLLeyKa3aHHbIM MeToAMKaM. MocKonbKy 06LLee KOMYeCTBO KPOBU Y MO-
NoAy 0YeHb Mano, MPUXOAUNOCL BpaTh «CyMMapHbie» Mpobbl KPoBM, T. €.
OT HECKO/bKMX 3K3eMMASPOB, YTO JONYCTMMO B METOAMKAX MCCefoBaHui
JIMYUHOK 1 MOSIOAM OCETPOBbLIX pblb [2, 97].

YKM3HECTOMKOCTL MOMOAM OMNPeaensny MeToAoM  (hYHKLMOHa bHbIX
Harpy3ok [97] 1 ¢ NOMOLLBIO TeCcTa Ha YCTOMYMBOCTb K TOKCMKaHTam [195].
3KoNMormyecknii MeTog hyHKLMOHa/IbHbIX Harpy30K BKOYaa B cebs TecTbl
Ha TEPMOPE3NCTEHTHOCTb, YCTOMYMBOCTL K AethnuUMTy KUcnopoga, YCTOW-
YMBOCTb K FOM0AaHMI0. N8 KOHTPONSA >KM3HECTOMKOCTU OT6Mpasiock no
30 3K3eMNIAPOB MOMIOAW OT KadKAOW OMbITHONM M KOHTPOMbHOM rpynnbl ANs
KaKforo m3 4 TectoB. MeTo/bl KOHTPONSA NoKa3aTesneil AeTanbHO OnMcaHsbl
B [333, 334, 335].

Ha oCcHOBaHWW NOJMTyYeHHbIX AaHHLIX OMPeAeNAnn BEMUUHY CTUMYN-
pyloLLero [AeiCTBUA Na3epHOro M3MyYeHUs A1 YCTOMYMBOCTM MOJOAM
0ceTpoBbIX pbl6 K gedumunty kncnopoga: YO, = ([Oz)k/ [O2]o) - 100 %,
rae [O,]« — noporoBast KOHLEHTpaUus PacTBOPEHHOr0 B BOAE KMC/IOPO-
fa (Mr/n) gna koHTponbHOW rpynnbl; [O,], — MOporoeasi KOHUEHTpaums
pacTBOPEHHOIO B BOAE KMNCIOPOAa A4/151 OMbITHOM FpynMbl.

BenmunHy CTUMYNMPYIOLLEro AEACTBUS Ta3ePHON0 M3/TyueHus 4ns Tep-
MOPE3NCTEHTHOCTM MOJIOAN OCETPOBbLIX PbI6 OMpefensnu no gopmyne:
1= (t, /1) - 100 %, rae t, — NPOAOIKNTENBHOCTL (MWH) BbIXXMBaHWUS MOJIO-
[l 0CeTPOBLIX PblI6 Npu TemnepaType 32 °C, TO eCTb TEPMOPE3NCTEHTHOCTb
[/191 ONbITHOW FPyNnbl; t, — TEPMOPE3NCTEHTHOCTL AN KOHTPOJILHOM rpynmbl.
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Ha OCHOBaHWM NONYYeHHbIX Pe3ynbTaToB OMNPefeNsinv BENUYNHY CTU-
MY/IMPYIOLLEro [elCTBUS ANA YCTOWYMBOCTM MOJSIOAM OCETPOBbIX Pblb K
ronoAaHunto: Yhun = (HUN, / HUNy) - 100 %, rae HUN, — cpeaHss npogon-
XXWTENbHOCTb BbDKMBAHUA (4ac) MOMOAM OCETPOBLIX B YCMOBMAX MOAHOIO
OTCYTCTBMSI KOPMa, T.€. YCTOMYMBOCTb K FOM0AAHMIO B OMbITHOM FPyMne;
HUNy — yCTORUMBOCTb K FON0AAHMIO B KOHTPO/LHOW Fpynre.

V3yyanu BmsiHME TOKCUMYECKMX BELLECTB Ha XXU3HECTOMKOCTb 1ccemy-
embIx pblb. Pabouas KOHLEeHTpaLma (403a) 1 BpeMs BO3AENCTBUA TOKCUKAH-
Ta (cynbthaTta mMeam) NofobpaHbl Ha OCHOBE MPOBEAEHHbIX paHee Wccneao-
BaHWi1 [195]. BennMunHy CTUMYNMPYHOLLIEro BO3AENCTBUS Na3epHOro M3nyue-
Hus onpesensnn no opmyne: Y= (Nyws / N) 100 %, rae vyix — BEIMUMHA
CTUMYNMPYIOLLETO BO3AEWCTBUA; Nyys — KONMUYECTBO BbDKMBLUMX 3K3EMMIS-
pOB MOJIOZIN MOC/NEe BO3AEACTBUSA TOKCUMKaHTA B TeyeHue 7 cyTok; N — Konu-
YeCTBO 3K3EMMNSPOB MOJOAW B Hayasle BO3AEICTBISA TOKCUKaHTA. JnuTenb-
HOCTb BO3/EMCTBMA TOKCUKAHTA Ha MPOTSXKEHWUM 7 CYTOK BblbpaHa u3 Toro
pacyeTta, YTO K yKa3aHHOMY BpeMeHHOMY MPOMeXYTKy Habnopjanca ne-
Ta/lbHbIN Ucxog (rnbenb) BCeX 3K3eMMNAAPOB MOSIOAM KOHTPOJLHOM rpynnbl
(Ha 3M6PUOHBI KOTOPOIA He BO3AECTBOBA/IN N1a3ePHbIM U3TYUEHWEM).

JKCTepbepHble MOKa3aTenn TOBApHOM pblbbl M3y4yany Mo 0bLenpuHs-
TbIM B PbIGOBOACTBE U MXTUONOrMK MeTogam [148].

OKOHOMUYECKYIO 3PMEKTUBHOCTL PACCUUTLIBAIN MO METOAWKE OLIEHKU
9KOHOMUYECKON 3((PEKTUBHOCTM HAYYHbIX WCCMEe0BaHUA B TOBapHOM
oceTpoBogcTse HO. M. Muxaiinosoii [113].

MOHUTOPHMHI JKM3HECTOMKOCTM MOJIOAM OCETPOBBIX PbI0, BbIpa-
IIEHHBIX B YCTAHOBKAX 3aMKHYTOro BojgocHad:keHust berapycu. MoHu-
TOPUHT XXWU3HECTOMKOCTY MOMOAM OMNpPefensnv 3KoMoro-pr3nonormiecknm
MeTOA0M (PYHKLIMOHANbHBIX Harpy3oK (ONucaH Bbille), OLEHKOWR Mo «(oHO-
BbIM» peakLMAM NUIMEHTHbIX KNeTOK 1 NMOBeAEHYECKUM METOAO0M.

TecT «OTKPbLITOro NoAs» NPOBOAWICA ANS BbISBEHNS afanTUBHbBIX BO3-
MOXHOCTel LeHTpa/bHOl HepBHOM cucTembl (LLHC) Monogm oceTpoBbIX,
OTPAXAOLLMX ee CNOocOBHOCTb K BbICTPOMY pearvpoBaHUi0 Ha M3MeHeHue
YCNOBUIA OKpYXXatoLleil cpedbl. B onbiTe onpegensnu OCTPOTY peakuum
MO/IOAMN M3 TeCTUpYeMOii BbIGOPKM Ha pasnuyHble pasgpaxuTenq. B npo-
Llecca TecTa PerucTpupoBa/ii OPUEHTMPOBOYHYHO [BUraTeNlbHYI0 aKTuB-
HocTb (OA), oHoBYHO aKTUBHOCTb (PA), peakTuBHOCTb (PA). Ha ocHose
MOMYyYeHHbIX abCOMOTHBIX XapakTePUCTUK PacCUMTLIBAIN OTHOCUTENbHbIE
MOoKasa/nun, KOTopble NO3BOAANN CYAWUTb O TOM, B KaKOi Mepe pbiba crnocob-
Ha ycunueaTb (3ameansTb) ABWUraTe/bHYH aKTUMBHOCTb MOf felicTBUEM
CUNbHBIX CEHCOPHBIX CTUMYNOB: MA % = OA/®A - 100, rge MNA — nokasa-
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Tenb akTuBauum; MNP % = PA/®A - 100 %, rae MNP — nokasaTeNb peakTuB-
HOCTW.

OueHKy CMOCOBHOCTM K OCYLLECTB/EHUIO «(DOHOBbLIX» peakuuii Mena-
HO(OPOB MOJIOAN OCETPOBLIX Pbl6 OCYLUECTBAANM MO PeKOMeHJaLUAM
K. O. KpacHogembckoii [86]. [nsa npesynpexxaeHns HaCTYMn/eHWs CTOMKON
arperaumu nurmeHTa B MenaHogopax Bogy B MCMbITYeMbIX EMKOCTAX MO-
CTOSIHHO aspupoBasn. OUEHKY «(DOHOBbLIX» peakuuii MenaHo(opoB OCy-
LLLecTBAANM NO pa3paboTaHHON LiKane mMenaHohopoBbIX MHAEKCOB (0T 1 A0
5 6annos).

[ns cpaBHEHWS NOMYYeHHbIX Pe3y/bTATOB MO XM3HECTONKOCTY MONOAM
B YCNOBWAX YCTAHOBOK 3aMKHYTOI0 BOJOCHa6XEHMSA C MOKa3aTensamuy Xms-
HECTOWKOCTW BbIpalLeHHOM Ha eCTeCTBEHHOM TeMMNepaTypHOM W BOAHOM
pexXnMMax MooAM NOMb30BANNCH IUTEPATYPHLIMU JaHHBIMU.

I/ICCJ'IBZIOBRHI/IG BJIMAAHUA ONTHYECKOIo HU3JIYy4YCHUS HM3KOW HMHTEH-
CHMBHOCTH Ha :kafponororo pauka Artemia salina L. ViccnegosaHusa npo-
Bogumck B IHCTUTYTe (msmkm mm. B. . CTenaHoBa HaumoHanbHOM aka-
femun Hayk benapycu B 2011 r. [ins OLEHKW KayecTsa LWCT apTemMum uc-
M0/b30BaIM 3KCMPECC-METOS, KOTOPbINA 3aK/ovancsa B pa3gaBamBaHum LUCT
MeX[y OBYMSA NpeaMETHLIMU CTEKNAMU U paccMaTpusaHuy B yny npu 10—
15-kpaTtHOM yBenmnyeHun. XXMpHble NATHA Ha CTeK/e CBUAETE/IbCTBOBA/IN O
TOM, 4TO AliLa XuBble. [ns npugaHus LmucTam cheprmyeckoin opmbl 1 4
MOATOTOBKUN MX K [eKarncynaumMmn Ucnonb3oBasiv MeTof, rmaparaumm, KoTo-
PbIil 3aK/lOYancs B 3aMauvBaHUM WL, B apTe3VaHCKOW BOAe B TeueHue
2 YacoB npu Temnepartype 26 °C.

Kak 13BecTHO, LCTbl apTEMUM MOKPLITI XOPUOHOM — TBEPABLIM C/IOEM,
COCTOALLMM M3 JIMMONPOTENHOB, MPOMUTAHHBLIX XUTUHOM W MPOAYKTOM
pacnafa remornobuHa — remaTyHOM. BaxKHoOl (PYHKLMER XOpUOHA ABNAETCS
3allMTa IMOPMOHa OT MEXAHMYECKOr0 MOBPEXAeHNs 1 paguaumun. Moatomy
4N onpejeneHns BAUSHUSA ONTUYECKOTO U3/TyYeHNUs BaXKHbLIM ObIf0 CHATH
XOPVOHOBYIO 060/104KY. N5 yAaneHWs XOpMoHa UCMOMb30BaIv MeTof, fe-
Kancynaumn. [na npurotoBneHNs LeKancynvpyroLiero pactsopa MCnosb-
3oBanm Ca(OCl), ¢ comepXaHuem akTMBHOro xsopa 52 % B KOMUYECTBe
40 r/n, a Takke Na,CO3 B KonmuecTse 40 r/n. Mocne gekancynauum uuct
OCYLLIECTB/IANIN UHTEHCVBHYIO MPOMbIBKY B BOZOMPOBOAHOM, a 3aTeM B ap-
TesnaHCcKoi Boge. AacopbupoBaHHbIin ocagok Ca(OCI), Ha gekancynupo-
BaHHbIX LMCTaX fie3aKT1BUPOBa/IM METOL0M MorpyxeHus B 0,1%-Hbli pac-
TBOp Na,S,03, nocne 4ero CHoBa NMPOMbIBasIN B BOAE. [ NPUrOTOBNEHWS
MHKYbaLMOHHOI Cpedbl UCMO/b30BaM apTe3NaHCKYH BOLY W MOBapeHHYo
HeliognpoBaHHyto conb NaCl. ConeHoCTb MHKYbaLMOHHON cpefdbl COCTaB-
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nana 5 r/n. Ans yBenuyeHus 6ytepHoii cnocobHOCTY cpefbl AONOAHUTENb-
Ho BHocuM 2 r/n NaHCO;. ina akTBaumMm LUWCT HEeMNoCpeACcTBEHHO B UH-
Ky6aLVOoHHY0 cpegy BHocuM 3%-Hblid pactBop H,O, 13 pacyeTa 1 mr/n.

Mocne 3aBepLUeHMs npouecca Aekancynsauum LUcTbl NOMeLanuch B
yawku MeTpn BHYTPEHHUM AuameTpoMm 3,4 CM W MOABepranck BO3gei-
CTBUIO N1a3ePHOTO M3NYYeHNs NPW MAOTHOCTW MOLHOCTU P = 3 MBT/cM?.
Yawwkm MeTpu ¢ KOHTPOMbHLIMU FPYMNaMu HaynaniA HaXo0AUINCh PSALOM W
OblM 3KpaHWPOBaHbl OT 06/1y4aeMbIX CBETOHEMPOHWLAEMbIM 3KPaHOM.
[nnTenbHOCTb Na3epHOro BO3AeCTBIA BapbupoBanach B psagy: 60; 90; 180;
300; 600 c. [nmHa BOMHbI M3y4YeHWs cocTaBnsna 632,8 HM (renuid-
HeoHoBbI nasep); 808; 976 HM (MONYNPOBOAHUKOBbIE nasepbl); 1064;
1342 Hm (na3epbl Ha kpuctannax Nd:YVO, ¢ AnogHON HaKa4ykoi 1 peanu-
3aumelt reHepauun Ha *Fap = *liy, M *Fap - %l Nepexopax noHos Nd);
1176 HmM (nasep C AWOAHOW Hakaykoi W c nocnegytowym BKP-
npeobpasoBaHneM un3nydeHus 1064 Hm). Mocne 3aBepLueHMs npouesypsbl
Na3epHOro BO3AeVCTBMS Yawky [eTpu ¢ KOHTPO/IbHBIMK U 06/1YHYEHHLIMU
0Co0sAMM NOMeLLanNCh B BO3AYLUHbIA TepMOCTaT, B KOTOPOM obecneymBa-
/locb nojfepskaHue TemnepaTypbl Ha ypoBHe 27 + 0,05 °C 1 ucknoyanacb
MOCTOPOHHSA 3acBeTKa. Uepes 24 1 48 yacos nocne npouesypsl 06/1yyeHus
Mpon3BoAUI0CL POTOrpagrpoBaHMe COLEPXKMMOT0O KaXKaoi valiku MeTtpu
Ha umcposyto kamepy Cyber-Shot DSC-P200 ¢ o6bekTvBamn Carl Zeiss®
Vario-Tessar® ¢ nocnefytolleli 06paboTKoin pe3ynbTaToB C MOMOLLbHO
nporpammbl Photoshop CS3 1 ncnons3oBaHvem MHCTpymeHTa Count Tool 1
thyHKuum Grid. Ans ygo6cTea nogcyeta nonb30BaanCh Fpadinmyeckum naH-
wetom Trust Canvas Widescreen Tablet, ¢ NOMOLLbH KOTOPOro BU3yasibHO
NOACUMTBIBANACH [0S BbIKMOHYBLUMXCS Haynamid: N = ng/ n, — OTHOLLIEHWE
yncna BbIKHYBLUNXCA (Ng) HAYMIUIA K YUCY LMCT, 3a/TI0XKEHHBIX Ha WH-
Kyb6aumto (n,). BennumHa hoTob1onornyeckoro addexTa oLeHrBanach Kak
v = (No/Ny) - 100 %, rge N, 1 Ny — A0S BbIKMKOHYBLUMXCA Haynavii B
OMbITHBIX Y KOHTPO/IbHBIX YalLKaxX COOTBETCTBEHHO.

BI/IOXI/IMI/I‘{eCKI/Ie, TOPMOHAJ/IbHBIC M YJbBTPAa3BYKOBBIC HCCICA0BaA-
HHSl PEeNpPOAYKTHBHOH (YHKIHHM PEeMOHTHO-MATOYHOIO CTaJa 0CeTpo-
BBIX PBI0 B YCJIOBHSIX aKBaKyJbTYpbl. /ICCNef0BaHNA BbINOMHANUCL Ha
Kaeape MXTUONOrUM N PbIBOBOACTBA M Ha Kaeape 6MOTEXHONOMMMN U Be-
TepuHapHoi MeauumHbl YO BIFCXA B TedeHne 2011-2014 rr. buoxmmu-
YeCcKue u1ccnefoBaHWs NPOBOAWIMCH B NabopaTtopun NPUKNagHol 3HLO-
KPWUHOMOTNK, BMOTEXHONOTUM U BETEPUHAPHOI MeauuuHbl YHUVDKnBM
npu YO BI'CXA (attectar Ne BY/112 02.1.0.1691 ot 23 masa 2011 r.).
MAPOXMMMWYECKME WCCNE0BAHMA BbIMOMHAAMCE B Y  «[l3epXXMHCKWMiA
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painoHHbI LIEHTP TUTVEHbI n  anugemuonormm»  (attectar
Ne BY/112.02.1.0.0094). Mpoun3BoACTBEHHbIE UCCNEA0BaHUS BbINOHANNUCH
B PbIOGHOM LIEXE OCETPOBOrO 3aBOAa «AKBaTOpUs»; B pbloHOM Lexe 000
«PemoHa» (r. Morunes); B pbli6HOM Lexe OO0 «TM» (r. MuHck), paboTa-
oMM N0 MPUHLMMY YCTAHOBKW 3aMKHYTOro BofocHabxeHus (¥Y3B), a
Takke B X03pacyeTHOM Yy4vacTke «Bwuneiika» PYTM «/HCTUTYT pblGHOrO
xo3sincTea» PYT «HayyHO-npakTWyeckuidi LEHTP MO XXMBOTHOBOACTBY
HaupoHanbHoOW akagemun Hayk Benapycu» (MOM0OAEYHEHCKWIA paiioH,
MWuHCKasi 061acTb).

BroxuMuyeckumy MeTofaMun UccnefoBanach KpoBb OCETPOBbIX Pbl6
pasMYHOro Buga (CTepnsafpb, NEHCKUIA OCETp, pasnnyHble rmépuaHble gop-
Mbl) 1 B HEPECTOBbIV Nepuog,

PblBy 0T6MpPan 0CeHbi0 A5 BO3MOXHOIO WUCMO/b30BaHUA B BOCMPOU3-
BOJACTBE CaMOK C roHagamu, Haxogdawwmmuca B 11, -1V n IV cTagnm 3pe-
nocTu, u camuos ¢ roHagamu B 11-1V un IV cTtaguu. Bo Bpems oceHHeit 60-
HUTUPOBKM OTAENSN OT OCHOBHOW rpynrbl UM MOMeYann CaMoK, BrepBble
co3peBaloLnX, a Takke caMok ¢ roHagamu Ha Il n 1I-1V cTtaguu 3peno-
CTW.

OceHHss 60HMTUPOBKA MATOYHOrO CTafja M CTapLUero peMoHTa npoBo-
Annacb MpU CHKEHUW TeMnepaTypbl BoAbl 40 12 °C, npu KOTOPOIi pbiby
006bI4HO NpeKpaLLaIv KOPMUTB.

[ns oT6opa 3penbix MPOU3BOANTENEA NMPU OCEHHel GOHUTMPOBKE MC-
No/Mb30BaM METOZ OnpefefieHns CTafuid 3penocTW roHag npy noMoLy
HeVHBAa3MBHOIO 3Kcnpecc-mMeToga Y3WU.

Bvoncusa roHan ocylwecTsnsanacb MyTeM BBefEeHMA Yepe3 OpIoLLIHYIO
CTEHKY WM Yepe3 OGOKOBble MbILWLbI CMeLManbHOro CTa/lbHOro Lyna.
Bo n36exaHve NoBpexaeHns BHYTPEHHUX OpraHoB K obneryeHns otbéopa
y4yacTKa reHepaTVBHOIN TKaHW NpeaBapuTeNbHO Aenasn NPoKo KOXKU LWn-
nom, a 3atem oT6Mpann Npoby npu nomowwm wyna. MNpeaBapuTeNibHO NPo-
[e3NH(ULMPOBAHHBIN LLYN BBOAWCA MEXAY pAfaMy GOKOBBIX ¥ GPIOLLHbLIX
XYUeK B 3a/iHel TpeTu GpIoLLIKa NOA OCTPbIM YI/IOM K OCY Tefia Ha rny6uHy
5-7 cm. Mpy NOBOPOTE LLYyMa MO OCU B KaHaBKE OCTaBa/1aCb TKaHb FOHaAbI.

3MMOBKa MPOMCX0AWna Mpu COoAepXaHuy Pbibbl NPY HA3KOM Temnepa-
Type (2-6 °C) B TeueHne 2-3 mecsLeB. 3apblbaeHne 3MMOBabHbLIX BOAOE-
MOB NPOBOAUAM MPU CPefHECYTOYHON TemnepaTtype BOAbl He Bbilwe 8 °C.
OnTUManbHbIVi TemMnepaTypHbIl MHTEPBa COAEPXXaHUA pbi6 BO BpeMs 3u-
MOBKW cocTaenisin 4-5 °C. Tpu aTOM [JOMYCKa/ioCb KPaTKOBPEMEHHOe Mo-
BblLLeHVe TemnepaTtypbl 4o 7 °C 1 ee NoHWKeHne 4o 2 °C. B 3umoBasibHbIX
facceliHax MOAAEPXMBa/ICA MOCTOSHHBIA pacxoj BoAbl, 0becneumsarowuii
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80-100 % HacbIweHns Bogbl kuciopogoM. CogepxxaHme K1cnopoga meHee
YyeM 60%-HOro HacbILLEHMS He JONYCKaIoCh.

3VIMOBKY NpOM3BOAMTENEN OCETPOBLIX PbI6 1 MPeAHEPECTOBOE BblAEP-
XK1BaHWe OCYLLECTBNANMN MO CTaHAAPTHbIM MeToAuKam [190].

[ns npoBefeHWs 3MMOBKM UCNOb30Ba/IUCL METANIMYECKME GacCeiiHbl,
B KOTOPbIX 06ecrneymBaicsi MOCTOSHHLIA BOAOOOMEH C MOSIHOW 3aMeHOM
BOAbI B TeueHue 3 YacoB. B TeueHue BCero nepunoga 3MMOBKM B GacceiHax
OCYLLECTBNSANIM KOHTPO/Ib 3a CaHUTapHbIM (HaKoMjeHWe B3BeCei M np.) u
rMOPOXMMUYECKMM pPeXmMaMn B H6acceiiHax. Takxe KOHTPOAMpoBasmn Co-
CTOSIHME W noBejeHue pbl6. KopmneHne nponsBoguTeneil B Nepros 3uMoB-
KW He MpOoM3BOAMNIOCH, YTO ABNAMOCL BaXKHLIM YC/IOBMEM 3((eKTUBHOIO
3aBepLUeHNs 103peBaHNs roHas.

Mpy Nony4YeHUn NONOBbIX NMPOAYKTOB B OCEHHE-3UMHUIA NEpUoS, 1 paH-
Heli BeCHOI (40 HaYana OCHOBHOIO HEPeCTOBOrO Ce30Ha) MepeBoj Ha 3UMO-
Ba/lbHbIA PEXXMM 1 BbIBOA U3 HEFO NMPOU3BOAUCS UCKYCCTBEHHO. Mpy 3TOM
Mbl MPUAEPXKMBANNCH CNeAYHOLWMX PEKOMEHALIMIA: NEPEBOA B PEXUM 3U-
MOBa/IbHbIX TeMMepaTyp MNpPOM3BOAWUICA MOCTENEHHO C TemnepaTypHbIM
rpagneHTom 1-2 °C B CyTKM — ans camok 1 2-3 °C — ans camuoB; pblb C
MOBPEXAEHHbIMY KOXHbIMW MOKPOBaMK COfepxXanu npu Temnepartype 8—
10 °C [0 NOMHOrO BbI3AOPOB/IEHUS N TOMBKO MOC/E 3TOr0 MOHVKAIN TEM-
nepaTypy; NepeBoj, B HEPECTOBbI PEXWM OblT MOCTENEHHBLIM: C CYTOUYHbIM
rpagveHToM Npu MoBbILEHUN TemnepaTypbl He 6onee yemM Ha 1,5 °C n 2—
3°C — ong caMOK U caMLOB COOTBETCTBEHHO, C NepuofamMu COAepXKaHus
Mpv NOCTOSIHHOM TeMnepaType.

BeceHHss G0OHUTMPOBKA NPOBOAM/ACH [0 HACTYMN/EHUS HEPEecTOBbIX
TemnepaTyp. [ns MCNOMb30BaHMA B HEPECTOBO KOMMaHUM B npouecce
6OHUTMPOBKM OTOMpanN TONLKO MPOW3BOAWTENENR, TOHadbl KOTOPbIX AO-
cturnun 1V ctagmm 3penoctu. MNpu oT6ope 3penbix camuoB Hambosnee ag-
(heKTUBHLIM 0Ka3asncs MeTof Y 3W-anarHocTUKN. 3pebiX caMLuoB 0ToMpanm
Mo BHELUHUM Mpu3Hakam. B BblpalleHHbIX MaTOYHbIX CTafaxX y 60/bLINH-
CTBa BUJOB CO3PEBLLME CaMLibl MMENM BbIPAXKEHHBIA «OpaYyHbIil Hapsa».

CocTosiHME 3PefiocT! roHa Onpefensin Ha OCHOBaHUW UX CTPOEHNSA U
pacnonoXeHus B nonoct Tena [237]. Mpy onucaHun CTaguin 3penocTu
roHaf 1 pasBUTUA BHYTPEHUX OPraHoB NO/b30BANCL aTfIaCoOM U MHCTPYK-
umein M. Chebanov u E. Galich [236].

Bo Bpemst BeceHHeli 60HUTUPOBKM CTeMeHb FOTOBHOCTW K HEPECTY ca-
MOK, 0TO6paHHbIX OCEeHbIO, ONpeaensv ¢ UCnosb3oBaHWeM MeToga 6uor-
CWUM TOHAZ MO 3HAYeHUAM KoaddurLueHTa nonspusalmm ooLuTos. Bo Bpems
GOHUTUPOBKM CaMOK, FOHafbl KOTOPbIX He AOCTUIN 33 MEepuoj 3MMOBKM

131



IV cTagum 3penocTu, a TakxkKe caMoK C pe3op6Lmeii 0oLMTOB 0TOPaKOBbIBa-
N U OTCKMBANW B Hary/l.

[ns pacueta koamumeHTa nonspusaymm He MeHe 10 oouuUTOB, 13B/E-
YEHHbIX OT KaXXJO0M camKu, (OMKCMPOBa/IM NMYTEM KUMSYeHMS B (U3M0I0ru-
YECKOM pacTBOpe C TeueHue ABYX MUHyT. [locne dumkcayum gns npegoT-
BpaLLEHNs BbICbIXaHWA Mpenapara OOUWTblI HAXOoAWAMUCb B (M3Monorunye-
CKOM pacTBope. PMKCMPOBaHHbIE 00OLMTbI paspesant B MepuaMoHaIbHOM
HarnpasfeHNM W W3ydanu nof GWHOKYNAPOM, OCHALLEHHBbIM OKY/ISPOM-
MUKPOMETPOM.

[N nHbeKuMiA Ncnonb3oBany MeguUMHCKMe Wnpuusl. AavHy v guva-
METP WIJbl, a Takke 06beM LLNpULA NOABUPaIM B 3aBMCMMOCTU OT pasmepa
pbi6bl, J03bl M TNa nNpenapaTa. VHbeLupoBaHe NPOU3BOAWIN B CMIVHHBIE
XKYYKN MeXAY CMMHHBLIMU 1 6OKOBBIMU XXYYKaMi Ha YPOBHE 3—5 CMMHHbIX
Xyuek. [Npu BBeAeHUM MpenapaToB B MblleYHble TKaHU CO6/0AaInN 0CTo-
POXXHOCTb W CNeAMAN 3a TeM, YTOObI pbiba NP CXXaTUM MbILLIL, HE BbITOMK-
Hyna npenapar.

BroxuMmnyeckuMm, ynbTpasByKOBbIMU, PbIO0BOAHO-OM010rMYECKUMM
MeTofaMmn 1ccnefoBaUCL KPOBb, BHYTPEHHME OpraHbl (MeYveHb U roHagpl),
MO/0BbIE MPOAYKTbI OCETPOBLIX PbIO Pas3nMYHOro nosa, Bospacta (Mosioab,
CEeroneTkn, ABYXNETKW, TPEXSIETKW, PEMOHTHO-MATOYHOE M MAaTO4HOe CTa-
[0), Buga (ctepnsapb, NEHCKWIA OCETP, pa3nNyHble rMépuaHble GOpMbIl, BEC-
NOHOC, 6enyra) v B pasnnyHble 6MONOTNYECKNE N TEXHONOTUYECKUIA LMKIIbI
(nepuogp! Haryna, 60OHUTUPOBKK, 3UMOBKM, NMPEAHEPECTOBOIO BblAEPXMBa-
HUS 1 HepecTa).

OT60pP KPOBW OCYLLECTBAANCS NPUXM3HEHHO M3 XBOCTOBOW BEHbI C CO-
6M0eHNEM BeTepPMHAPHO-CaHWTapHbIX NpaBWi U MPUHLMNOB FYyMaHHOIO
OTHOLLIEHUS K XXUBOTHBbIM.

Ot6op MaTepuana 1 paboTta ¢ HAM NPOBOAWNCL B CMeELOAex[e, B 0f-
HOpa30BbIX NepyaTkax. CrycTku KpoBY ¥ CbIBOPOTKY KPOBWU Nepes yTuiu-
3alyeil B O6LLYIO KaHA/IM3aLMOHHYIO CeTb 06e3BpeXuBan TONbKO C Npu-
MEHEHVEM AE3UHULMPYHOWNX pacTBOPOB (B COOTBETCTBUM C [ENCTBYHO-
WYMU MHCTPYKUMAMK MO 06e33apaxknBaHuio). HaKOHEYHUKM, MUKpPONpo-
6MpKKN, MPOBUPKK, MUMETKM U AP., UCMIONb3YeMbIE NPU paboTe C KPOBbIO U
CbIBOPOTKOI KpoBW, 06e33apaknBannchk B 6%-HOM pacTBOpe MepeKncH Bo-
Jopoja ¢ 3Kcnosuuymeid 3 4 B TepmocTaTe WM CYLWWILHOM LKady npu
50 °C. lNocne 3TOro NpoMbIBasM NOA NPOTOYHOM BOAOM, 3aTEM NPOMbIBASIN
3-5 MWH B AWUCTWNIMPOBAHHOM BOAE W BbICYLUMBAAN B TEPMOCTATE UM CY-
LWnNbHOM LwKady npu 60-100 °C B TeyeHne 15 MuH. OTpaboTaHHbIE HaKO-
HEYHWKMW, MUKPOMPOBUPKK, NPOBUPKX, NUNETKU U 4p., UCNOMb3YeMbIe MPU
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paboTe C KPOBbHO U CbIBOPOTKON KPOBW, CKMNafblBa/ICh B TEHEHUE Paboyero
[HSA B EMKOCTM C Ae3VH(PULMPYIOWMM pacTBOPOM [0 MOSHOTO BEPTUKa/Ib-
HOFO MOrpy>xeHus. Paboune NOBEPXHOCTU NabopaTopHbIX CTOMOB 06e33a-
paxxusanu 70%-HbIM CIMPTOM C Mocnefyrowmnm ramérposaHvem. [e3nH-
thekUmMoHHasA 06paboTka 060pyLoBaHNA (LEHTPUGYI1, MAKPOCKONbI, X0N10-
OVNbHYKK ¥ Ap.) nNpoBoAmMnack pactsopoM 70%-Horo cnuprta. locne Kax-
[0r0 KOHTaKTa C 6VM0N0rMYeCKUM MaTepuanoM TLLATE/IbHO MbUIN PYKK, a
MCMNO/b30BaHHbIE OAHOPA30BbIE MepUaTKN YTUAN3UPOBAIN.

KpoBb 0TGMpann B YTPeHHee Bpemsi, 40 KopmseHus. lMpouecc oToopa
KPOBW 6blN1 MaKCUMaibHO 6e360/1e3HEHHBIM 1 BbICTPbIM. lMpouecc B3ATUSA
KpoBwu He npesbiwan 30 ¢. KpoBb 0TOMpanack B YMCTbIE, CyXme NPOBUpKN.
[ns BUOXMMUYECKNX MCCNeaoBaHniA 0TOMpasN BEHO3HYHO KPOBb B 06beMe
3 mn. MonyyeHHbIN MaTepran cpasy e 3akpbiBasv NpobKamu, He gonyc-
Kasi KOHTaKTa C BHeLUHeli cpedoii. ns nofyveHust CbIBOPOTKM KPOBY aHTU-
KoarynsHt He fo6aBnanu. CbIBOPOTKY KPOBW Nojyyanu nocnie ceepTbiBa-
HUA KpoBM npu TemnepaType +18-20°C, ¢ nocnefyowmm oxnaxaeHuem
npv TemnepaType +4 °C U LUEHTPU(YrMpoBaHMEM B TedeHne 15 MUHYT Mpw
3000 06/MWH Ha nlabopaTopHOIA LieHTpUdQyTe.

Mpy NpoBegeHUM UMMYHO(PEPMEHTHOIO aHaIn3a BbIMOHANNCH Cnegy-
toLwme TpeboBaHMs:

e TeMneparypa rnomeLleHns cocrtasnsana +18-25 °C;

e [103aTOpbl, UCMO/b3yeMble A5 LO3MPOBaHWS PacTBOPOB, MPOXOAUN
PErynspHyt0 NPoBepKY Ha TOYHOCTb U CXOAMMOCTb pesy/nbTaToB NuUNeTu-
poBaHus;

e MPOMbIBaIOLLIEe YCTPOMCTBO A5 M/AHLIETOB PErynsipHO MpoBepsAnoCh
Ha OTCYTCTBME HEPaBHOMEPHOrO 3aro/IHEHWS NIYHOK OTMbIBOYHbIM PacTBO-
POM W/Unu ero HemnosHoe yaaneHue;

e CNeKTPo(OTOMETP Nepes U3MePeHeM ONTUYECKON MIOTHOCTU 0653a-
TeNIbHO NPOXOAWUN MpPeABapUTESIbHBIA MPOrPeB, a TaKKe OCYLLeCTBNANach
perynsipHas ero noBepKa;

e NPV MCMO/b30BaHUM TepMocTaTa A1 UCK/TOYEHWS MOACLIXaHWs Ny-
HOK BO BPeMS 4/IUTENIbHO MHKYBaUMn — NX 3aKnenBany CreLuaibHon by-
Maroi 415 3aKnemBaHUs NaHLIeT, BXOAALLEN B KOMM/EKT Habopa peareH-
TOB;

e OCyAa [4/1 NPUrOTOBMEHUS paboyMx PacTBOPOB peareHToB Oblna
TLLATENIbHO BbIMbITA;

e Nepes, NPoBefeHMeM aHaiu3a Bce KOMMOHeHTbl Habopa, a Takxke uc-
nonb3yemble pa3baBuTeNnM NpPOrpeBasMcb A0 KOMHATHOM TemnepaTypsbl
(+18-25°C).
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B nonyyeHHol CbIBOPOTKE KPOBW OMpefensnach KOHLEHTpauus cnepy-
IOLLMX FOPMOHOB: NIIOTENHM3NPYIOLWMIA ropMoH (JTI7), honamkynocTuMynm-
pytowmii ropmoH (®CI), xoproHnyeckuidi roHagoTponuH (XI7), nporecTe-
POH, 3CTpafMon, TeCTOCTEPOH, AermapoanuaHapoctepoH (A3AC), kopTu-
301.

OnpefeneHne NIOTENHN3UPYIOLLIErO TOPMOHa OCHOBAHO Ha MCMOJb30Ba-
HUN «C3HABUY»-BapuaHTa TBEPLO(a3HOro MMMYHO(EPMEHTHOIO aHanun3a.
Ha BHYTpeHHeil NOBEPXHOCTU NIYHOK MaHLLeTa UMMOBWIN30BaHbI MbILLIN-
Hble MOHOK/OHa/IbHblE aHTUTeNa K Geta-uenu JII yenoBeka. B nyHkax
nnaHweTa npy fo6asneHnn nccnegyemoro obpasua NnpoucxoamnT CBA3bIBa-
Hue JTI, cofiepxallierocs B uccnegyemom obpasue, ¢ aHTUTeNaMun Ha TBep-
[oi thasze. O6pa30BaBLUNIACS KOMMMIEKC BbISBASKOT C MOMOLLBI0 KOHbHOraTa
MbILUMHBIX MOHOK/IOHaIbHLIX aHTUTen K anba-uenu JAF/®Cr/XIr venose-
Ka C NepoKcuaasoi xpeHa. B pesynbTate 06pa3yeTcs CBA3aHHbIA C NiacTyh-
KOM «C3HABMY», COAEPXKaLLMiA nepokcuaasy. Bo Bpems MHKyb6auum ¢ pac-
TBOPOM cy6cTparta TeTpametunbeHsuamHa (TMB) npoucxoauT okpaluunBsa-
HWe pPacTBOPOB B JIyHKaxX. WHTEHCMBHOCTb OKpacku NpsMo Nponopuuo-
Ha/lbHa KOHLEHTpaLun NIOTEMHU3MPYIOLLEr0 FOPMOHa B 1CCNesyemMoM 06-
pasue. KOHLEHTpauuo NI0TENHM3MPYIOLLErO FOPMOHaA B UCCnefyeMblX 06-
pasuax onpesfenstoT Mo KannbpoBOUHOMY rpaduKy 3aBMCMMOCTM OMTUYe-
CKOWA NNOTHOCTY OT COZePXKaHWs NIOTEMHU3MPYHOLLEro FOPMOHa B Kanmbpo-
BOYHbIX Mpobax.

OnpegeneHne QONNMKYNOCTUMY/IMPYIOLLENO FOPMOHA OCHOBAHO Ha uUC-
Mo/Mb30BaHUN «C3HABUY»-BapuaHTa TBepLO(ha3HOro MMMYHO(DEPMEHTHOIO
aHanmsa. Ha BHyTpeHHeli MOBEPXHOCTM NIYHOK MiaHLweTa MUMMOGMIN30BaHb!
MbILUVHbIE MOHOK/IOHa/IbHbIE aHTUTena K Geta-uenn @CI yenoseka.
B nyHkax nnaHweTa npu fobasneHnn uccnefyemoro obpasua npoucxoguT
cBa3biBaHVe ®CIT, coflepyKalllerocs B uccrefyemom obpasLe, ¢ aHTuTenamu
Ha TBepaoin (ase. O6GpPa3oBaBLUMIACA KOMMJIEKC BbISIBASIOT C MOMOLLbHO
KOHBIOraTa MbILUMHBIX ~ MOHOKNOHA/IbHBIX — aHTUTeN K  asbia-Lenu
Nr/®Cr/XIr yenoseka ¢ NepoKcmaasoil xpeHa. B pesynbTate obpasyetcs
CBSAI3aHHbIN C NIACTUKOM «C3HABMY», COAEPXKALLMA Nepokcngasy. Bo Bpems
MHKybaLum ¢ pacTBOpoM cybcTpaTa TeTpameTunoeHsmamHa (TMB) npouc-
XOAWT OKpalLMBaHWe pacTBOPOB B yHKaxX. VIHTEHCMBHOCTb OKpacky npsimo
MPOMOPLMOHabHA KOHLEHTPaUMKU (GoNINKYN0CTUMYNUPYIOLLErO FOPMOHa
B uccnefyemoM o6pasue. KOHUEHTpaumio (QonanKynocTUMY/MpYHOLLEro
ropMoHa B uccnedyemblx 06pasuax onpegenstoT No KannmbpoBoYHOMY rpa-
(1KY 3aBMCMMOCTM OMTUYECKOW NAOTHOCTW OT COAepXXaHusi PONMKyno-
CTUMY/MPYIOLLLErO FOPMOHaA B KaIMBPOBOYHbIX Npobax.
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OnpegeneHne XOPUOHNYECKOTr0 rOHALOTPONMHA OCHOBAHO Ha UCNOSb-
30BaHNM «C3HABWY»-BapuaHTa TBEPA0(PA3HOro UMMYHO(EPMEHTHOIO aHa-
nu3a. Ha BHYTpEHHE MOBEPXHOCTW MYHOK MaHWweTa MMMOGWIN30BaHbI
MbILLUMHbIE MOHOK/IOHA/IbHbIE aHTUTeNa K B-Cy6beanHmLEe XOPUOHNYECKOrO
roHagoTPOMNMHa YenoBeka. B nyHkax nniaHweTa npu fobaBneHnn uccnemy-
emoro obpasua npovcxogut ceasbiBaHne XIT, cofepxallerocs B uccnegye-
MOM 06pa3sLie, C aHTMTeNlaMK Ha TBepAoii (haze. O6pPa30BaBLUMIACA KOMMIEKC
BbISBNAKOT C MOMOLLbHO KOHBLHOraTa MbILLIWHBLIX MOHOK/IOHAbHbIX aHTUTEN K
anbha-uenn JIF/OCI/XI yenoBeka ¢ Nepokcuaasoli xpeHa. B pesynbTtate
06pasyeTcs CBA3aHHbIN C NNaCTUKOM «C3HABUY», COAEPXKALLMIA Nepokcuaa-
3y. Bo Bpems MHKybauum C pacTBOpPOM CybCTpaTa TeTpameTunoeHnanHa
(TMB) npoucxoAuT OKpalumMBaHWe pacTBOPOB B JIyHKaX. MIHTEHCUBHOCTb
OKpacky NpsiMo MponopLMOoHa/ibHa KOHLEHTPaLUM XOPUOHNYECKOTO FOHa-
[OTponuHa B uccnegyemom obpaste. KOHLEHTpauuilo XOPUOHUYECKOro
rOHafoTPOMNMHa B MCCMeayeMbIX 0bpasLiax onpeaenstoT No KambpoBOYHO-
My rpadmKy 3aBMCMMOCTY ONTMYECKONM MAIOTHOCTM OT COAEPXKaHns Xopwmo-
HWYECKOro roHaoTPOMNMHa B Ka/IMbpoBOYHbIX Mpo6ax.

OnpegeneHne NporecTepoHa OCHOBAHO Ha MCMOMb30BaHNN KOHKYPEHT-
HOrO MMMYHO(EPMEHTHOIO aHann3a. Ha BHYTpPeHHER MOBEPXHOCTM JTYHOK
niaHweTa MMMOBWUIN30BaHbI MbILWHbLIE MOHOK/IOH&/IbHBIE aHTMTENa K
nporecTepoHy. lMporecTepoH n3 06pasua KOHKYpUpPYeT C KOHBLHIMPOBaH-
HbIM MPOrecTEPOHOM 3a CBSI3bIBAHME C aHTUTEAMW Ha MOBEPXHOCTY JTYHKM.
B pesynbTaTe 06pasyeTcs CBA3aHHbIA C MAACTUKOM «C3HABWY», COAepXa-
Wuii nepokcmgasy. Bo Bpems nHKy6aLmm ¢ pacTBOpOM cybcTpata TeTpame-
TMn6eHsnanHa (TMB) nNpoMcxoauT OKpallMBaHWE pPacTBOPOB B JlyHKax.
VIHTEHCMBHOCTb OKpacku 06paTHO MPOMopLMOHanbHa KOHLEHTpaLmMn npo-
recTepoHa B mccnefyeMom obpasue. KoHLeHTpaumio nporectepoHa B uUc-
cnegyemblx 06pasLax onpeaenstoT Mo KaanbpoBOYHOMY rpaduKy 3aBUCH-
MOCTW OMTUYECKON MIOTHOCTM OT COLEpXKaHus MporecTepoHa B Kannépo-
BOYHbIX Mpobax.

OnpefeneHne acTpaguosia 0OCHOBAHO Ha MCMO/b30BaHUM KOHKYPEHTHO-
ro UMMyHO(EPMEHTHOFO aHanm3a. Ha BHYTpeHHeli MOBEPXHOCTW NYHOK
MiaHwWeTa MMMOOMIN30BaHbl KPOSIMYbU NOIMK/IOHA/IbHLIE aHTUTENa K 3CT-
pagmony. ScTpaguon n3 obpasua KOHKYpUpYeT C KOHBbIOTMPOBaHHbIM 3CT-
PafiMoNIoM 3a CBA3bIBAHWE C aHTUTE/TaMM Ha MOBEPXHOCTM NTYHKW. B pe3ynb-
TaTe 06pasyeTcs CBA3aHHbIN C NNACTUKOM «C3HABMY», COAEPXKALLMIA NepoK-
cupasy. Bo Bpems MHKyb6auum ¢ pacTBOPOM CybcTpaTa TeTpameTunoeH3n-
anHa (TMB) npoucxoauT OKpalunBaHMe pacTBOPOB B NyHKaX. VIHTEHCMB-
HOCTb OKpacKy 06paTHO NponopumoHaNbHa KOHLEHTpauuyM scTpaguona B
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nccnegyeMom obpasue. KOHUEHTpauumio acTpaguona B UCCnefyembix 006-
pasuax onpeaensitoT Mo KambpoBOYHOMY rpadKy 3aBMCMMOCTU OMTUYe-
CKOW NIOTHOCTY OT COAAEPXKaHWS 3CTPaAMONa B KaIMBPOBOYHbIX NMpobax.

OnpefeneHne TeCTOCTEPOHA OCHOBAHO Ha UCMO/b30BaHWU KOHKYPEHT-
HOrO MMMYHO(EPMEHTHOIO aHanu3a. Ha BHYTpPeHHEn MOBEPXHOCTM TYHOK
nnaHweTa MMMOOWIN30BaHbl MbILIVHbIE MOHOK/IOHa/IbHbIE aHTUTeNa K Te-
CTOCTEPOHY. TEeCTOCTEPOH M3 06pa3sLia KOHKYPUPYET C KOHBIOMMPOBaHHbIM
TECTOCTEPOHOM 3a CBA3blBaHME C aHTWUTENaMy Ha MOBEPXHOCTW fYHKW.
B pe3ynbTate 06pa3yeTca CBA3aHHbLIA C NNaCTUKOM «C3HABWY», COAepXa-
LKA nepokcmaasy. Bo Bpems MHKyOGaLumn ¢ pacTBOPOM CybcTpaTa TeTpame-
TunéeHsugnHa (TMB) npomcxoauT OKpallMBaHMe PacTBOPOB B JIyHKaX.
VIHTEHCMBHOCTb OKpacku 06paTHO NPONOpLUMOHaNbHA KOHLEHTpauum Te-
CTOCTepPOHa B uccnegyeMom obpaste. KOHLeHTpaLuio TecTocTepoHa B UC-
creflyembix 06pasLax onpefensatoT no KaambpoBoyHOMY rpadmky 3aBucK-
MOCTW OMTUYECKOW NIOTHOCTU OT COAEPXKaHUsl TeCTOCTEPOHa B Kaimbpo-
BOYHbIX npobax.

OnpefeneHve [ernapo3nuaHipocTepoH-Cy/b(ata OCHOBAHO Ha WC-
M0/b30BaHUM KOHKYPEHTHOIO MMMYHO(EPMEHTHOIO aHanm3a. Ha BHyTpeH-
HEe MOBEPXHOCTM IYHOK NaHLIeTa MMMOGWINM30BaHbl KPONYbLY NOMKIIO-
Ha/lbHble aHTUTena K A3AC. [ernapoanvMaHapocTepoH-Ccynbgart 13 obpas-
Lia KOHKYPUMPYET C KOHbIOrmposaHHbiM JOAC 3a CBA3bIBAHME C aHTUTENa-
MW Ha MOBEPXHOCTW NYHKW. B pesynbTaTe 06pasyeTcsi CBA3aHHbIN C Mia-
CTMKOM «C3HABWY», COAepXalmii nepokcmpasy. Bo Bpems uHKyb6aumm c
pactBopom cybeTpata TeTpameTunbeHsmanHa (TMB) nponcxoauT okpaun-
BaHWe pacTBOPOB B /lyHKax. VIHTEHCMBHOCTb OKpacky 06paTHO nponopuu-
OHa/lbHa KOHLEHTpauun JeruaposnunaHipoCcTepoH-cynbaTa B uccnemye-
MoM obpasue. KoHueHTpauuio AerngpoanvaHipocTepoH-cynibdara B UC-
crnefyemMbixX 06pasuax onpeseniatoT no KanmbpoBoUYHOMY rpagnky 3aBucu-
MOCTU ONTUYECKOW MIIOTHOCTM OT COAepXaHWs LernaposannaHipoCTepoH-
cynbhaTa B KaIMOPOBOUHbIX Npo6ax.

OnpegeneHve KOpPTM30/1a OCHOBAHO Ha MCMO/b30BaHUN KOHKYPEHTHOIO
UMMYHO(EPMEHTHOTO aHaM3a. Ha BHYTPEeHHeld MOBEPXHOCTU JTYHOK
nnaHweTa MMMOOUAN30BaHbl MbILWMHbIE MOHOK/IOHa/IbHbIE aHTUTENa K
KopTu3ony. KopTrson 13 obpasua KOHKYPUPYET C KOHbHIMPOBaHHLIM KOp-
TU30/I0M 3a CBA3bIBaHWE C aHTUTE/IAMU Ha MOBEPXHOCTU NYHKW. B pesy/ib-
TaTe 06pasyeTcs CBA3aHHbIM C MNaCTUKOM «C3HABWY», COAEPXKALLMIA NepOK-
cupasy. Bo Bpems MHKybGauuy ¢ pacTBOPOM Cy6CTpaTa TeTpameTunoeH3n-
anHa (TMB) npoucxoanT OKpaluvBaHWe PacTBOPOB B NyHKax. VIHTEHCUB-
HOCTb OKpacky 06paTHO MPOMOPLMOHa/IbHa KOHLEHTpaLUMm Koptusona B
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nccnegyeMom obpasiie. KOHUEHTpaLMIo KOPTM30/a B 1ccnesyeMbix obpas-
Lax onpegenstoT Mo KaambpoBOYHOMY rpaduKy 3aBUCUMOCTW OMTUYECKON
NNOTHOCTU OT COAEPXKaHWs KOPTU30/1a B KaIMBPOBOUHbIX Npobax.

B nony4eHHOI CbIBOPOTKe KPOBW OMpefensnack akTMBHOCTb acrapTa-
TaMmuHoTpaHcgepasbl (AST), WwenoyHoi gocatasbl (ALP), anaHMHamMmyHoO-
TpaHcdepasbl (ALT), y-rmoTamuntpaHcgepassl (GGT), XonectepuHa
(Chol), naktatgernaporeHassl (LDH), Tpurnnuepugos (TG), kanbuus (Ca),
o6bulero 6enka (TP), docdopa (P), moueBoin kucnotel (UA). Bee nccnemo-
BaHMA Mbl NpoBoAMAn Npy Temnepatype 25 °C ¢ 1CMno/b30BaHNEM peakTu-
BOB (hvpmMbl Cormay.

ViccnenoBaHus NPOBOAMIIN Ha CBEXeEW CbIBOPOTKE, 6€3 CnefoB remonu-
3a. AHTUKOArynsiHTbl He UCNOJb30Ba/INCh.

AKTVBHOCTbL onpeaeneHua LDH-1 ocHoBaHa Ha KMHETUYECKOM METO/e,
peKoMeHA0BaHHOM HemeuKuM 06LLecTBOM KnunHuveckol xumun (DGKC),
3aK/1H0YaoLWEeMCA B U3MEPEHUN CKOPOCTU M3MEHEeHUs KoadduumeHTa no-
rNOLLeHna, KoTopad MpAMO MnponopuuoHanbHa akTuBHocTM LDH-1.
B Hawux uccnefoBaHMAX Mbl UCMOMb30BaIM peakTuBbl hupmbl Cormay
(Liquick Cor-HBDH 30), Bkntovatowme peaktuebl 1-HBDH n 2-HBDH,
KOTOpble OCTOPOXHO CMEeLUMBANN 419 NPUroTOBNeHMA paboyero peakTyBa B
oTHoweHun 4 + 1. OnpegenerHne aktusHocT LDH-1 nposBogunu npu tem-
nepatype 25 °C u annHe BonHbl A = 340 HM. B xofe vccnegoBaHuii mc-
nonb3oBaiv MeTog Sample Star. s vccnegoBaHns OAHOM NPo6bl NpuUro-
TaB/nMBascs pabounii pactsop B o6beme 1000 MK/, KOTOPbIA MOZOrpeBancs
[0 TemnepaTtypbl onpegesieHns. 3atem Jo6aBnsanca ucciesyemblii Matepuan
B 06beMe 20 MK, [locne TLWATENbHOIO MepeMeLlBaHUA N0 UCTEYeHUM
1 MWUHYTbI OTCYUTBIBAIN KOIPMULMEHT NOTOLLEHNS OTHOCUTENIbHO BO3LY-
Xa W QUCTUNMPOBAHHON BOAbI. 3MepeHus NOBTOPSIM Nocne ouvepes-
HbIX 1,2, 3 MUHYT W NOACYMTBLIBASIN CPefHee M3MeHeHWe Ko(hduumeHTa
MornoweHns 3a MUHYTY. MoflydyeHHOe 3HaYeHWe YMHOXanu Ha BeNUyunHY
F = 8095.

AKTVBHOCTL GGT B CbIBOPOTKE KPOBW OMPeLensiv Ha OCHOBaHWUU Ku-
HETWUYECKOW peakumm L-y-raotamun-3-kapbokeu-4-HutpoaHnnngom. Cko-
pocTb 06pa3oBaHUA 5-aMUHO-2-HUTPOGEH30aTa, M3MepsieMas KONopuUMeT-
pryecku, NpsaMo NPONopLMOHaNbHA aKTUBHOCTU Y-rK0TaMUNTpaHcgepasb.
B Hawmx uccnefoBaHMAX Mbl MCNOMb30BaM pPeakTuBbl rpMbl Cormay
(Liquick Cor-GGT 30), Bkntouvatolme peaktuebl 1-GGT u 2-GGT, KoTo-
pble OCTOPOXHO CMELUMBaNM A1 NPUroTOB/eHUs paboyero peakTmeBa B
OTHOoWeHun 4 + 1. OnpegeneHne aktneHoctn GGT nposoauan npun Temne-
patype 25 °C n 37 °C 1 gnviHe BonHbl A = 405 HM. B xoae nccneaoBaHuii

137



ncnonb3oBann Metoq Sample Star. [na uccnegoBaHnst OAHOM NpPoobl Npu-
rotaenveasncs paboumin pactBop B 06beme 1000 MK, KOTOpPLIA nogorpe-
Ba/ICS 40O TemnepaTypbl OnpegeneHuns. 3aTeM [06aBfs/Ca UCCefyeMbll
matepuan B obbeMe 100 Mkn. ocne TWATENbHOrO MepemMeLUvBaHns Mo
NCTEYEHUN 1 MUHYTbI OTCUMUTLIBAAN KOI(MULMEHT MOrNOLWEHNS OTHOCU-
TeNbHO BO34yXa WM AWUCTUANMPOBAHHOW BOAbl. VI3MepeHWs NoBTOPAAM
nocne oyepegHbix 1, 2, 3 MUHYT U NOACUUTBLIB/IN CPefiHee U3MEHEHMWe KO-
aurumeHTa NOrNoWeHNs 3a MUHYTY. oydyeHHOe 3HaYeHWe YMHOXanu
Ha Be/inunHy F = 1158.

AKTMBHOCTbL onpepgeneHns LDH ocHoBaHa Ha KMHETUYECKOM METOfe,
PEKOMEH/I0BAaHHOM HeMmeLKMM 06L1eCTBOM KnuHuyeckol xumum (DGKC),
3aK/N0YAOLLEMCS B M3MEPEHNM CKOPOCTU M3MEHEHWs Ko3(duLmeHTa no-
rNOLWeHNs, KoTopas NpsamMo NponopLuMoHanbHa akTueHocT LDH. B Hawunx
NCCNefoBaHUAX Mbl MUCMONb30Ba/IM peakTuBbl (mpmMbl Cormay (Liquick
Cor-LDH 30), skntoyvatowme peaktmsbl 1-LDH n 2-LDH, koTopble ocTo-
POXHO CMELUMBANN /11 NPUTOTOBMIEHMA Paboyero peakTyBa B OTHOLUEHUM
4 + 1. OnpegeneHve akteHoctv LDH nposogunn npu Temnepatype 25 °C
n AnvHe BoNHbI A = 340 HM. B Xxofe wccnefoBaHUiA UCMONb30BaNIN METOS,
Sample Star. [ns nccnegoBaHUs 0gHON Npo6bl NpUroTaBAMBancs pabounii
pacTBop B 06beme 1000 MK, KOTOPbIA MoAorpeBancs A0 TeMmnepaTypsbl
onpeaeneHms. 3atem [A06aBAsSACS UCCNeAyemblii MaTepuan B 06beMe
20 mkn. lMocne TWATensHOro nepemeLwUnBaHua Mo UCTEYEHUU 1 MUHYTHI
OTCYUTBIBAIN KOIMMULIMEHT NOrNOLLEHNS OTHOCUTENIbHO BO3AYyXa UNKU an-
CTWNNIMPOBAHHOM BOAbl. M3MepeHWs MOBTOPAAM  MOCAe  OYepedHbIX
1,2, 3 MUHYT W NOACUUTLIBAIM CpefHee U3MeHeHVe KoagduumeHTa no-
rNOWEHNs 3a MUHYTY. TONlyYeHHOe 3HaYeHWe YMHOXaIM Ha BeNUYUHY
F = 8095.

ONTUMaNU3NPOBAHHBIA N MOLUDULMPOBAHHbIA METOS, OMNpejeneHNs ak-
TUBHOCTM AST OCHOBaH Ha pekomeHfaumax MexayHapofLHon thefepayuv
KAMHundeckod xummm (IFCC) 6e3 akTuBauum docgatoM nupuaoKcans.
CKOpOCTb M3MeHeHWUs KOo3(guLMeHTa NOrNoLEeHNs nNpsMo NponopLmo-
Ha/lbHa akTMBHOCTU AST. B Hawmx uccnefoBaHUAX Mbl UCMO/L30Ba/IN pe-
akTuebl upmbl Cormay (Liquick Cor-ASAT 60), BK/ovaroLLe peakTusbl
1-ASAT n 2-ASAT, KOTOpble OCTOPOXKHO CMeLUMBaNN A1 MPUrOTOBIEHNA
pabouero peaktmBa B OTHOLEeHWM 4 + 1. OnpefeneHne akTuBHocTU AST
npoBoaunn npu Temnepatype 25 °C u 37 °C u gamHe BonHbI A = 340 HM.
B xoge uccnepoBaHmnin ucnonb3osann metog Sample Star. [ns nccnegosa-
HWS1 0AHOW NPOGbLI NPUroTaBMBaCA paboumnii pacteop B 06beMe 1000 MK,
KOTOpbI nogorpesasncs 4o TeMnepaTypbl onpegeneHus. 3atem fobasnsics
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nccnepyemblii matepuan B o6beme 100 mMkn. Mocne TwaTenbHOro nepeme-
LUMBAHUA MO UCTEYEHUM 1 MUHYTLI OTCUUTLIBASIM KOAPMULUMEHT NornoLLe-
HWUSI OTHOCWTE/IbHO BO34yXa WU AWUCTWUNMPOBAHHON BOAbl. M3mepeHus
NOBTOPSANN NOCNe oyepefHbiX 1, 2, 3 MUHYT M MOACUUTBLIBAIN CpefHee U3-
MeHeHVe Ko3(MuLMeHTa MOrNOLLEHMA 3a MUHYTY. [ofyYeHHoe 3HaYeHue
YMHOXa/n Ha BennyuHy F = 1746.

AKT/BHOCTbL onpefeneHns ALP OCHOBaHa Ha KMHETMYeCKOM METO[E,
PeKoMeH0BaHHOM MexayHapoaHoi KnumHudeckol degepaumein (IFCC).
CkopocTb 06pa3oBaHnst N-HUTPOEHONA N3MePANach KOMOPUMETPUYECKMN 1
NpAMO NPOMNOPUNOHa/IbHa akTUBHOCTM ALP. B Halimx nccnefoBaHUsAX Mbl
ncnosnb3oBaam peakTunebl Gupmbl Cormay (Liquick Cor-ALP 30), Bkntova-
fowme peaktmsbl 1-ALP 1 2-ALP, KOTOpble OCTOPOXXHO CMeLuMBain Ans
MpUroToB/eHNUs paboyero peakTnea B OTHOWeHWW 4 + 1. OnpegeneHve
aktmsHoctTn ALP nposogunu npu Temnepatype 25 °C n 37 °C n gnnHe
BOMHbI A =405 HM. B xoge vccnefoBaHuil ucnonb3oBaim Metod Sample
Star. [1ns uccnefosaHms 0f4HoI Npobbl MpUroTaBAMBancs pabounii pacTeop
B 06beme 1000 MK, KOTOpLIA Nogorpesasics 4O TemMnepaTypbl onpejene-
HUA. 3aTem [06aBnACa uccneayemblii Matepman B o6beme 20 mkn. Mocne
TLLATENbHOrO NepeMeLLnBaHUA N0 UCTeYEHUN 1 MUHYTbI OTCUMTBIBAIN KO-
3PAUUMEHT NOMNOLLEHNS OTHOCUTENIBHO BO34yXa WU SUCTUNINPOBAHHOW
BOAbI. VI3MepeHVs MOBTOPSANN MOCne oyepefHbix 1, 2, 3 MUHYT U nogcyu-
TbIBa/IN CpefiHee M3MeHeHVe Ko3(h(uLmMeHTa MornoweHns 3a MuHyTy. o-
Ny4eHHOe 3HayeHve YMHOXanu Ha BefimynHy F = 2764.

ONTUMMU3NPOBAHHbLIA Y MOANPULMPOBaHHBIA METOL OMNpefeneHNns ak-
TUBHOCTM ALT OCHOBaH Ha pekoMeHgauusx MexxayHapo4HoW efepaumu
KnMHnyecko xumum (IFCC) 6e3 nupuaokcansocharta. CKopocTb n3me-
HEHWS ONTUYECKOMN MNIOTHOCTM NPSMO NPONOpPLMOHabHa akTMBHOCTU ALT.
B Halwmx uccnefoBaHWSX Mbl UCMOMb30BAN PeakTuBbl upmMbl Cormay
(Liquick Cor-ALAT 60), Bkntovatowme peaktmebl 1-ALAT n 2-ALAT,
KOTOpble OCTOPOXXHO CMELLMBASIN A1 MPUIOTOB/IEHWA paboyero peakTnea B
OTHOLEeHUK 4 + 1. OnpegeneHne akTMBHOCTM ALT nposoAuniu npu Temne-
patype 25 °C u 37 °C 1 gnvHe BosHbl A = 340 HM. B xofe vccnefoBaHui
ucnonb3oBaau metogd Sample Star. s nccnefoBaHns OfHOM Npobbl Npu-
rotaenveancs paboumii pacteop B 06beme 1000 MK/, KOTOpPLIA Mogorpe-
Ba/ICA [0 TemnepaTypbl OnpefeneHns. 3aTeM [06aBMsNCA UCCefyeMbll
matepuan B 06beme 100 MKn. Mocne TulaTeNbHOro MepemMeLlnBaHus Mo
UCTEYEHUN 1 MUHYTbI OTCUMTbIBASIN KOI(MPULMEHT MOMNOLLEHNUS OTHOCK-
TeNbHO BO34yXa WM OUCTUNAMPOBaHHOW BOAbl. V3MepeHus NOBTOPAIU
nocne oyepedHolx 1, 2, 3 MUHYT U NOACUMTLIBASIN CPEAHEe N3MEHEHMEe KO-
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ahuLmeHTa MOrNOWEHNA 338 MUHYTY. [oflydyeHHOe 3HaYeHWe YMHOXau
Ha BennunHy F = 1746.

MeTog onpegeneHuns nonHoro 6enka (TP) ocHoBaH Ha GUypeTOoBOI pe-
akuuun. MenTugHble cBA3W Genka B LLEN0YHON Cpede pearnpyroT ¢ MOHaMK
Meau, 0bpasys OKpaLleHHbIA KOMMIeKe. VIHTEHCUBHOCTL 06pa3oBaBLLelics
OKpackn MpsMO NPOMNOPLMOHa/IbHA KOIMYECTBY MENTUAHbLIX CBA3EN, a Tem
CaMbIM KOHLEHTpaLumn 6eska. B Hawmx uccnefoBaHUAX Mbl UCMONb30BaIN
peakTuBbl hmpMbl Cormay (Liquick Cor-TOTAL PROTEIN 60). Onpege-
NeHvne KoHueHTpaumm TP npun Temnepatype 25 °C u 37 °C v AnnHe BOJHbI
A =546 HM.

MeTog onpeaeneHns KoHUeHTpauun anbbymuHa (Alb) ocHoBaH Ha 06-
pa3oBaHUM ¢ BPOMKPE30/10BbIM 3eMEHbIM B CYKLMHATHOM Gydepe (B KUCON
cpefe) oKpalleHHbIi kommieke. A6cop6Lus 06pa3oBaBLLIErocs KOMMNIeKca,
n3Mepanacb Npu AanHe BOMHbI A =630 HM ¥ npu Temnepatype 25 °C u
37 °C. B Hawwux WCcCNefoBaHUAX Mbl WUCMOMb30BaIM PeakTUBbl (UPMbI
Cormay (Liquick Cor-ALBUMIN 60).

MeToa onpefeneHnss KOHUEHTpauum nonHoro xonectepuHa (Chol) —
KO/IOPUMETPUYECKNIA, S3H3MMATUYECKUIA C 3CTepas3oii U OKCWAA30i XonecTe-
puHa. VIHTEHCMBHOCTb OKpacky MpsMOo NPOMOpLMOHaibHa KOHLEHTpaLmm
X0necTepuHa. B Halmx mnccnefoBaHusX Mbl UCMONb30BA/IM PEAKTVBbI (rp-
Mbl Cormay (Liquick Cor-CHOL 60). OnpegeneHne KoHueHTpaumm Chol
npu Temnepatype 25 °C 1 37 °C n anvHe BonHbI A = 500 HM.

MeTof ornpefeneHMs  KOHLUEHTpauUMM HeopraHuyeckoro cocdopa
(Phosphorus) ocHoBaH Ha pearnpoBaHUM WOHOB chocopa ¢ MonmbpaT-
MOHaMKN B KUCNOI cpefie ¢ 0bpa3oBaHyeM Kommnekca thocthopomonnoaTta.
KoahdmupmeHT nornowieHns 06pa3oBaBLLErocs KOMIMIEKCa U3MepseTcs npu
AnvHe A = 340 HM 1 npu Temnepatype 25 °C n 37 °C. B Hawwwmx uccneposa-
HUSX Mbl  MUCMONb30Ba/IM  peakTuBbl upmbl Cormay (Liquick Cor-
PHOSPHORUS 30).

Ona  nposefeHns  Y3W-AuarHoCTMKM  pblb  MCMOMb30Ba/IM - CKaHep
Mindray DP-6600, KOTOpbIA OCHaLLEH NMHENHbIM AaTYMKOM C pasMepamm
paboyeit nmoeepxHocTn 40-60 MM n pabouyein yactoToin 5-10 MIy. [ns
YETKOW BM3yanm3auuy roHag pbl6 Heobxoaumo 6bi1o, UTOObI MUHUMasb-
HbIl NUHElHbIN pa3mep roHag Ha rMcTOMOrMYecKoM Cpese MpeBbiwan Anu-
Hy Y/NbTpPa3ByKOBOI BOMHbI MUHUMYM B 10-20 pa3, B MPOTMBHOM C/y4ae
rpaHuLbl OPraHoB OblNM HEYETKUMU UK He BMAHbI. OTpaxeHne 60/bLLei
4acTW 3BYKOBbIX BOJIH MPOWCXOAWMIO B HarnpaB/eHUM WCTOYHWMKA 3BYKA.
Mo3aToMy 4N1s NOMTyYeHUs YETKOro M306padkeHuUst Y/bTPa3BYKOBOW My4voK
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Hanpasnancsa K uccnegyemomy oprady nog yrnom 90 rpagycos, obecneym-
BalOLLMM MaKCHMaIbHOE OTPaXKEHME W MOCMELYIOWYI0 BU3Yyanm3aLmio.

YnbTpa3ByKOBOE 3KCMPECC-UCCNefoBaHNE TOHaf, OCETPOBLIX Ppbi6 Mpo-
BOAMNOCL BO (DPOHTa/IbHOW (MPOAO/LHOM) WA MOMEPEYHO MAOCKOCTAX.
Mpy NpoBefeHnn OUarHOCTMKU AaTUUK MIOTHO NPUXKUMASICA K MOBEPXHO-
CTM Tena B paiioHe 3—4-ii GPIOLLHBIX XYUeK, TaK, YTOObl OAWH Kpali AaTunka
HaxoAuCcs MpsMo Haf >Xydkamu. MepuofnyeckMmy Hak/ioHaMmK fatumka
BJIEBO-MPABO OMNpefeNanca onTUMaibHbIA NPOAONbHbIA pa3pes. Janee far-
UMK MeL/IeHHO MnepemMeLLancs B BbIGPaHHOM NAOCKOCTW B HaNpaB/ieHUN ro-
NOBBI.

OueHkKa NOABHAKHOCTH CIIEPMATO30U0B OCETPOBBIX PbI0 B YCJI0BHU-
X aKBaKyJbTYpbl. B kauecTBe 06bekTa McCrefoBaHuin Gbina BbibpaHa
crnepma camLOB JIEHCKOro OCeTpa, BbIPAleHHbIX OT CTafuW JIMYMHKK [0
MO/I0BO3PESIOr0 COCTOSAHUA B YC/IOBUAX YCTAHOBKM 3aMKHYTOr0 BOAOCHA0-
XEHMA (YacTHOe X03AiCTBO «AKBaTOpUS», (PepMepCKoe X03ACTBO «Bacu-
nek», [13ep>XXUHCKMiA p-H, MuHckas 06n.). BospacT camuoB — 5 neT, cpefHss
Macca — 6,3 Kr, cpegHsas anvHa — 92,7 cMm. CamuoB 0TOMpany 0CeHbo Ans
BO3MOXHOI0 UCMO/b30BaHWA B BOCMPOW3BOACTBE, C FOHafamu, Haxo4awm-
mucs B L=V n IV cTtagusx 3penoctn. OceHHss G0OHMTUPOBKA CaMLIOB MPo-
BOAMACH MPU CHUKEHUM TeMMNepaTypbl BoAbl A0 12 °C, npu KOTOPOiA pbiby
06bI4HO MpeKpaLLany KopmuTb. [ng oT60pa 3penbix camuoB MpU OCEHHEN
OGOHUTVPOBKe WCMOMb30BA/IM METO[, ONpefeNieHNs CTaAuin 3penocTu roHas
npy NOMOLLM HEMHBA3MBHOI O 3Kcnpecc-meToda Y3U [8, 236, 237, 253].

TemnepaTypHbIi PeXXMM BO BpeMs 3MMOBKU caMLi0B cocTasnan 4-5 °C,
Mpy 3TOM JOMNYCKANOCh KPaTKOBPEMEHHOE MOBbILUEHVE Temneparypbl A0
7°C 1 ee noHWxeHve [0 2 °C. Bo Bpems BeCEHHe 60HUTUPOBKM OCHOB-
HbIM TPe6OBaHMEM K PEXMMY NPEeLHEPECTOBOr0 COLEPXKaHNS CaMLIOB ABNS-
NOCb COXpaHeHWe X PenpoayKTUBHBIX KauyecTs. MOCKO/bKY camupbl 06bIY-
HO rOTOBbl K HEPECTY YXKe NPU KPaTKOBPEMEHHOM BblAePXXMBaHUM Mpu
HepecToBbIX TemnepaTypax, Havbonee 3HeKTVBHLIM NPUEMOM COXpaHe-
HUS UX PEnpoLYKTUBHbLIX KAYeCTB AB/IANOCH COLEPXKaHWe MpU HEBbICOKMX
Temnepartypax. [na CTUMYNMPOBaHWA CO3PEBaHWA CaMLIOB MPUMEHSN Cy-
MEepaKTUBHbIA CUHTETUYECKWIA aHanor roHaAo0TPONUH-PENV3NHT-TOPMOHa
mnekonuTarowmx (GnRHa, cypdaroH). [1s nHbeKuuiA MCnoib3oBain Meau-
LMHCKME LUNpUUbl. IHBEKUMIO MPOW3BOAWNAMN B CMMHHbIE MbILLbLI MEXAY
CMMHHBLIMW 1 BOKOBBLIMU Xy4YKammn Ha YPOBHe 3-5 CMIMHHOM XyuKu. Mpwu BBe-
JeHuy npenapata B MblLLeYHble TKaHW COB/I0Aa/IM OCTOPOXKHOCTL 1 CeANK
3a Tem, YToObI pbiba MpPY CXaTUK MbILLL, HE BbITONIKHYMAa npenapaT. OT6op
CrepMbl OCYLLECTBAANM NPWU MOMOLLY KaTeTepa M MnacTUKOBOrO LUMpuULA
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YKaHe. CpefjHuii 06beM MOMyYeHHOro a3sKynsHTa — 110 cm®. TemnepaTtypa
BOAbI B Mepuof B3ATUA MOJOBbIX NMPOAYKTOB cocTasnsna 14,5 °C. Bea oTo-
6paHHasA crnepma oueHMBaiach B 5 6annoB no 5-6anbHol wWwkae Mepcosa.
[na vccnefoBaHUa MOABWMXKHOCTM CnepMmueB Mpoby pas3tasnsnvM BOAOWA B
cooTHoweHun 1:20-1:50. TemnepaTypa BOAbl COOTBETCTBOBa/IA TEMMepaType
ankynsaTa. MNepef NoayyveHWeM criepMbl MPOW3BOAUTENN 0BTMPAIM MOMOTEH-
LeM WM MapneBoil cangeTkoi, 0co6eHHO TLATeNbHO BbITUPANM MECTO Y
aHa/IlbHOro OTBEPCTUA, & TaKXKe aHasbHbI 1 XBOCTOBOM MAaBHUKW. [py 3ToM
cnegunm, 4Tobbl B NPOBUPKY He nomany BOAa, MOMOCTHAA >XMAKOCTb WAN
3KCKPEMEHTbI PblObl. MPOGUPKN CO CMEPMOiA CTaBUIN B XONIOAWUNbHUK UK B
XONOLHOE 3aTeHEHHOe MeCTO.

MoABWMXHOCTL CMEpMaTo30M0B WCCNeLOBa/IM HA TPUHOKYNAPHOM (Twn
3ugeHTonda) 6UONOTMUYECKOM MUKPOCKOME MPOXOAALLEro CBeTa Cepuu
MMC-KZ-900 ¢ He3aBWCKMOIA MTaHaXPOMaTUYECKO OMTUYECKOI CUCTEMOIA
Ha 6eckoHeyHocTb F =200 Mm. [ng aHanusa NOABUXHOCTU MCMOb30Ba/IN
CYETHbIE Kamepbl C (MKCMPOBaHHOM rNy6uHOI Mapkm Leja. 3anuch NoABUX-
HOCTW CMepMaTo30MoB OCYLLECTB/ANM NPU MoMOLWM Buaeokamepbl MMC-
31C12-M, nocTpoeHHOI Ha OCHOBE ceHcopa KoMnaHuu Aptina. YacToTa Kaf-
poB B CcekyHay — 12 k/c npwu pa3pelueHnn 2048 x 1536, 60 k/c npu 800 x 600,
95 k/c npu 640 x 480, 135 k/c npu 512 x 384. [ns “ccneaoBaHNiA KaduecTea
CMepMbl  WCMOMb30Ba/IM  aBTOMATU3MPOBaHHOE MPOrpaMMHOe obecneyeHme
MMC Cnepm, KOTOpOe NpefcTaBasio coboii OCHOBY AN KOMIMbHOTEPHOIO
cnepmoaHanusatopa (CASA). OueHKa KOHLEHTpauuM crepmaro3ovioB U
aHanm3 Ux MoABWXHOCTU MPOU3BOAUNCA HA BuAeoKMnax B opmate AVI
(3axBayeHHbIX B MaMATb KOMMbIOTEPA UM 3aMUCAHHBIX Ha XECTKUIA AUCK),
Ha OCHOBe a/IropyTMa aHa/IM3a C y4eToM Tpe6oBaHWin pyKoBoLcTBa Beemup-
HOV opraHu3aummn 3apaBooxpaHeHns [415].

B KayecTBe aHa/M3MPyeMbIX MapameTpoB Mbl UCMOMb30BIN CNedytoLmne
MOKasaTesin, Nnoay4mBLLIEE PacnpoCcTpaHeHve Npy 1ccnefoBaHUA MOABMKHO-
CTW CMepMaTo3oMioB YenoBeka B MeAULMHCKMX uccnefoBaHusx [415]:
VCL - KpvBOMMHEHast CKOPOCTb (MUKPOH/C), YCpeAHEHHas MO BPEMEHU
CKOpOCTb [BV)XEHMS CMepMaTo3o1aa BAO/b €r0 peasbHONM TPaeKTopuu, Kak
OHa BOCMPUHUMAETCS B [BYXMEPHOM MPOCTPAHCTBE MNOA MMKPOCKOMOM;
VSL — npsaMonuHeliHasi CKOpOCTb (MMKPOH/C), YCPeAHEHHast MO BPEMEHMU
CKOpPOCTb [JBWDKEHWUS CMepMartosomia BAOMb NIMHWKM, MPOBEAEHHOW MeXay
Haya/ibHOl M KOHEYHOI TouKol TpaekTopun; VAP — cpeaHsisi CKOpoCTb ABU-
YKEHUS MO TpaekTopumn (MUKPOH/C), ycpeaHeHHas MO BPEMEHMW CKOPOCTb ABM-
YKEHUs cnepMaTo3omaa no ycpeaHeHHoi Tpaektopumn; WOB — KonebaHue
(BennumnHa, onucbiBaroLLast KonebaHWe peanbHON TPAeKTOPMN OTHOCMTENBHO
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ycpeaHeHHoit VAP/VCL); LIN — nMHelRHOCTb (MHEMHOCTb peanibHON Tpaek-
TOpUN).

[na uvccnefoBaHma NOABVXHOCTU CNepMaTo3onioB Npoby pasbasnsanu
aKTUBMPYIOLLE cpefioi B cooTHOWeHuM 1:50. CocTaB akTMBMPYIOLLEl cpe-
abl: 10 mm NaCl, 1 MM CaCl,,10 MM Tpuc pH 8,5 [378]. na uccnenoBaHwii
flonyckanmcb 06pasupl, NOABUKHOCTL KOTOPbIX npeBbiwana 90 %. Ans
NpeaoTBpaLLEHMS NPUIUNaHUSA CNepMaTo30Ua0B NpPeaMeTHbIe CTekna obpa-
6aTbiBa/INCb 1%-HbIM CbIBOPOTOUYHbLIM a/lbOYMUHOM. B KaXXaom BUAeOKIMMe
oueHusanock ot 20 go 70 cnepmaTto3ongos. CriepmMaTo3onibl CO CKOPOCTbIO
MeHee 3 MKM/C CUMTaNINCh HENOLBVKHBIMU M UCK/OYANINCL M3 pacyeTa no-
[BWXHOCTY [376]. Mo pe3ynbTaTaM NoAYYEHHbIX AaHHbIX ONPeaenstoT Benu-
UMHY CTUMYNUPYIOLLErO AEACTBMA (DM3NYECKMX (JaKTOPOB Ha MoKasaTenu
MOABVXHOCTY CNepMaTo30Ma0B.

I/ICCJIEIIOBaHI/le BJIMSIHUA ONITUYECKOT0 M3JIyY€HUSI HA CIIEPMY OCET-
POBBIX PBIG. VICCNef0BaHNA BbIMONHANC Ha Kadeape UXTUOMNOTUN U Pbl-
6osoacTBa YO BI'CXA un B THY «MHCTUTYT dhmsmkn um. b. W. CtenaHosa
HAH Benapycv». Mpon3BOLACTBEHHbIE UCCELOBAHUA BbIMOMHANNCH B Pbl6-
HOM Liexe OCETPOBOro 3aBofa «AKBaTOpusA», Ha 6asze (PepmMepcKoro Xxo3sii-
cTBa «Bacunek» (4. Haksachl, MyTUnHCKWMiA c/c, [3epXUHCKUIA p-H, MUHCKas
0671.).

B KauecTBe 06beKTa MCCNeAoBaHMA bbina BbIOpaHa criepma caMmuoB M-
6puaa 6ectepa (Fy), BbIpalleHHbIX OT CTaAMM NMYMHKX 4O NOM0BO3PENoro
COCTOSHUSI B YCNOBWAX YCTAHOBKM 3aMKHYTOrO BOAOCHaGXeHWs (4acTHoe
XO035MCTBO «AKBaTOpMS», (PEPMEPCKOe XO035MCTBO «Bacunek», MUHCKas
06n.). Bo3pacTt camuoB — 5 neT, cpegHas macca — 6,3 Kr, CpegHsas AnvHa —
92,7 cwm.

BosgelicTBie  OCYLIECTBASAM  MOHOXPOMATUYECKUM  JIMHEIHO-
MONISIPN30BaHHbIM U3/Ty4eHMeM NONYNPOBOAHMKOBOIO nasepa (A = 670 HM,
KpacHast 061acTb CMeKTpa, MNOTHOCTL MOLLHOCTK P = 1,5 + 0,2 BT/cm?) 1
LUMPOKOMO/IOCHLIM JIMHENHO-MONSAPU30BAHHLIM 1 HEMOAPU30BaHHLIM W3-
ny4eHvem 6enoro csetogmoga (A = 420-800 HM, P = 1,5+ 0,2 MBT/cM).
[ns nonspusauuy CBETOAMOAHOIO W3NYYEHUs HA BbIXOAE W3NyyaTens
yCTaHaBNMBaIN NOSIAPOUSHYIO MIIEHKY.

Cnepma 0CeTpOBbIX pblb Takke NoABepranach BO3LENCTBUIO Na3epHOro
M3Ny4YeHns B NPUCYTCTBUM NOCTOAHHOIO MarHWTHOro nons. BospgeicTeume
OCYLLLECTB/IANN NONAPU30BAHHBIM fTa3ePHLIM U3/Ty4eHMEM KPacHOM 061acTu
cnekTpa A = 670 % 20 HM, MAOTHOCTBLIO MoLwHocTH P = 3,0 + 0,2 MBT/cM? B
COYETaHMWN C MarHUTHbIM MOMeM MHAYKUmMed 50 + 5 mTn. Uanyuatens an-
mapata C MarHMTHO HacajKoi pacnonaraan TakuM 06pa3om, 4Tobbl cnep-
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Ma pblb6 HaxoAunacb Nof NPOeKLMeli MarHMTHO HacadKu, a pasmep CBETO-
BOr0 MATHa COOTBETCTBOBAJT pa3mepy €10 06/1y4aeMoli cnepmbl. Mpy aToM
M3NyyeHne nasepa NPoOXoAmMNo Yepes OTBEPCTUE, PACMONOXEHHOE B LIEHTpe
MarHuTHoW Hacagku. MolHocTb usnyueHns (W) Ha BbIXOAe M3ny4aTens
KOHTPO/IMPOBa/IN C NMOMOLLbIO M3MepUTens cpegHeli mowHoctn MMO-3C.
MMNOTHOCTb MOLHOCTY (B MBT/CM?) M3nydeHus, BO3AENCTBYIOLLEro Ha Coi
cnepmbl, onpegensnu no gopmyne: P = W/S, rge W — cpefiHas MOLLHOCTb
n3NnyyeHns B MBT; S — NnoLaab CBETOBOrO NATHa (B CM?) Ha YpOBHE CNos
CMepMBbl.

3aTeM NPOBOAMN aHANOTUYHBIA 3KCNEPUMEHT MPU BbIKNHOYEHHOM fa-
3ePHOM M3/Ty4eHUW, KOrfa Ha CrnepMy BO3AENCTBOBA/IO TO/IbKO MarHUTHOE
rnorne.

CrefytoLLyo Cepuio 3KCMEPUMEHTaNbHbIX WCCMef0BaHNin NpoBOAUM
4119 M3yYeHNs BO3LECTBISA Ha CrepMy /1a3epHOro M3/ly4eHus B OTCYTCTBUM
MarHuTHoro nons. C 3TON Uenblo 13 NMla3epHOro usnyyatens u3snekanach
MarHuTHas Hacafika WU BCTaBAnach pacthokycupylowas Hacagka, obecne-
yMBaKOLWasa aHaJIoOrMYHYH0 PacXoAMMOCTL f1a3epHOro U3flyYeHus, Kak 1 B
CNyYae NCMob30BaHKs MarHUTHO HacagKw.

Mpy vccnegoBaHUM BAUSHWUS ONTUYECKOTO M3MYYEHWUs PasnyHOl Ya-
CTOTbl MMMNYNIbCOB Ha CrepMaTo30Mabl OCETPOBLIX Pblb B Ka4ecTBe MCTOY-
HMKa ncnydeHuns ncnonb3osann Nd: YAG-nasep (4nnHa BOSHbI — 532 HM,
CpeAHss BbIXOAHAs MOLLHOCTb ~ 30 MBT), paboTaroLmii B HEMPEPbIBHOM 1
KBa3WHENPEPbIBHOM  pexumax (4actoTa MOBTOPEHWUS UMMYNbCOB —
F =1 kY, putensHoCTb MMnynbca — t = 100 HC), a Takke B UMMNY/IbCHOM
peXxxvme ¢ reHepaumeii HaHocekyHAHbIX (t = 15 He, F = 10 'u) u nmkoce-
KyHAHbIX (t = 60 nc, F = 20 'u) vMnynscoB. MMNIOTHOCTb MOLLHOCTM
P =3,0 MBT/ cM’.

Mpwn nccnefoBaHUM BAMAHMA YacTOTbl MOAYNALMM Ha Cnepmato3ojbl
OCETPOBbIX PbI6 B Ka4ecTBe UCTOYHMKA U3NTYHYEHUS UCMONb30BaIN MOLYNN-
poBaHHOE MO WMHTEHCMBHOCTW MONAPU30BAHHOE W3/yYeHUe Na3epHbIX WK
CBETOAMOAHBIX UCTOYHWKOB B CMEKTPasIbHOM AuanasoHe oT 450 fo 1270 Hwm,
MNOTHOCTBbIO MoLHOCTU P = 0,5-100 MBT/cM?, uacToToid Moaynaunm
F =5-100 Iy,

MnoTHOCTb MowwHocTU (P, MBT/CM?) M3nyueHns, BO3AelCTBYIOLLErO Ha
CMoin cnepmbl, onpeaensnu no qopmyne: P = W/S, rae W — cpefHss MoLL-
HOCTb M3NyueHns B MBT; S — Nolais CBETOBOTO NATHa B CM° Ha YPOBHE
CNoA CnepMbl. SHepreTuyeckyto o3y (E, mIpx/cM?) onpeaensinu no dopmy-
ne: E=P -t, rge t— Bpems 061y4eHMs B CEKyHAAX.
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Mocne BO3AENCTBMSA Pa3NNYHBIX (IM3NYECKMX (PaKTOPOB cnepma Mnome-
Wanacb Ha XpaHeHWe B MPOX/afHOe 3aTeMHEHHOe MecTo. TemnepaTtypa
XpaHeHus 6bina He 6onee 4-5 °C.

Mo wcTeyeHUn 24 4yacoB MPOBOAUAM WCCNEA0BaHWE NapaMeTpoB Mo-
[BVKHOCTM CMepmMaTo30M40B, OMUCaHHbIX BbILLE.

Mo pe3ynbTaTam MOYYEHHbIX AaHHBIX ONPeAensnn BeNUUMHY CTUMY-
AVpytoLLero geictaus h3nNYecKMX (hakTopoB Ha MOABMXKHOCTbL CriepmaTo-
30maoB: Yy = (t/ty) - 100 %, rae t, — BenMUMHA MapameTpa MoABMKHOCTM
crnepmarosomga nocne akTMBauuy BOLON yepe3 24 yaca XpaHeHus nocre
BO3AENCTBUSA (Pr3nyeckmx (PakTopoB (OMbITHasA rpynmna), t, — BeIMYMHA Na-
pameTpa MOABWXHOCTW CrepMaro3ouga Mnocne akTvBaLMu BOLON uepes
24 vaca xpaHeHus 6e3 BO3[eCTBNA ONTUYECKOrO U3Ny4eHUs (KOHTPO/bHAS
rpynna).

I/lccnenonalme BJIMAAHUA ONTHYECKOI0o MU3JIYyYCHUH HH3KO0ii MHTEH-
CHBHOCTH Ha NPOM3BOAHUTENEl 0CETPOBBIX PbIO. JKCMEpPUMEHTasbHbIe
nccnefosaHus nposefeHsbl B 2008 r. Ha 0CETPOBOM 3aBOfe «AKBAaTOPUA» Ha
6ase hepmepckoro xo3siictea «Bacunek» [3ep>MHCKoOro paiioHa. Mpous-
BOAMTENEN B Mepuoj, Hauana nogbeMa TeMnepaTypbl BOAbl Ha HEPECTOBLI
peXxuM, 3a 1-2 Hefenun [0 nNpegnofiaraemoro HepecTa, NOABEpranun Bo3gein-
CTBUIO U3NYyYeHMS NONYNPOBOAHMKOBOIO Jlasepa KpPacHO Mnm nHipakpac-
HOW 061acTy cnekTpa. Bo3aeiicTBre OCYLLECTBASIN C MOMOLLBIO Tepares-
TUYECKMX MONYMPOBOAHUKOBLIX S1a3epHbIX annapatoB «Al6oamT» (A = 670
HM, N0LLab CBETOBOrO NATHa S = 0,2 cM?, P = 45 mBT/cM?) 1 «CeHc 815»
(A = 810 HM, NnowWaAL CBETOBOrO NATHa S = 0,2 cM?, P = 125 MBT/cM?) Ha
XabepHble NlenecTkn NpPousBoauTeNield B TeueHWe 5 MUHYT Moj KaXayto
XabepHy0 KpbilKy. Kypc 06nyyeHmns — 5 gHeid. MNocne npoueaypbl 06ny-
YeHWs yepes 4—7 [Heli NPOM3BOAUTENEN BbIBOLUAN HA HEPECTOBYIO TeMIe-
patypy (14-16 °C). CpefHsisi Macca KOHTPOJIbHbIX W OMbITHBIX FPynn co-
crasuna 2,5 = 0,3 kr (camkun) 1 2,0 £ 0,1 kr (camupl). KoaduumeHT nons-
pv3auyuy nNpu BeceHHeld 6uoncum — 10,0 £ 1,0. Camku 1 camupl — 2002 .
poxaeHus (BecHa).

Brioncuto roHag NpoBOAMAM LLYMOBbIM METOA0M. [OTOBHOCTbL OOLMTOB
K OBYNALUWM W OMNIOAOTBOPEHWIO OMPeAensM No MOMOXEHMIO Afpa.
[nsa cTMynnpoBaHWs Cco3peBaHWsi NPOU3BOAWTENE B 3aBMCMMOCTM OT
CPOKOB HepecTa MPUMEHSIN aleTOHWPOBBIA TMNOMU3 OCETPOBbLIX Pblb
(AITT) 1 cynepakTVBHbIA aHaNor roHagpoNUH-penn3nHr-ropMmoHa GnRHa
«CyparoH». MonyyeHne OBYNMPOBAHHON UKPbI OCYLLECTBASNN METOAOM
noapesaHns sinuesoaos [142, 169]. OT6op cnepmbl NPOM3BOAMAN MPY MNO-
MOLM KaTeTepa M wnpuua XaHe [190]. OnnogoTBOpeHME «MOYCYX0e».
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B KauecTBe 06eCK/IEMBAIOLLENO BELLECTBA MPUMEHANN TaHUH. HKybaums
npoBogufack B anmapatax Beica. B3atne npo6 KpoBW OCYLLECTBASAMN U3
XBOCTOBOIA BEHBI.

ViccnefoBaHns cofepXaHusi MOf0BbIX FOPMOHOB B CbIBOPOTKE KPOBM
NpoBoAWAu B flabopatopuv NpUKNagHoW aHAOKPUHONOT UM, BETEPUHAPUMN U
6uoTexHonorum YO BIrCXA. VccnegoBaHus BbIMOMHANNUCH C MPUMEHEHU-
emM TecToB ImmunoLISA Ha MukponnaHwetHom oTtometpe «Muklisan
Ascent»; oS UHKYBUPOBaHUA W BCTPAXMBAHWS aHaU3MPYEMbIX Cy6CTaH-
UM B MUKPOMaHLLETaX MCNOMb30Ba/IN NHKYOATOP-BCTPsIXMBaTeNb IEMS;
[NA NPOMbIBaHMA NIYHOK B CTaHAAPTHOM MUKponnaHweTte (12x8) — npombl-
Barenb «Wellwash 4 MK 2».

HccnenoBanue MeTOAUKHN MOBTOPHOIO MOJYYeHHsI UKPbI OT 0CETPO-
BbIx poi0 B Bemapycu. PaboTa BbINoMHANACh B PbIGHOM LiEXY 4acTHOro
npeanpusaTua «AkBaTopus» Ha 6ase (hepMepcKoro XxosficTea «Bacunek»
(A3epxuHCKMiA p-H, MuHckas 061.). JaHHbIi Lex paboTaeT no NpuHLMMY
Y3B.

Kpome npoussoguTteneii A. gueldenstaedti, B xo3siicTBe umMetoTcs Ma-
TOYHble cTaga A. baeri, ruépugos 6ectepa (F; n F), C.6C n POXJ10 .

[ns nonyyeHns UenbHOM (CTabUNM3MPOBAHHON) KPOBWM B MPOGMPKY
BHOCU/MCL MO 1-2 Kannw pacTeopa renapvHa. B xoge mopdodusmonory-
YECKMX UCCNef0BaHWA B LieNIbHOM KPOBW ONpesensny cnegytoLime nokasa-
TeNW: CofepXxaHve remoriobrHa, obLLee YMCcno apuTPOLUTOB, reMaTOKPUT-
HYIO BENNUNHY.

CogepxaHvie remorniobuHa 1 o6LLee YMCN0 3PUTPOLLMTOB ONpesensnv
METOLOM (hOTO3MEKTPOKOMOPUMETPUIN HA 3pUTporemomeTpe. emaTokpuT-
HYIO BE/IMUMHY OMpefenany no MetTody MeguHa: kanunnspbl co cTabmansm-
POBaHHO KPOBbIO LieHTpUyrpoBanch Ha 5000—6000 06/MWH, B TeUYeHMe
9 MUHYT. 3aTeM MpU NOMOLLM MUNJIMMETPOBOI NMHENKM MPOBOAMAN OTCUET
o6bema 3pMTPOLMTOB U NNasmbl.

I/ICCJ'Ie)IOBaHI/IH MOp(l)OJ'[Ol"PI‘leCKOFO CTpOo€HUSI KOCTHBIX IJIACTHHOK
oceTpoBbIX pbI6. VccnenoBaHns BbINOAHANUCH Ha 6a3e Kadepbl MXTMOMO-
rMm 1 pblboBOACTBA M PbIGOBOAHOIO MHAYCTPMANLHOrO Komnnekca Beno-
PYCCKOI roCyfapCTBEHHON CebCKOX03ANCTBEHHON akagemumn (r. OpKw,
Morwvnesckas obnacTtb, Pecnybnuka Benapych) B nepuog 2012-2016 rr.
YKa3aHHbIA pbI60BOAHbIV MHAYCTPUaNbHBIA KOMMNIEKC paboTaeT No TexHo-
NIOrMM 3aMKHYTOr0 BoAoCHa6xeHust (Y3B), ¢ MCnonb3oBaHNEM MexaHuYe-
CKOWA 1 B1ONOrNYecKOi (PrNbTPaLMK, 030HUPOBAHMS U OKCMIeHaL M BOAbI.
CpeaHss TemnepaTtypa Bogpbl cocTaBuna 16 °C ¢ KOPOTKUMM KonebaHUsMM
+2 °C B TeueHue rofa. 3MMOBKa CTepnsan He nposogmnack. [na Kopmne-
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HWA CTEPNSAAN NPUMEHANN BbICOKOOENKOBLIE kopma Coppens € y4eToM pe-
KOMEHZaLMA yKazaHHON (hpMbl.

B wnccneaoBaHnax MCMOMb30BasM PasHOBO3PACTHYHO CTEpP/AAb BOK-
CKO momynsumMn: B3pocsble 0cobu (Bo3pacT 3 rofa, CpegHas AnvHa
61,2 + 1,3 cm); monodp (Bo3pacT 1 rog, cpegHss gnvHa 24,8 + 1.5 cm), im-
ymHKa (Bo3pacT 3 mecsua, cpeaHsas anmHa 70,3 £ 3,6 MM) 1 pa3HOBO3pacT-
HOro CMBMPCKOro OCeTpa NEHCKON Monynauum: B3poc/ble ocobu (Bo3pacTt
3rofa, cpeaHas AnuHa 73,2 2,7 cm); monodp (Bo3pact 1 rog, cpeaHss
AnvHa 34,8 £1,9cM), nnumHka (Bo3pacT 3 Mecsila, CpeaHss [AnvHa
11,5+ 4,2 mw).

CTaTUCTMYECKN [AOCTOBEPHbIX OTNIMYMIA MeXAY ANVHOI Yy UCCNeayemoi
CTepnsan He Habnoganock. [ns uccnefoBaHWin B3pOCNOW cTepnsan oTou-
panncb 3K3eMnaspbl C roHagamy Ha BTOPOI CTaguy 3pefiocTh Mo Kaccu-
(hukauum Tpycosa.

Hab6ntogeHvie 3a CTepsfbl0 OCYLLECTBASNOCH C TPEXMECAYHOIO BO3pac-
Ta C fafbHelilM HabnogeHeM B Bo3pacTe 1 roga v ¢ NOATBEPXKAEHVEM
nona B Bo3pacTe 2 rofa. Habnogaembix 0co6eil METUAN NHAUBUAYATbHO C
BO3pacTa 3 MecsLEeB, YTO NO3BOAAMO B AaNbHElLLEM MOC/e NOATBEPXKAEHMA
nona B 2 roga yctaHoBWTL NMOJ B BO3pacTe 3 mecAues 1 1 roga.

Ona onpegeneHns nona y crepnsaguM mcnonb3osasiv metog Y3U-
[ANarHoCTUKM Ha NOpTaTMBHOM BeTepuHapHOM ckaHepe MindrayDP-6600 ¢
NoCNeAyHOLE BM3yasibHO MPOBEPKOA FOHAL Y YMEPLUBEHHbIX OCOGEN.
B cnoXHbIX cny4yasx 06pasubl roHaf OTMPaBfs/IUCL HA FUCTONMOTMYECKME
nccnegoBaHusa. Y3M-anarHoCTKa OCYLLECTBAAMAaCh aBTOPOM WcCneaoBsa-
HWIA, UMEIOLLIMM NOATBEPXKAAIOWNIA cepTutmkar 06 obyyeHun 1 onbIT pa-
60Tbl C AaHHbIM MeTogom 6onee 5 net (6onee 15000 NPOCMOTPEHHBIX
0CETPOBbIX PbIb).

YMepLLB/eHWe pbiObl OCYLLECTBAANOCH C COBOAEHNEM MPUHLMMOB TYy-
MaHHOr0 OTHOLUEHWS K >KMBOTHbIM. Bce yMepLUBNeHHble 3K3eMnasapbl
B3POC/MOW CTepnagu npefHasHadanucb fna y6os B TOBAapHbIX LeNsX.
Y yMepLUB/IEHHbIX 3K3EMMN/ISAPOB CPe3asics COW CMMHHBLIX KOCTHBIX Mfa-
CTMHOK (>Ky4eK) OT ronoBbl 40 Ha4yana CMMHHOMO NiaBHMKa. MepBas CNMH-
Has NNacTVHKa, NIOTHO MpWeralLas K KOCTHbIM MAacTUHKaM Yepena, He
cpesanach Mo NPUYUHE COXKHOCTU ee BbICTPOro M3BieYeHUs 6e3 gedopma-
umMn. B mccnefoBaHWMM YUUTHLIBAINCE CMWHHBIE NAACTUHKX OT BTOPO
(HaumHas OT ronoBbI, B HaLLIMX UCCNEA0BaHNS MMEKOLLAas NepBblli HOMeP) A0
nocneaHeln KPpynHow NNacTUHKX nepeq CNMHHbIM MnaBHUKoM uam Isdr (last
scute of dorsal row), nmetowmii B1A TaK HasbiBaeMOro Konbs. Menkue
KOCTHbIe NacTUHKK nocne Isdr Bo BHMMaHWe He npuHMManuck. Mocne cpe-
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3aHUA CMUHHBIE KOCTHbIE MIACTUHKY MOABEPranvCh Bapke, YNCTKE, MOViKe 1
thoTorpagupoBaHuto Ha kamepy Canon EOS 500D B pexumMe MakpoChem-
Ku.

MonyyeHHble M306paXKEHMA MOABEPraiCh M3MEPEHWUIO B MpOrpaMmme
Image] ¢ wucnonb3oBaHMeM WHCTPYMeHTOB «Straight Line», «Polygon
selections», «Elliptical selections» npu nomoLwn rpagryeckoro niaHweTa
Trust Canvas Widescreen Tablet. B npouecce U3yyeHWsi CIUHHBIX KOCTHBIX
MAACTUHOK U3MePANIUCh CriefytoLime napameTpbl: A/IMHA CIMHHON KOCTHOW
NNACTUHKW; LUMPWHA CMWHHOM KOCTHOM NNaCTUHKKW; AN1HA NEBOI U NPaBoi
nonacTu; naowajs CrUHHOW KOCTHOW MNACTMHKW; M/OLWafb YCMIO0BHOMO
Kpyra, B KOTOPbIi NomMeLlanacb CrvHHas KOCTHas NAacTUHKA; AInHa Mak-
CUMa/IbHOTO 3y6La CMWHHOW KOCTHOW MAACTUHKK; LUMPUHA OCHOBaHMS
MaKCUMabHOro 3y6La; KonmyecTso 3y6L0B. JvameTp YCN0BHOrO Kpyra, B
KOTOpbI NoMeLlaach CrivHHas KOCTHas MiacTMHKa, PaBHANCA ee LUMpuHe
WKW L7MHE, B 3aBUCUMOCTU OT YAaneHUst KOCTHON MAaCTUHKW OT ro/ioBbl
(nnn ee Homepa). CnMHHbIE KOCTHble NAAaCTUHKKU Mexxay Ne 10 u Isdr He
YUMUTLIBA/INCD, TAK KaK MX KOJIMYECTBO CU/bHO BapbUPOBasIo Y BCEX MCCIe-
[yeMblIX 3K3eMMNISAPOB BHe 3aBUCUMOCTM OT Mofa.

Ha OCHOBaHWMM MOMYYeHHbIX U3MEPEHWUI PACCUUTLIBAINCH CriefytoLve
KOa(hpuumneHTbIl: «KoahhnLUMeHT LL/[» — OTHOLUEHWE LUMPWHBLI CMIUHHOWA
KOCTHOWM NMaCTVHKU K €e [JIMHE; «YCPeAHEeHHbIN koadduumeHT On/O» —
CpefHee OTHOLLEHWE [/IMHbI IEBOI U MPaBOi N0MacTW CMWHHOW KOCTHOW
MIaCTUHKM K ee 06LLEN AMHE; «KOIPMULMEHT 3an0/HEHNSA» — OTHOLLEHWE
NAOWAaaM CMUHHOM KOCTHOM NAaCTMHKM K M/OWaAM YCMOBHOMO Kpyra, B
KOTOpbIA OHa nomeLanack; «kogguumeHT A3/LL» — OTHOLEHWE ANVHBI
MaKCUMaIbHOr 0 3y6La K LWMPUHE CNIMHHOMW KOCTHOM NNaCTUHKWU; «KO3(hdu-
umeHT [O3/LL3» — OTHOLWEHME A/IMHBI MaKCUMabHOMo 3y6La K LWMpUHE oc-
HOBaHWs MaKCUMa/IbHOro 3y6ua.

MOHHTOpHHF OMOJIOrMYECKOH O0YHMCTKH B YCTaHOBKaxX 3aMKHYTOI'O
BoJocHaO:keHus1. [iNA onpefeneHns CTeneHn 0UUCTKM BOAbI Bpanmchb npo-
Obl O OYMCTKM W MOCME OUYUCTKU, MO BO3MOXHOCTM Npobbl Bpanuch 1 BO
BPEMS OUMCTKW. ViccnefoBaHMe NPOBOAUAMCH C MPUMEHEHMEM (DOTOMETPK-
YECKOro MeToda OnpefesieHVs MacCoBbIX KOHLEHTPALMiA MUHepabHbIX
a30TCOAEPXKALLMX BELLECTB: aMMUaKa M MOHOB aMMOHUS (CYMMapHO), HUT-
pWUTOB, HWUTPATOB, C MOMOLLLIO cnekTpodoToMeTpa [13-3000YD no
FOCT 4192-82 B nabopatopuu pbi6onMToMHMKa YO BICXA.

O6bem Npobbl BOAbI A4/151 ONPeAeneHns MacCoBO KOHLEHTpaLmMM aMmMu-
aKa 1 MIOHOB aMMOHWS, HATPUTOB 6b11 Mo TOCTy 24481 He meHee 500 cm’.
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O6bemM Npobbl BOAbI A1t ONpeAeneHns MacCoBOW KOHLEHTpauuy HATpa-
T0B — Mo TOCTYy 18826 (He mMeHee 200 cm?).

Mpobbl BOAbl HE KOHCEPBMPOBAIMChL, XPAHWUIMCb MeHbLUe CYTOK Mpw
Temnepartype 3-4 °C

MaccoByto KOHLEHTpaumio HUTpaToB onpefensatoT no MOCTy 18826.
[ns onpefeneHns HATPATOB MPUMEHSNCA KOMOPUMETPUYECKUIA MeTof C
Ca/IMLMMOBOKUCIIBIM HATPMEM.

B pblioonutomMHuke YO BICXA npoBoguncs MOHWUTOPUHE CTEMNeHu
OUUCTKM BOAbI C MPUMEHEHNEM (POTOMETPUYECKOrO MeToda. Onpeaensnmch
MaccoBble KOHLEHTpauun MUHEPaIbHbIX a30TCOLEPXKALLMX BELLECTB: am-
MMWaKa 1 MIOHOB aMMOHWS (CyMMapHO), HUTPUTOB N HATPATOB.

[N MOHWTOpPWHra BbInn B3sTbl MPO6LI U3 LexoB Ne 2, 3 1 4.

Mpo6bl 6pannck Ha creayoLmx yyacTkax:

— [0 OUUCTKN;

— NOC/e OYUCTKMK;

— 13 6acceliHOB.

B3atue npob npoucxogmno 17.04.2016 r., Bpems B3atusa — 8:00, 12:00,
15:00 n 17:00.

[ns cpaBHEHWS! MHTEHCUBHOCTW OUUCTKM Obln B3ATbl MPOOLI B Cregy-
FOLMX X03AACTBAX:

1) «dupma PemoHa» (0CeTpoBOe X035CTBO B I. MOrunnese);

2) hepmepckoe xo3sMcTBO «Bacunek» B A. HakBacbl (MuHckas 061,
[3epXXnHCKNIA p-H);

3) oceTpoBoe x03siicTBO A -LleHTpa Admiral husso (r. ®aHunosnb);

4) pblI6OBOAHBIN MHAYCTPUANbHbBIA KoMneke YO BIFCXA (r. Fopku).

OuncTKa BOAbl NPOBOAMNACH C MPUMEHEHWEM (DOTOMETPUYECKOTO Me-
Toda. OnpefensnnMcb MaccoBble KOHLEHTpaLmMM MUHepanbHbIX a3oTcomdep-
XallMX BELLECTB: aMMUaka U WOHOB aMMOHWS (CYMMapHO), HUTPUTOB Y
HUTPATOB.

Mpo6bbl Gpannch Ha crefyroWwmnx yyacTKax:

— [10 OUMCTKY;

— BO BPEMS OUUCTKM;

— MOCNEe OUUCTKN.

Crarucruyecknii anamms. [119 CTaTUCTUYECKOV 06paboTKM MCNONb30-
Ba/IM KOMMbIOTepHble cTatuctuyeckne naketol STATISTICA 8, BioStat
2009, OriginPro 8, Stat Plus 2007, a Takxe nporpaMmHyto cpegy R [345],
BK/OYas nakeTbl R Commander [278], PMCMR [340], MASS [409], cor-
rplot [413], randomForest [313], randomForestExplainer [332], ggplot2
[416], circlize [239], reshape2 [416], caret [234], vegan [408], rpart.plot
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[320], party [294], Boruta [312], neuralnet [280], a Takxe NporpammHyto
cpegy Circos [240]. ina onpefeneHns ypoBHS CTaTUCTUYECKONA [LOCTOBEp-
HOCTM WCNO/b30Ba/IN NapameTpuueckmne TecTbl: TeCT CTbiofeHTa (TOMbKO
AN ABYX MccneflyeMblxX rpynmn) v TecT ThoKU (419 Tpex 1 6onee uccneay-
embIxX rpynm). MNapameTpuyeckme TeCTbl MUCMONL30Ba/IM MPU YCIOBUK CO-
61104eHUA HOPMa/ILHOCTW pacnpefeneHns AaHHbIX (KBaHTWUMbHBIA rpaduk,
TecT LLlanmpo-Ywika) n 04HOPOAHOCTM PynMoBbIX Aucnepcuit (Tect Jln-
BMHA). MMpy HECO6M0eHNN YKa3aHHbIX YCNOBMIA MCNOMb30BaIM Henapa-
meTpuueckue TecTbl: U-kpuTepuii MaHHa — YUTHU (ans ABYyX uccnegye-
MbIX Fpynmn) u TecT HbtomeHa (ans Tpex u 60/ee uccnegyembix rpynn).
[ns BbISBNEHWA HANUYUA NIMHEAHON 3aBUCUMOCTM MEXAY HECKObKUMU
npegukTopamu (NMepemeHHbIMKU) UCNOMNb30BAIN METOL MYNbTUKONINHEAP-
HOCTM, KOTOPbI 3aKMtovasca B MOCTPOEHUU U aHann3e KOPPEensLMOHHOW
MaTpuLbl. J15 OLEHKN Ka4yecTBEHHbIX NPU3HAKOB MCMO/b30BaIN KpUTEpUii
X° («xu-kBagpat») [283, 291, 421, 422].
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4. HAYYHO-METOAOJOI'NMYECKHUE TOAXOAbI K PASBBUTHIO
TEXHOJIOI'MH BBIPAIIUBAHUSA PBIBOIIOCAJIOYHOI'O
MATEPUAJIA IIEHHBIX BUJ1IOB PbIb

B Pecny6nvke Benapycb vMeroTCs NpeanpusTvs, Ha KOTOPbIX B nep-
CMeKT1BE BO3MOXHO pa3BMTME TOBapHOIO OCETPOBOLCTBA NO CrefyHLUM
TEXHO/MOMMAM: a) BblpalMBaHNe OCETPOBLIX WM WX TMOPUAOB B 0ObIYHBIX
PbI60BOAHBLIX MPyfax, B MOHO- WM NOAUKYNLTYPE C ApYrMmun pbibamy Ha
€CTECTBEHHbIX KOpMax WM Mpu MNOAKOPMKe KoMmbukopmamun [105];
6) NHTEHCUBHOE BbIpaLLMBaHWe OCETPOBbLIX B HEOOMbLUMX CMeLMann3vupo-
BaHHbIX NpyAax, cagkax unu 6acceiiHax C BbICOKMM BOAOOOMEHHOM, C
NPUMEHEHNEM UCKYCCTBEHHbIX KOPMOB, & TaKXKE C eCTECTBEHHbLIM TepMUYe-
CKUM pexxumom [105, 115]; B) BbICOKOMHTEHCUBHOE KPYr/IOrOANYHOE Bbl-
paLlivBaHue 0CeTPOBbLIX U UX rMbpuaos B Y3B npu NoHOM MOHWUTOPWHIE
abnoTnYecKnX PaKkTopoB Ha NpuMepe AeiCTBYHOLLMX YCTaHOBOK MepmaHmy,
Wtanumn, ®paHuum, AaHuu, CLUA n Poccun [146, 166, 168, 183, 383]. Bo
BCEX BapuaHTax TEXHOMOr MK BbipalLyBaHMa He06X0AMMO NpeaBapuTenbHOe
nosyyeHvie 1 NofpalivBaHune pbibonocafoyHOro MaTepuaia [0 Macchbl He
MeHee 2-5 r [105], T. e. He06x04MMO pa3pabaTbiBaTb TEXHOMOMMIO MONYyYe-
HUA 1 NOApPaLLMBaHNA BbICOKOKAYECTBEHHON MOMIOAN OCETPOBLIX Pbib.

AKBaKy/bTypa 0CETPOBbIX Pbl6 — CMOXHbIA TEXHOMOMMYECKMIA NpoLiecc,
BK/IOHAOLWNIA B cebsi MCKYCCTBEHHOE BOCMPOM3BOACTBO (OTOOP MPOMU3BO-
ouTeneid, 6uoncua roHag, NpPefHEPecTOBOE BbIAEPXKMBaHME, BbIBOL Ha
HEpPEeCTOBble TeMMepaTypbl, FOPMOHaIbHAsA CTUMYALUMA HepecTa, nosyde-
HWe OBYNMPOBaHHOW WKpbI, 06eCKenBaHMe W MHKy6aums MKpbl), nogpa-
WMBaHMe MOMoAn (BbILEPXKUBaHME NPESSIMYNHOK, NMEPEBO] Ha aKTMBHOEe
MUTaHKe, KOPM/IEHNE MCKYCCTBEHHBIMU KOpMamu) 1 TOBapHOe BblpalluBa-
Hve [190]. B 3Toli TeXHONOrMYECKON Lienoyke TPaguLMOHHO crabbiM 3Be-
HOM SIBNSIETCA 3Tan MOAYYEHUS SIMHUHOK M MOMOAU OCETPOBbIX Pblb, UTO
06BbACHAETCA HWU3KOM YCTONYMBOCTBIO OpraHusma B aTOT nepuog. Moatomy
MCCNeS0BaHUs, NOCBALLEHHbIE U3YUYEHWIO PaHHEro OHTOreHesa rmapo6uoH-
TOB B YCNOBWSAX aKBaKy/bTypbl, HanpaBneHHble Ha pa3paboTKy MeTOAMKU
CTUMY/IMPOBAHUA Pa3BUTUA, UMEIOT BOJbLLIOE HAYUYHO-MPaKTUYeCKoe 3Ha-
YeHme.

E>xerogHoe MonosiHeHMe MOJIOAbIO W CaMO CyLLeCTBOBaHME MONyNALui
OCETPOBbIX LIESIMKOM 3aBUCAT OT 3((heKTUBHOCTM paboThl MO MogpalluBa-
HWIO PbI6GONOCAA0YHOTO MaTeprana.

[ns nosblweHns 3hheKTUBHOCTM 3aBOACKOTO BOCMPOM3BOACTBA OCET-
POBbIX B PbIOOBOAHbLIX X035ACTBAX B CYLLIECTBYHOLLYH OMOTEXHUKY BHOCAT
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KOpPEHHble M3MeHeHMs. MNPoBOAATCA MEPONpUATUA MO COKPaLLEHWUIO KO-
YyecTBa M palMOHaNbHOMY WCMOMb30BaHUKO NPOU3BOAUTENEN, CHUXEHMIO
noTepb Ha BCeX aTanax GUOTEXHUYECKOro npoLecca, NMOBbILLEHNIO XKW3He-
CTOMKOCTV BbINMYCKAaeMOro nNocago4uHoro matepmana [21, 154].

Mo paHHbIM R. Kolman [309], BblpawyBaHme pbi6 Ha cambIX paHHUX
CTafuaX pasBUTUA B  KOHTPO/NMPYEMbIX YCMOBMAX  Cpedbl  MMeeT
HECOMHEeHHbIe NPenMMyLLEecTBa Mo CPaBHEHUIO C TPaaULMOHHBIMU MeToLaMu
BblpalLLMBaHMA, & UMEHHO: NO3BOMSET AOCTWUYL 60/ee BbICOKMX 3HAYEHWi
MoKasaresieil Temna pocTa, BbDKMBAEMOCTM W YMUTAHHOCTW.

WccnefoBaHns,  MOCBALEHHbIE  WU3YYEHUIO  3MOPMOHANIBHOIO 1
MOCTIMOPMOHANBHOTO  Pas3BUTUA  Pbld B MPUPOAHBIX YCMOBUAX W B
aKBaKy/IbType, WMEHT BaXXHOE Hay4HO-MpPakTU4yeckoe 3HayeHue [95].
B nuTepatype uMmeeTcAd  60/bLUOA  06bEM  AaHHbIX, MNOCBSALLEHHbIX
MOP(O(YHKLMOHAIbHBIM Y1 BUOXUMUYECKAM  OCOBEHHOCTAM  PaHHero
OHTOreHesa rugpo6uoHTos [3, 59], B TOM umncne n oceTpoBbIX pblb [51, 60].

Wccneposanma T. A. fetnad, A.C. T'uH3bypr, O. W. LmanbrayseH
[155] BHecnu OrpoOMHbLIA HayuHbIli BKIaf B M3y4eHWe MopdoreHesa Ha
Pa3fMyHbIX CTaAMAX WHAMBUAYANLHOrO PasBUTUA pbld U TeM CcambIM
pacLwmpuIn  BO3MOXHOCTU 3((EKTUBHOIO BOCMPOU3BOACTBA Pa3/IMYHbIX
BW/OB r'MApPO6VOHTOB.

M3yyeHne cneundunky paHHero OHToreHesa oCeTPOBbIX Pblib Kak nepuo-
Ja, re B3aMMOJEeNCTBME BHYTPEHHNX 3aKOHOMEPHOCTEN PasBuTUs C IMMU-
TUPYOLWMMU (hakTopamy Cpefbl UMEET peluatoLliee 3HaYeHWne L1151 dKn3He-
CTOMKOCTU PbI6, aKTyanbHO HE TO/IbKO B TEOPETUYECKOM, HO W B MpaKTuye-
CKOM nnaHe [227, 243].

Mo paHHbIM E. A. depoceeBoii 1 C. C. AcTathbeBoli [186], npo6nemoti
TOBApPHOI0 OCETPOBOLCTBA AB/SETCA NOMYYEHNE YKUIHECTOCOOHON MOonoan
[N19 TOBapHOr0 OCETPOBOACTBA W afanTaums ee K UCKYCCTBEHHbIM YC/10BU-
AM cofepxaHus. OfHaKo MHTEHCUMBHOE BblpalLiMBaHWe MONOAYN HEeU36eXHO
BeJeT K CYLLEeCTBEHHOMY W3MEHEHUIO YC/IOBUI COAEPXaHus, YBEeNUYeHUo
CTPECCOBbIX HAarpy3oK Ha OpraHv3m pblb 1, Kak CrefiCcTBue, YXYALLEHUO UX
(h13K0NOrNYECKOTr0o COCTOAHNA. OCOBEHHO HanPsXKeHHbIe YCNOBUSA CKNagbl-
BatoTcs B Y3B. M03TOMy B NepBOOYepeHyHo 3afaqvy VMccnegoBateneii BXo-
VT pa3paboTKa MeTOAMK U CNOCOBOB, MO3BO/AIOLMX MaKCUMa/bHO YBenu-
UNTb KAYeCTBO M 3NHEKTUBHOCTL TEXHOMOMMM NOMYUYEHNS W BbIPaLLMBAHUS
MOI0AN PbIO.

Takum 06pa3om, B YC/OBUAX rN106a/1bHOM0 NafieHnst YnoBoB, a MeCTaMu
1 MONHOTO MCTPebNeHNs OCeTPOBbLIX aKkBaKy/bTypa Npu3BaHa crocobCcTBo-
BaTb BOCCTAHOBNEHWIO NPUPOAHbLIX MONYNALMA STUX LIEHHBIX BULOB Pbl6 BO
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MHOIMX CTpaHax Mupa, B TOM umncne u B benapycu, a Takxe y40BneTBopuTb
€XKerofjHo pacTyLLMIA CNpoC, CHYXXas NPecc Ha NPUPOAHbIe PECYPChI.

Hav6onee OTBETCTBEHHbIM MOMEHTOM B TEXHO/OMMM OCETPOBOACTBA
ABMIAETCA MOMYYEHNE W BbIpPALLMBAHME XKM3HECTOMKOIO Pbl6OMOCaA04HOr0
maTepuana, NosToMy akTyasbHbl UCCNe0BaHNsA, HanpaBneHHbIe Ha MOBbI-
LeHue 3(heKTUBHOCTM paboT No NogpaLiMBaHnio MOMOAN.

Mo gaHHbIM B. J. Sanders et al. [252], coBpeMeHHas akBaky/nbTypa [10-
CTUrNa TaKoro YpOoBHS, KOrfa eil 0CTPO CTa/In He06X0AUMbI METOANKN MaK-
CMMaNIbHOT0 YBeMYeHusi 06beMOB MPOM3BOACTBA. [py 3TOM B YCIOBUSAX
MOCTUHAYCTPUANBHOTO Pa3BUTUSA CO3[aHWe KOHKYPEHTOCMOCOOHONM npo-
MbILLIEHHOCTW BO MHOTOM OnpesensieTcs 3(eKTUBHOCTbIO NMPUMEHEHUS B
MPOW3BOLCTBE WHHOBALMOHHbLIX KaK OTEYECTBEHHbIX, TaK U 3apybexKHbIX
pa3paboTok. OCOB6EHHO 3TO BaXKHO B aKBaKY/IbTYpPe Kak B CEKTOPEe CebCKO-
ro X03iicTBa, OCHOBHOE MPOW3BOACTBO KOTOPOFO 3HAYWTENbHO yCTynaeT
YPOBHIO HayUYHO-TEXHNYECKUX Pa3paboToK.

CrepyeT 06paTWTb BHUMAaHWE Ha MHHOBALMW, TaK KakK OHW CBA3aHbl C
BHEPEHWEM B NPOU3BOACTBEHHBIA NPOLECC HOBbIX TEXHUYECKMX CPEACTB
aKBaKy/nbTypbl (060pyfoBaHUS U NPUGOPOB), 06ECMEUNBAIOLLMX pPeLLeHne
MPOW3BOLCTBEHHOM WM COLMaIbHOW 3afay: ONTMMM3ALMW NPOU3BOLCTBEH-
HbIX NPOLECCOB W CHKEHWS YPOBHSA py4HOro Tpyaa [24].

OJHOM 13 TaKMX TEXHUYECKMX UHHOBALMI ABNSETCA HU3KOUHTEHCUBHOE
nasepHoe n3nyyeHve (HUJIM) n ontnyeckoe nsnyyeHue.

4.1. Hu3KOMHTEeHCHUBHOE ONTHYECKOe M3JTydYeHHe: OCHOBHBIE CBOHCTBA
U B3anMo/IelicTBHe ¢ OMOJIOrMYeCKHMH CHCTeMaMu

CTumynupytowme 3gekTbl CBETOBbIX WCTOYHMKOB ECTECTBEHHOMO
(ConHug, JlyHa) 1 NCKYCCTBEHHOMO MPOMCXOXAEHUS U3BECTHbI AaBHO. Elle
B 1903 r. HoGeneBcKoi npemuein 6bl1n 0TMeYeHbl paboTbl 4AaTCKOrO Bpaya
Hunbca ®uH3eHa, NOCBALLEHHbIE MEAULMHCKOMY MPUMEHEHWNIO KPACHOro
cBeTa M ynbTpaduoneTa AN Ne4eHns ocnbl 1 BONYaHKU. HacToAwmin nogb-
€M, MPVBEKLLNIA BOMbLUYIO TPYNNy WCCNeAoBaTeneid, HaCTynua nocne co-
3[aHus Na3epoB, OKa3aBLUMXCA YAOOHbIMU MCTOYHMKAMU MOHOXPOMATWYe-
CKOro usnyyenus [57, 331].

MepBble pe3ynbTaTbl, CBUAETENLCTBYIOLLME O OMOMOTMYECKOM CTUMY-
nvpytowem gencteun HAM, oTHOCATCA K KOHLY 60-X — Havany 70-X IT.
XX cT., KoTopble OblM NOMYYEHbI C UCMOMb30BAHWEM TeNNii-HEOHOBOIO
nasepa (A =632,8 Hv), B TO BpPeMsi OfHOr0 U3 HEMHOIMX MPOMbILL/IEHHO
BbINyCKaeMbIX Na3epos [72, 318].
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MepBoe oumuManbHOE paspeLleHne Ha NPUMEHEHNE na3epa B KNHUYe-
ckon npaktnke (He-Ne nasep) 6bino  nonyyeHo B 1974,
M. M. KOPOUKUHBIM 1 COTPYAHVKaMK, YAOCTOEHHbIMW BMOCNEACTBUM
(81984 r.) locynapctBeHHol npemuy CCCP 3a pa3paboTKy fasepHOro
MeToda NeYeHns WLIeMUYeckoin 6onesHu cepgua [149]. 3a npowwepiive
35 net HUAJIM nonyuuno LWMPOKOe pasBUTUE U 3aHANO0 0coboe MeCTo
(Hanpumep, B MeguLMHE) B psALY MPUMEHSBLUMXCA 4O 3TOTO B MPakTuKe
NneyebHbIX (n3nyecknx hakTopoB. BmecTe ¢ Tem 6ypHOe pa3BuUTMe nasep-
HOW TEXHWKW, 06ecneYnBatoLLLE NOTYyHEHNE N3NYYEHNS B LUMPOKOM Anana-
30HE [/IMH BOJIH, WHTEHCUBHOCTE M PEXMMOB BO3LEACTBUS, OTKPbIBaeT
HOBble FOPU30HTbI 415 uccnegosartenei [209].

NaszepHoe u3nyyeHWe — pPasHOBUAHOCTb HEWOHU3MPYIOLLEr0 3M1EKTPO-
MarHUTHOIO W3/y4YeHWs, XapaKTepU3yIoLLEerocs KorepeHTHOCTbIO, Monsapu-
30BaHHOCTbKO, MOHOXPOMATUYHOCTLIO. Jlasepbl reHepupyroT 3neKTpomar-
HUTHOE U3/TyYeHne B Pa3/IMYHbIX YYacTKaxX CNeKTpaibHOro AuanasoHa — oT
YNbTPagMONeTOBOro 40 MHMPaKPacHOro. MOLHOCTL N1a3epHbIX YCTaHOBOK
KonebneTcs oT f0Nei MUNMBATT [0 COTeH MerasaTT [200, 209].

NasepHasa annapatypa, flasepHble NPUGopbI, YCTAHOBKM, CUCTEMbI CTa/In
CErofHA HEOTHEM/IEMbIM 3/IEMEHTOM TEXHWUYECKOW MHPACTPYKTYpbl BCEX
MHAYCTPWanbHO pasBuTbIX cTpaH. Co3faHne nasepHoOl TEXHUKW CTano OT-
pacnbio MHLYCTPUM, BECbMa 3aMETHbLIM CEKTOPOM MMUPOBOTO PbIHKA HayKO-
EMKOWA MPOAYKLMN.

JazepHoe n3nyyeHne NPOYHO BOLL/IO B apCeHa COBPEMEHHON MeanL-
Hbl BCEX MPOMbILLIEHHO Pa3BUTbLIX CTPaH Mupa 6rarogaps TakuM NofoXu-
TeNbHbIM KayecTBam, Kak [209]: a) BbiCOKas TepaneBTU4eckas ddeKTys-
HOCTb W LUMPOKWIA CMEKTP MOKasaHWi K NPUMEHEHWUI0 METOAA, BKIOYast
NeYeHne XPOHUYECKUX WU [ereHepaTuBHO-AUCTPODMYECKMX 3ab0/1eBaHUN,
Korja TO/NbKO NIeKapCTBEHHasA Tepanus ABNSETCH HefoCTaTOYHO 3(hdeKTHB-
HOiA; 6) oTCyTCTBME (B NOAABNAIOLEM OOMbLUMHCTBE) NOBGOUHbIX 3(hheKTOB,
CBOWCTBEHHbIX MHOrMM hapmrpenapaTam; B) BO3MOXHOCTb NMPUMEHEHNS
HW3KOWHTEHCWMBHOIN Na3epHOl Tepanuu B KOMIJIEKCE C MeAMKAMEHTO3HOM
Tepanuein n gpyrumm (unsnoTepaneBTUHECKMMIN (haKTopamu; AOCTYMHOCTb
annaparypbl.

B HacTosiLee BpeMs Na3epHOe M3/TydeHre NPUMEHSOT B KapAuonormu,
MYNbMOHOMOTMKW, TacTPO3HTEPONIOTMN N APYrMX 06/acTAX MeAWUMHbI C
Lenbio 06/1yUYeHNs KPOBU M CYCTaBOB NPY PEBMATOMAHOM apTpUTe; NeyeHNns
MY>XCKOro 6ecnnoaus, rnasHbiX 60/e3Hei, BKAKYas rnaykomy, ANCHYHK-
LM MOYEBOTO My3bIPsi, ULLEMMUYECKOI 60NE3HN cepLa, KOXHbIX 60ne3Hei
N 60Ne3Hel KPOBW, OCMOXKHEHNIA NPW XUPYPrUYecKnx TpaBmax; npu nede-
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HUN TSHKENON W KpaiHe TSXKeNoin XPOHMYECKO OBCTPYKTMBHON 60/1€3HU
NETrKNX, B KOMM/IEKCHOW Tepanuy XPOHUYECKOr0o NapofoHTuTa u ap. [36,
67, 108, 118, 151, 194].

OCHOBHbIMU TEXHWYECKMMW XapaKTepPUCTMKaMU Nla3epHO TepaneBTy-
YECKOM annapaTtypbl SBAAOTCS MHTEHCUBHOCTb, CMEKTPa/IbHbIM AnanasoH,
ONUTENbHOCTb 3KCMO3WLMK, CPeAHSS MOLLHOCTb, PEXMMbI BO3AENCTBMS, a
TaKXKe TUMbl UICTOYHUKOB U3NTyUYEHUS.

B oTnnyve OT BbICOKOMHTEHCMBHOMO /1a3€pHOM0 M3MyYeHWs, KOTopoe
BbI3bIBAET WMCMapeHVe U Koarynauumio obayvaeMblX TKaHeil, HU3KOUMHTEH-
CMBHOE Nla3epHoe 13nyyeHne (MeHee 100 MBT/CM?), He BbI3blBast BbIPaXKEH-
HbIX M3MEHEHW MOP(ONOTNYECKOA CTPYKTYPbI TKAHEN U He U3MEHsHoLLee
BHYTPUMONEKYNIAPHbIE CBA3W, BAMAET Ha 3HEPreTUYECKMiA MoTeHUman Mo-
NeKyN 1 Ha KNMHETUKY BUOXMMUYECKMX npoueccos [83, 331, 384].

OC06EHHOCTbIO OMOMOTNYECKOTO AEACTBUA 3/1EKTPOMArHUTHOTO W3Ny-
YeHMA ONTUYECKOrO AuanasoHa ABNSETCHA APKO BbIPXKEHHAA 3aBUCUMOCTb
6ronornyeckoro agekTa OT [/IMHbI BOJHbI U3YyYeHUs. MeHsas JJIMHY
BOJIHbI, MOXHO U36MpaTe/ibHO 3anycKaTb Te UK UHble POTOBUONOrNYECKUE
npoueccol [147]. B HacTosiLee Bpems Hambosnee LUMPOKOE MPUMEHEHUE B
K/IMHNYEeCKOM NpaKTUKe HaLW fla3epHble TepaneBTUYecKue annapatsl C
ONMHOW BOMHbI A = 670, 780, 830, 880 HM (HenpepbIBHbIN PEXUM), a TaKXKe
c A =890 1 904 HM (MMNYNbCHbIA pexxknm) [209].

Mo gaHHbIM V. Y. Plavskii et al. [209], ogHOW 13 NPMYMH TaKoro npuo-
puTeTa yKasaHHbIX AAVH BOJH ABASETCA MX COOTBETCTBME TaK Ha3blBaemo-
My «OKHY MpO3payHOCTM» BMONOTMYECKUX TKaHei, yeM o0becrnevmBaeTcs
HanbosbLUas rnyornHa NPOHMKHOBEHNS M3yYeHWs B TKaHb [251].

hhekTmBHoCcTe HWJIA  3aBUCKMT OT  A/IMTENBHOCTM  3KCMO3ULMMN.
Hanpumep, no gaHHbIM B. K. Kasumupko un H. H. KnoaueHko [75], obny-
YeHWe NPOSOKMUTENBHOCTLIO 10 MUH CNOCOBCTBYET YNYYLLEHUIO MeTabo-
NN3Ma 1 PocTy DYHKLMOHANIbHOM aKTUBHOCTY HEATPO(MAOB «in Vivox» U «in
vitro», a 6oniee 4UTENIbHAA IKCMO3MLMA CHUKAET (DYHKLMOHAbHbIE BO3-
MOXXHOCTU KJIETOK.

Mo pgaHHbIM W. M. BaitbekoBa 1 M. . Bainbekosoit [7], 60-MUHYTHOe
BHYTPMBEHHOE f1a3epHOe 06/1yYeHne KPOBU BbI3bIBAET HeobpaTUMble U3Me-
HEHWS: OTCMOEHNE 3HAOTEIMOLMTOB OT 6a3anbHOW MeMbpaHbl 1 X AecKBa-
MaLuHo.

CrefyeT OTMETUTb, YTO MEPBbIE /la3epbl, JONYLEHHbIE MUHNCTEPCTBOM
30paBO0OXPaHEHNs K UCMO/b30BaHUIO B KIMHUYECKON MpaKTuke, paboTanu B
HEMPEPLIBHOM PEXMME W XapaKTepU30BaINCh CPEHEA MOLLHOCTbIO 2—
15 MBT. OfiHako no Mepe pasBUTMA Na3epHbIX MeANLIMHCKUX TEXHOMOT WA, a
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TaKXKe MOosIBNEHUS Ha Na3epHOM PbIHKE LOCTYMHbLIX U HAAEXHbIX Monynpo-
BOZHWKOBBIX 1a3ep0OB KPacHOW 1 6MKHeN MHGpakpacHoi obnacTeli crnek-
Tpa BCe 6O/bLUMIA MHTEPEC CO CTOPOHbI CMELMAINCTOB Ha4aa NPOSIBAATLCS
K fla3epHbIM UCTOYHMKaM MoLLHOCTLIO 20-50 MBT, a 3aTtem 1 100-500 mMBT.
3acny)KnBaeT ObITb OTMEYEHHbIM TOT (haKT, YTO elle 5-6 neT ToMy Haszaf
TepaneBTUYecKas arnapatypa C MOLLHOCTbIO W3/yYeHWs Ha BbIXO4e
500 MBT mpakTW4yecku He MpOWM3BOAMNACH W MarHUTOMa3epHbIi annapart
«CeHc» (coBMecTHas paspaboTka NHcTUTyTa hmsmku um. b. . CtenaHosa
HaumoHanbHoi akagemun Hayk benapycu n MK «/1t03ap») 6bin 0gHUM U3
nepBbIX B AaHHOM KJlacce TepaneBTMYeckmnx annapartos [209].

CoBpemMeHHble nasepHble TepaneBTUYeCKMe annaparbl Kak 3anagHoro,
Tak M OTEYECTBEHHOr0 MPOU3BOACTBA 06ECMeYMBAlOT BO3MOXHOCTb BO3-
[eicTBUA NasepHbIM U3NYYeHWEM B HEMPepbIBHOM, MOAYNMPOBAHHOM U
NMMY/IbCHOM pexknmax [164].

Kak 6b110 CKa3aHo BbiLLE, NepBble pe3ynbTaTbl, CBUAETENLCTBYIOWNME O
6uonornyeckom cTumynupytowem geincteum HUAW 6binM nonyyeHbl ¢
NCNO/b30BaHMEM TeNMin-HeoHOBOro nasepa (A =632,8 HM). B HacTosee
BPeMs fla3epbl 4aHHOr0 TUMa B HOBbIX pa3paboTkax HWJTA npakTuyecku He
MCMONb3YIOTCA, TaK Kak MO COBOKYMHOCTU CBOMX MeAUKO-TEXHUYECKUX
XapaKTepUCTUK 3HAUUTENIbHO YCTYNAoT flasepHbIM guogam (LD).

K poctouHcTBa LD cnegyet oTHecTv [209]: a) BO3MOXHOCTb Bbl6opa
[JIVH BOJIH B LUMPOKOM fAnanasoHe; 6) KOMMaKTHOCTb; B) OTCYTCTBME BbICO-
KOr0 HanpskKeHusi B UICTOYHMKAX MUTAHUS; ) NIErKO peanv3yemMas BO3MOX-
HOCTb CO34aHus annapaTtypbl, He Tpebytollas 3a3eMfeHus; 4) manas no-
TpebnsieMass MOLLHOCTb (Y4TO AenaeT BO3MOXHbIM paboTy OT BCTPOEHHOro
aBTOHOMHOIO WCTOYHMKA MUTaHMA — MasorabapuTHbIX aKKyMynsTOPOB);
€) Nerko peannsyemas BO3MOXXHOCTb M3MEHEHUs BO3AENCTBYHOLMX Mnapa-
METPOB; X) HaJEeXHOCTb U JOMTOBEYHOCTb; 3) CPABHUTE/IbHO HU3Kas LieHa 1
KoMMepyecKas LOCTYMHOCTb.

JNnTtepatypa nNo BONpocaM BAWUSHWA Na3epHOr0 WU3NyYeHUs Ha pasnny-
Hble 61006BLEKTHI HACUMTLIBAET K HacTosALieMy BpeMenu Gonee 10° my6nu-
Kauuid. Hanbonee ocTpoii TEMOI AUCKYCCUI HEM3MEHHO OCTaKOTCS NepBumyY-
Hble MexaHW3Mbl HabNt04aeMbIX (PeHOMeHOB [174].

PaccMOTpuM Hambonee BepoATHble U3 0BCYKAABLUMXCA B NUTepaType
nepBuYHbIX (Pr3nKo-xnummuyecknx) aektoB geinctena HWJIN Ha 6uo-
00BLEKTbI.

1. CornacHo (hoToaKLEeNTOpHON r1noTese, NpeanonaraeTcs, YTo nasep-
HOE M3Ny4YeHWe aKTMBU3MPYET HEKOTOpPble (lepMEHTbI-aKLEeNTOopPbI, CrEeKTp
MOTNIOLLEHNA KOTOPbIX COBMNajaeT C ero 3HepreTMYeCKUM CnekTpom. Cuu-
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TaloT, YTO TaKMMK aKLenTopamu SBAStOTCA Katanasa [61], cynepokcuaaunc-
myTasa [279], HAQ®H-gucmyTasa, npotonopdupuH [41], a Takke dep-
MEHT [bIXaTeNbHON Lenu — LMTOXPOM-C-OKcMaa3a [78]. Tak, Hampumep,
6blna BbICKa3aHa rmnoTesa, Y4To 06/Ty4eHe NPMBOAMT K YCKOPEHWIO Mepe-
HOCa 3/IEKTPOHOB B AbIXaTe/lbHble Leny 61arofaps N3MEHEHUIO B pefoKce-
CBOWCTBaxX ee KOMMOHEHTOB Mpu (POTOBO3OYXAEHUN MX 3NEKTPOHHBIX CO-
CTOAHWIA. B CBA3N C M3MEHSIOWMMUCA B PeLOKC-COCTOSHMAX Xpomodopa
Cug, SBAIOWErocA 4YacTbl) KaTaIMTUYECKOTO LEHTPa LUTOXPOM-C-
OKCTMAA3bl, MPeAnonaraeTcs, YTo BCMeACcTBUE O06MyYeHUS YMEHbLUIAEeTCs
KOMMYECTBO CBA3aHHOIO B KaTaiuTuyeckom LeHTpe NO [78]. B ¢wmsnono-
rnyecknx ycnosusx NO cnyxut MogynsTopoM (MIHFMOUTOPOM) aKTUBHOCTM
LIMTOXPOM-C-OKCM/a3bl M CBA3bIBAETCA MMEHHO € XpomodopoM Cug [232].
B ycnosusix natanorumn ysenuumsaetcs BbigeneHne NO [302] u, cooTBeT-
CTBEHHO, BEPOATHOCTb MHIMOMPOBaHWS LIUTOXPOM-C-OKCUAA3bI NOBbILIAET-
ca. B Takmx ycnoBusix yBe/MUYEHME [AbIXaTe/IbHON aKTMBHOCTU KJIETKM
BCNeACTBUE 06/YYEHNA MOXKET UIPaTb BAXKHYHO PO/Ib C TOUKM 3PEHNS OXKU-
[aeMbIX MONOXUTENbHLIX pe3yrbTatos HAN [78].

C y4eToM TOro YTO (POTOAKLENTOPbI — AKTUBHbIE YYACTHUKM Pa3NYHbIX
MPOLEeCCOB B OpraHu3me, WX B3aVMOLENCTBME C Na3epHbIM U3TYUEHUEM,
COMPOBOXAAIOLLEECA Pa3NUYHbIMU CTPYKTYPHO-PYHKLMOHAIbHBIMU U3Me-
HEHUSIMW, MOXET NPUBOLUTL K MHOr006pasHbIM a(hdekTaM Ha YpOBHe Lie-
NOCTHOrO OpraHu3Ma — CTUMYNALUKM BMO3HEepPreTMHecKMX npoLeccos, no-
BbILUEHMIO MOLLHOCTY c1cTeM aganTtauum [184].

2. C. [1. 3axapoB € COaBTOpamMu 6O/bLUYHO PO/ib B MeXaHW3Max AeicTBuUs
HWW oTBOAUT reHepaumn akTuBHbIX opM Kucnopoga (ADPK), KoTopble
WHAYUMPYIOT OKUCAINTENbHbIE Npouecchl [69, 172].

[JeiictBne A®K 3aBUCUT OT MX KOHLEHTpauum. MonoxuTensHbIn ad-
thekT Habnwogaetcs nNpu 06pasoBaHMU HEGOMbLUMX KonnyecTB ADPK, uTo
MMeeT MeCTO NPy MasbiX [O3MPOBKAaX /1a3epHOro 06/1y4eHns ¢ onpeseneH-
HOI A IMHOM BOMHbLI. OCHOBHbIE 3(hPeKThI, Bbi3biBaeMble reHepauyvein ADK:
CTUMYNALMA nponudepauum n apyrux YHKUMIA KNeToK, YBenYeHue
BHYTPUKIETOUYHOrO  ypoBHA  Ca™,  aKkTvBauusi  OKMUC/MTENbHO-
BOCCTaHOBUTE/IbHbIX peakuuii, cuHTesa AT®, AHK n ap. [184].

3. OYeHb MHOrMe CTOPOHbI CTUMY/IMPYIOLLErO AENCTBUA Na3epHOro n3-
Ny4eHWsi MOTYT ObITb 06BACHEHBI C MO3WLMWN BbI3bIBAEMbIX UM KOH(OpMa-
LIMOHHBIX M3MEHEHWI 6rononumepoB (6enku, nunuisl, MeMopaHbl U dep-
MeHTbl) [173, 341, 385]. 3T0 06YCNOBMEHO TeM, YTO KOH(opMauums (npo-
CTPaHCTBEHHAas CTPYKTYpa) U KOH(OPMaLMOHHbIE NepecTpoliki 6rononu-
MEpOB NeXaT B OCHOBE Perynauum 06MeHHbIX MPOLECCOB U MOJEKYAPHBIX
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MEXaHW3MOB peLenumn, TPAHCMOPTa, 3PEHMS, MbILLIEYHOrO COKpaLLeHWs
[184].

doTohnsnyecknii MexaHM3M U3MEHEHWIA MPOCTPAHCTBEHHON CTPYKTY-
Pbl KOMMOHEHTOB K/ETKM C XXUAKOKPUCTA/ITMYECKMM XapaKTepoM YNopsao-
YEHWS, OTBETCTBEHHBIX 3a PErynsauMi0 MeTabosMyecKnx npoLeccoB (Mak-
pomonekyn hepMeHTOB, MeMOPaH), MOXET 3aKto4aTbCs B NepeopueHTaLmm
OTAENMbHBIX BbICOKOYMOPAA0YEHHBIX aHU30TPOMHLIX YYacTKOB (JOMEHOB)
yKa3aHHbIX KOMMOHEHTOB B pe3y/fibTaTe B3aUMOAENCTBUA 3M1EKTPUYECKOrO
Mot CBETOBOW BOJIHbI C MHAYLMPOBaHHbIM (3TOI BOMIHOW) MHTErpasibHbIM
3NEKTPNYECKMM OMMNONEM [OMEHa. YKasaHHbIA MexaHu3M npeacTaBiseT
co60in onTuyeckunin aththekT Keppa u Jo/mkeH HabnwoaatbCs Ans MOnekyn,
XapaKTepu3YHOLLMXCA aHW30TPONMen nonsapusyemocTtu [344].

V3meHeHVe KOHopMaLmm 6MOMONEKY/T MOXET CKasblBaTbCA Ha aKTUB-
HOCTV (DepMEHTOB OMOXMMWYECKUX peaKkuuii, TpaHCMopTe NUTATeNbHbIN
BeLLeCTB, 06pa3oBaHUK CBOGOAHbLIX (DOPM BELLECTB, UTO MOXET 0OBACHUTbL
MHOrue CTOPOHbI CTUMYAVpYtoLwero geiicteus HAJIA [184].

V3MeHeHVe KOH(OpMaLyM BOSMOXHO NOJ AeCTBMEM BHELLUHEr0 3/1eK-
TPOMarHUTHOro m3nydeHus (3MW). B cnyyae, korga OMW nonagaeT B
MONOCY CUJIbHOTO MOTJIOLLEHNSI MOMIEKYN YE/I0BEYECKOr0 OpraHvsma 1 no-
NOLEHNE 3TO 3HAYUTENIbHOE, OHO MOXET BbI3BaTb «AEHATYPUPOBAHHbIN
nepexog», MO3TOMY ramma-usfiydyeHue, peHTreH, Yd-tepanun, CBY-
husnoTepanus 1 NedYeHne CUHMM CBETOM BECbMa KPUTUYHO K [03€ U MOXET
BbI3BaTb HEXeNaTe/lbHY0 AECTPYKUMIO TKaHei, Hanpumep oxor. Hampo-
TVB, HU3KOMHTEHCMBHOE W3/lyYeHMe, Nonajatoliee B nosocy cnaboro no-
[NIOWEHNS MOSIEKYS, HE MOXET MPUBECTU K AECTPYKLUMK, Neperpesy, pas-
pyLIeHN0 61MO06bLEKTA, HO B TO XXE BPEMS BbI3blBaeT (DYHKLMOHASbHbIE
nepexofbl, KOTOpble 04eHb CUIbHO BAMSAIOT Ha AEATENbHOCTb YXXMBOWM KNeT-
Ku. B TakoM Auanas3oHe paboTatoT HM3KOMHTEHCKBHbIE UCTOMHMKU MU,
1cnosb3yemble B nasepHoi Tepanmm [192].

4. Mo paHHbIM A. H. PybuHoBa n A. A. AdaHacbeBa [159], 13 Hepeso-
HaHCHbIX MEXaHU3MOB MOFJIOLEHNS W AEACTBNA Na3epHOro U3NMyveHms
HanbOo/bLIEr0 BHUMAaHWS 3aCly)XMBaeT MeXaHW3M, OOYC/I0BNEHHbIV [eid-
CTBMEM TPagMeHTHbIX CU/T HA BUONOTMYECKUE OpraHesibl, KNeTKU 1 Apyrue
06pa3oBaHUA MUKPOHHbIX PasMepoB BCEACTBYE (POPMMPOBaHNS Na3epHbIM
M3NyYeHNEM CMEK-CTPYKTYPbI 3@ CHET MHTEPgIEPEHL MM NajatoLLEro yya C
OTPaXEHHbIMW U paccestHHbIMU (Ha HEOLHOPOAHOCTAX TKaHW) flydyamu.

B pe3ynbTaTe HEpe30HaHCHOro AMNO/LHOIO B3aVMOLAENCTBUS NEKTPU-
YECKOW KOMMOHEHTbI CBeTa CO CBETOMHAYLMPOBaHHbLIM AWNOMbHBIM MO-
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MEHTOM 6MONOrMYECKUX MUKPOYACTUL, BO3HWKAKOT TPaSUEHTHbIE CWNb,
CMOCOOHbIe OKa3blBaTb BLMOMOrMYECKOE AECTBYE.

Pe3ynbTaTbl MHOTOUMCEHHBIX UCCEA0BaHNI MOKa3bIBalOT, YTO HU Of-
Ha M3 CYLLECTBYIOLIMX TUNOTE3 HE PacKPbIBAET MOSIHOCTLIO MeXaHu3ma
BO3HWKHOBEHMWS1 6MOMOMMYECKOI peakLMm Ha fla3epHoe U3NyYeHre, a Nnllb
[LEeMOHCTPUPYET pa3/inyHble CTOPOHbI 00LLEro 0TBETa OPraHm13Ma Ha pasHbIX
YPOBHAX €ro peansaynu.

MHorve npeamnonoXeHnst 0 NepBUYHbLIX MexaHu3Max aeinctems HAJIA
eLle HeoCTaTOMHO MOATBEPXKAEHbI, AaXe B YCNOBUAX in Vitro, 4TO yKasbl-
BAaeT Ha HEOOGXOAMMOCTb U MEPCNEKTUBHOCTbL Aa/lbHEMLLNX UCCNEA0BaHWIA B
3TOM HarnpasneHuu.

Taknm 06pa3oM, nasepHble TEXHONOMUK CTasln CEFOAHA HEOTHLEM/IEMbIM
3/1leMEHTOM TEXHWYECKON WHGPacTpyKTypbl, a HJIA Bowno B apceHan
COBPEMEHHOI MeAMLMHbI BCEX MPOMBILIEHHO Pa3BUTLIX CTpaH MMpa Kak
NeyebHOe M TepaneBTUYECKOe CPefCcTBO. IMepcneKTUBHLIMU ABAAIOTCS UC-
CnefjoBaHuWs, NOCBALLEHHbIE NpuMeHeHNo HJTA B cenbckoM Xxo03siicTBe, B
TOM YUC/e B XXMBOTHOBO/CTBe.

4.2. IIlpuMeHeHNe HU3KOMHTEHCHBHOTO JIA3€PHOT0 W3Ty4eHHs
B ’KMBOTHOBO/CTBE

MepBble nuccnegoBaHNUa No ncnosb3osaHWio HAJIA B XMBOTHOBOACTBE
6bin BbINONHEHbI 6onee 30 neT Hasag H. B. Muxaiinosoii n gp. [114], B
X0f€e KOTOpbIX Obl1 CAeNaH BbIBOA, Y4TO 06/y4eHne KYPUHbIX KL, CBETOM
rennii-HeOHOBOMO flasepa C A/IMHOM BOJHbI A = 632,8 HM MONOXMTENLHO
B/IMSIET Ha NoKasaTenu BbIBOAA U XU3HECNOCOOHOCTb LbIMNIAT.

[JanbHeliwme uccnegosaHue b. ®. beccapabosa 1 E. B. MeTposa [22]
YCTaHOBW/IN YCKOPEHHOE pa3BuUTWE 3MOPUOreHesa, MOBbILIEHWE YPOBHSA
remMoriobmMHa KpoBW 1 nokasaTeseil eCTECTBEHHON PE3NCTEHTHOCTM MOJOA-
HAKa LbINAT, KOTOPbIE NOABEPrasiMch BO3AECTBUIO SIa3ePHOro 06/1y4veHnst
Ha PaHHWX CTaguAaX 3MOPUOHa/IbHOTO Pa3BUTHSA.

Wceneposanua B. M. MiHo3emosa 1 ap. [70, 127] B 06nacT 1CNosb30-
BaHus HAJTA B BeTepyMHapuy YCTaHOBUW BbICOKYHO 3(PEKTUBHOCTL METO-
[a Nna3epHoOii Tepanuu Npu apTpMTax y oLlaaein n KPYnHOro poratoro cKo-
Ta, NPV NIEYEHUN XPOHUYECKOTO M CYBKIMHMYECKOro macTuToB y KPC no
CPaBHEHWIO C MeJNKAMEHTO3HbIM.

E.1O. CwmeptvHa u pgp. [163] ycTaHOBM/M, 4YTO MHGpPaKpacHoe
(A =940 HM) 1 KpacHoe (A = 660 HM) ONTUYECKOE U3NYYEHME NPU YacToTaxX
moaynsaumm 0, 5, 50, 100, 250, 500, 1000, 3000, 5000, 25000 Iy, oKasbiBaeT
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aHTUMUKPOOHOE [ENCTBME B BUAE CHUDKEHMSI CKOPOCTW POCTa KYNbTypbl
30/10TUCTOr0 CTa(hU/IOKOKKA, MOBbILLAET eCTeCTBEHHYK Pe3NCTEHTHOCTb
opraHu3mMa 60/1bHbIX KOpPOB, 06eCrneynBaeT BbI3OPOB/EHNE KOPOB 6e3 Me-
[MKaMeHTO3HOro BMeLLAaTe/IbCTBa MpY acenTUYeCKOM U CYOKTIMHUYECKOM
MacTumTax.

B pa6ote T.H. BonTywkuHoit n [. B. LLecTakosa [26] no n3yyeHwto
npumereHns HUJTA uHppakpacHoii 06nacTu crekTpa C AAMHOA BOJHbI
A =0,89-0,99 MKM 6bl/I0 YCTAHOBNEHO YBENMYEHWE XKMBOW MaccChbl TefsT,
NOABEPTHYTbIX BO3AENCTBUIO Na3epHOr0 U3Ny4YeHUs, N0 CPaBHEHNIO C KOH-
TPONbHOW FPYNMNOi. YKasaHHbIA 3PMEKT aBTOp OOBACHAET YBEINYEHUNEM
KOMMYecTBa MHQY30puin B py6LIOBOI XKMAKOCTUN XXUBOTHBIX, NOABEPTHYTbIX
N3MTyYeHUIO.

Mo paHHbIM A. A. My3bika ¢ coaBTopamu [152], Bo3aeiicTBue HUN
MH(paKpacHoi 0611acTh cnekTpa B COMETAHUM C MarHUTHLIM NOIEM B paH-
HEM MOCTHAT&/IbHOM OHTOreHe3e Ha OMWOMOrMYECKME AKTUBHbLIE TOYKM
(BAT) TensaT cnocobCcTBYET MOBbILLIEHWIO YPOBHS €CTECTBEHHOWM Pe3nCTEHT-
HOCTM 1 CKOPOCTK pocCTa.

Mo gaHHbIM A. ®. Tpohumosa ¢ coasTopamu [73], ctumynauma BAT
BbIMEHM Npu pasgoe nepsoTenok HAM UK obnactu cnekTpa ¢ A/IMHOM
BOJIHbI A = 0,89 + 0,02 MKM B COYETAHWUM C MAarHUTHbLIM MOJIEM MPUBOAMAA K
YBEIMYEHNIO MOJSIOYHOW MPOAYKTUBHOCTU MEPBOTENOK, OMbITHLIE FPYMMbI
OKasa/nchb Ny4lle MOArOTOBMEHbI K UHTEHCHMBHOWM CEKPeLun MOMOKa, YTOo
MOBbILLIAIO 3PPEKTUBHOCTL TEXHONOrMAMU pa3fos nepsoTenok. Kpome
TOr0, yKasaHHbI PU3NYECKNIA (haKTOP OKasblBasl BANSHWE Ha 4/IUTE/IbHOCTb
NaTeHTHOro nepuofa pedyiekca MONOKOOTAAUN. [TOX0XMe pe3ynbTaTbl pe-
ructpupoBaau npu BosgeictBum HWJIM  kpacHoli 06nactu  cnekTpa
(A =0,67 £ 0,02 MKM) B CO4ETAHWUM C MarHUTHBLIM NOJIEM.

Mo faHHbIM [. B. Manawko [100], 06ny4yeHre BbIMEHU KOPOB KOMOK-
HMPOBaHHbIM MHorouseTHelM HWJTA B KpacHoM (A = 0,67 £ 0,02 MKM) 1
cuHem (A =0,47 £ 0,03 MKM) CnekTpasbHOM [Auana3oHax B COYeTaHWM C
MOCTOSAHHLIM MArHUTHBLIM TOJIEM KOHTAKTHO-KOMMPECCUOHHBIM METOAOM
CKaHMPOBaHWA MpW CyOKIMHMYECKOM MacTuTe Bbi3biBaeT Ha 2—3-ii AeHb
WHTEHCUBHOE CHWKEHME COMATMYECKUX KNETOK B MOJIOKe C BOCCTaHOB/Ie-
HMeM (YHKLMM MOMIOYHO Xenesbl Ha 4,5-5,5-11 fieHb CKaHUPOBaHWS.

Mo gaHHbIM A. @. TpodmumoBa ¢ coaBTopamu [73], Bo3geictane HAMN
KpacHoi obnactu crektpa (A = 0,67 £ 0,02 MKM) Ha A/IMHHEALINE MbILLbI
MOACHULbI U TPYAN 3HAUYMTENLHO MOBbLILIAMIO XMBYIO MAaccy U CpefHecyTo-
YHbIA NpupocT nopocAT. Kpome TOro, aBTopbl OTMEYaloT YBeNUYeHve B
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OMbITHO Fpynne CoAepXKaHWst reMmornobmHa, 3puTPOLMTOB 1 06LLEero 6enka
B KPOBW MO CPABHEHWIO C KOHTPO/IbHBIMM 3HAUYEHMSIMW.

B. B. Manawko c¢ coasTopamy [117] ykasbiBalOT Ha CMOCOGHOCTb
HWJTN kpacHoi o6nacTu cnektpa (A = 0,67 £ 0,02 MKM) npy 06/1y4eHUN
JOJIMHHELWeA MbIWLbl CMWMHLI CTUMYNMPOBaTb MOP(OreHETNYECKME U Me-
TaboNMYeCcKMe NPOLECCHl B COMATUYECKOW MYCKynaType, Mpy 3ToM Habnto-
fanocb yBenMuyeHWe o6beMa CapKomn/iasmMbl U MacCbl COKpaTUTENbHbIX
CTPYKTYpP — MUOMBPUN.

Takum 06pa3om, npumeHeHne HJTA B XXMBOTHOBOACTBE M BETEPMHA-
pvn CMOCOGHO CYLLECTBEHHO MOBLICUTL APMEKTUBHOCTL TEXHONMOTMW NTU-
LIeBOACTBA, CBMHOBOLCTBA W KPYMHOI0 XXMBOTHOBOACTBA 3a CYET y/yuLle-
HWS XO3ANCTBEHHO MOJE3HbIX MPWU3HAKOB XXMBOTHbIX. [pK 3TOM nepcrek-
TUBHbLIMW ABNAKOTCHA UCCEL0BAHUA, MOCBALWEHHbIE npumeHeHnio HUJTA B
0Tpac/Iv XXMBOTHOBOACTBA, & UMEHHO B PbIOOBOACTBE.

B HacToslLLee BpemMs Bce GO/bLUMIA MHTEPEC McCefoBaTeeil NposBs-
€TCA K BO3MOXHOCTW KOPPeKUuMU WU CTUMYIMPOBaHUA pocTa M pasBUTUs
rMapo6VOHTOB MPY NOMOLLUM Pa3INYHBIX (PU3NYECKMX (haKTOPOB, 0CO6EHHO
B YC/IOBUAX aKBaKy/bTypbl.

Tak, uenbiM psaoM mccregosaTeneid 0TMedeHa BO3MOXKHOCTb Mpuy No-
MOLLY CBETa M PasNNUHbIX PEXUMOB M CNOCOOOB OCBELLUEHWS OKa3blBaTb
CTUMYNMpYtOLLEe [eiCTBME Ha Pbl6OBOAHO-6MONOIMYECKME MOKa3aTenm
pa3nnyHbIX BMAoB pbid [395]. B uccnegosanmsax A. b. PyuuHa [357, 358,
359], B KOTOpPbIX M3y4anoch BAUSAHWE POTOMNEPUOa Ha pPocT, Pusnonormye-
CKWe W remaTosiormyeckme nokasarenm cnbmpckoro ocetpa (A. baeri), yka-
3bIBAETCA, YTO MaKCMMa/bHas CKOPOCTb pocTa MOJSIoAM Habntoganack npu
12-, 16- 1 24-4acoBOM CBETOBOM fHe. ITO MPOUCXOAMNI0 Ha (hOHe ycune-
HWUA UHTEHCUMBHOCTU [bIXaHWs, MOBbILEHUS CYMMApHOro notpebneHus u
KOHBEPTMPOBaHUSA MUK, KpyrnocyTouHoe 3aTeMHEHVE BbI3bIBAIO AOCTO-
BEPHOE CHWKEHMe YyKas3aHHbIX roKasaTesiel. B onTUMasibHbIX peXxnmax
(boTonepmoga remartosiornyeckme nokasatenn Haxo4wWUMCb B HOPMe.
Mpy oTCYTCTBUM CBETA HAOMOAANNCE YETKO BbIPaXKEeHHbIE HENTPOPUANA 1
neiikoneHuns. B onTuMabHbIX 41 pocTa pbl6 M 3eMHOBOAHBIX PEXMMaXx
CBETOBOr0 (haKTOpa YBE/MYMBAKOTCA KO/IMYECTBO /IMMGOLUTOB U 3pUTPO-
LIMTOB, KOHLEHTpaUmMs remMoriiobrHa, U3MeHsieTcd GMOXMMUYECKUIA COCTaB
CbIBOPOTOYHbIX BE/IKOB M YNyuLUATCA MOP(OPU3M0N0TNIECKIE NHAEKCHI.

HO. A. NBaHoBckwii [63, 64] B nccnegoBaHuax adekTa pagnaLMoHHOM
CTUMYNALMN NPU AEACTBUM BOMbLLNX N MaNbIX [03 MOHU3MPYIOLLEro 06/y-
UeHUsl YCTaHOBMW/T CTUMYNUPYIOLLEe AeCTBME y-06/1yHeHNs npu 60MbLINX
[03ax paguaumm Ha pasinyHble Gruonoruyeckue npoueccobl Ha Artemia sa-
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lina, a TaKke BAMAHWE CBEPXMAsbIX 403 y-pafuauun Ha ABUraTeNlbHyH aK-
TUBHOCTb PECHUYEK MEepLATeNlbHOro 3MUTEINA Y YKUBOTHLIX U pacTeHui
pas3nMyHbIX TaKCOHOMMYecKuUx rpynn. Bmecte ¢ Tem HO. A. VIBaHOBCKWIA
0TMeYaeT, YTo Mpu 60MbLIMX [03aX paguauMoHHas CTUMYNALMS COMpo-
BOX/AETCA MpoLeccamy y4eBOro MOPaXKEHWS Y XXMBOTHbIX W PacTeHWiA
pasfIMuHbIX TAKCOHOMUYECKUX TPYN.

pynna aBTopoB BO rnase ¢ M. M. Pagbko [152], Bo3geiicTBys anek-
TPOMarHWTHbIM U3M1yYeHVeM CBEPXBLICOKOM YacTOTbl, MEPEMEHHOrO OAHO-
POLHOTO MarHMTHOrO MOAS W OMAarHWYeHHON BOAbI Ha OMNOLOTBOPEHHYHO
WKPY U 3MOp1OHbI 6671070 amypa, Habnaana CTUMYMPYHOLLEe BANSHUE Ha
3M6PUOHANTBHOE PasBUTHE W BbDKMBAEMOCTb SIMUMHOK PacTUTENIbHOAAHBIX
pblI6.

B unccnefoBaHMsaX BAWSIHWS CRabbiX MMMAYAbCHBIX MarHWTHLIX MONel
(CMI) Ha passuTKe pbid A. . CentokoB 1 ap. [85, 161] oTmeuvatoT, UTo
Moj BO3[EVICTBMEM YKa3aHHOTO (hr3MYecKoro (akTopa y SIMYMHOK CTeps-
an (A. ruthenus) Habno4aUCh CyLECTBEHHbIE PACXOXAEeHUS B CHOPMUPO-
BaHHOCTU FOHaf W MpU3HaKU Hauana LUTONOrMYeckoin anddepeHLMpoBKN
nona. Pe3ynbTaTbl, NOAy4YeHHble C NpuMeHeHneM CUMIT Ha cubUpCKoM
oceTpe (A. baeri), cBUAETENLCTBYIOT O MOBbILIEHHOM, B CPaBHEHUU C KOH-
Tponem, ypoBHe cbanaHcHpoBaHHOCTY MOP(OMETPUYECKUX MApaMeTpoB U
6051€e UHTEHCMBHOM Pa3BUTUN PENPOAYKTUBHONW CUCTEMBI, OTHETANBO NPO-
ABNAIOWMNXCA B NATUMECAYHOM Bo3pacTe. Kpome TOro, IMYMHKM TyryHa
(Coregonus tugun), 06paboTaHHble Ha 3Tane BblnynneHus CUMI, nprob-
peTann TOKCUKOPE3NCTEHTHbIE XapaKTepPUCTMKK, KOTOPbIE CMNOCO6CTBOBa/IN
NX MPOLO/MHKNTENILHOMY CYLLLECTBOBAHUIO B YC/I0BMSIX HE(hTAHOIO 3arpsisHe-
HUA 6e3 NaToMOpP(ONOrNYECKUX W3MEHEHWI OPraHoB, OTBEYAOLLMX 3a
BaXKHeNLWMe hyHKLMN opraHn3ma.

. 1O. LkypaTos v gp. [39] npoBoAuan UccneaoBaHUA BAUSHUSA HU3-
KOMHTEHCUBHOIO nasepHoro (A =633 HM) W CBEPXBbICOKOYACTOTHOMO
3NEKTPOMarHUTHOro (450 MIL) M3NYYEHWI N X COYETaHWS Ha SMOPUOHBI
1 NNYNHKK MOpPCKoro exa (Strongylocentrotus intermedius). YcTtaHoBneHo,
4TO 06/yYeHMEe CBEPXBbLICOKOYACTOTHBLIM W3/TyYEHUEM OKa3blBAeT MOBpe-
X[aroLee BO3eNCTBME Ha SMOPMOHbLI M IMYUHKM MOPCKOTO exa. Bosaeii-
ctere HWJIA nocne CBEpXBbICOKOYACTOTHOMO M3/y4eHWsi CMAryano no-
BpeXJalolee AeNCTBME, YTO CKasblBA/IOCh HA YBEIMYEHUU BbIKMBAHWS
JNYMHOK.

Takvm 06pa3oM, UccnefoBaHUS MHOTUX YUYeHbIX Hanpas/eHbl Ha U3y-
YeHVe BAMAHUA Pas/IMYHbIX (N3NYECKUX (PAKTOPOB Ha POCT U pasBUTHE
rMapo6bUOHTOB. B TO XXe BpeMsi aKTya/lbHbIMW ABASKOTCA WUCCNEef0BaHNS
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NPYMEHEHNUS HU3KOUHTEHCUBHOTO N1a3ePHOr0 U3flydeHust B pbi60BOACTBE.
K coxaneHuto, paboTbl, MNOCBsLLEHHblE NpuMeHeHU0 HNJTA B pbli6oBoa-
CTBE, HEMHOIQUUC/IEHHBI.

B nepBbIx UcCef0BaHWAX BAUAHUS N1a3€PHON0 U3/Iy4YeHUs Ha pa3BuUTUe
pbi6 B Ka4eCcTBe MCTOYHMKA U3NYUYEHUS UCMO/b30Ba/IMCL TeNnil-HEOHOBbIE
nasepbl C AIMHON BOMHbI (A = 632,8 HM).

A. b. ¥3aeHckuii n O. A. Bopo6beBa [182] B nccneaoBaHusx BAUSIHUA
rennin-HeOHOBOrO  Na3epHOro  M3/ly4eHWst KpacHoW 06nacTu cnekTpa
(A =632,8 HM) C MMOTHOCTHIO MOLLHOCTM 3—4 MBT/CM® M 3KCMO3WLMM
1-30 MMH Ha 0NnoA0TBOPEHHYO UKpY cesptork (A. stellatus), asoBckoro n
yepHomopckoro ocetpos (A. gueldenstaedti) yctaHosunu, uto HAJIN oka-
3bIBa/I0 KaK OTpuLaTeNbHOe, Tak U NONOXWUTENIbHOE BNNSHWE Ha XU3He[e-
ATENbHOCTb UKPbI Y IMYUHOK OCETPOBbLIX PblO B 32aBUCUMOCTU OT A/INTESTb-
HOCTU 3KCMO3ULMU U CTaaun 3MOPUOHANLHOTO PasBUTUSA, Ha KOTOPOL
OCYLLEeCTBAANN BO3AehcTBME. OTpuLaTeNbHbI 3¢heKT NPosBAsacsa B 3a-
MeAJIEHUN U CHWXKEHWUW BblKNeBa NPeANNYMHOK, YMEHbLUEHNW BbIXWBae-
MOCTU NINYMHOK, YBEIMYEHUM 4acTOTbl MOP(ONOrMYECKUX HApYLLIEHWIA.
B TO e Bpems OTMeYeHbl HEKOTOPble He3HAYUTESIbHbIe MOMOXMTE/bHbIE
3(bheKTbl: CHKEHME MPOLIEHTa BOAAHOK M aHOManuii 060HATeNbHOro op-
raHa, yBenuueHve pa3smepHO-BECOBbIX MOKa3aTesneil.

B uccrefoBaHNsAX BANAHUA Na3epHONO U3/yYeHUs Ha paHHee pasBuTue
BbloHa (Misgurnus fossilis) npu Bo3aeicTBUM Ha HEOMNOAOTBOPEHHYH
NKpy renuii-HeoHoBbIM HUJTA (L = 632,8 HM) KpacHoin 06nacTu cnekTpa
O. B. AsepbaHoBa v fp. [74] Habnoganu, B 3aBUCUMOCTU OT BPEMEHM 3KC-
noauumn (30-360 ¢) 1 NAOTHOCTK MoLHOcTU (0,1-11,5 MBT/cM?), 3Hauu-
TeNlbHOE YBEe/IMYeHNe BbDKMBAEMOCTM 3MOGPUOHOB U pasMepHO-BECOBbLIX
nokasaTesieil NPeLMYMHOK B OMbITHLIX rpynnax. B 06/1y4eHHbIX NapTuax
MKpbl Ha BCEX 3Tanax paHHero aM6puoreHesa BbISBUNACL CUHXPOHU3ALNS
TeMna pasBUTWA OTAeNbHbIX 3apofbllieil. B onbITHLIX rpynnax Habniopa-
NOCb 3HaUMTE/bHOE YMeHbLUEHWE aHOMaNWIA SMOPUOHANBHOTO PasBUTHS.

CoTpyaHukn MHCTUTyTa pblOHOro XossiicTBa Benapycu BO rnase C
B. B. KoHumuom [125] B cBOMX MCCNeA0OBaHUSAX YKasblBAOT Ha BO3MOMX-
HOCTb MOBBILIEHNS BbDKMBAEMOCTM UKPbI B MpOLEcce MHKYbauun 1 yBenu-
YeHUsl BbIX0Aa NMYMHOK Kapna (Cyprinus carpio) Npy BO3AEACTBMM Ha He-
ONNOLOTBOPEHHYID  WKPY  WU3My4YeHWeM  TeniAi-HEOHOBOrO  flasepa
(A = 632,8 HM) NPV NNOTHOCTM MOLLHOCTM M3nyyenus 0,4 MBT/cm® 1 Bpe-
MeHW 3akcnosuumm 60 c.
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BmecTe ¢ TeM OcCTaBa/icsi BOMPOC O Hambosiee 61aronpusaTHOM CTaguu
3MOPMOHANBHOTO PasBUTMA, BO3LENCTBYA Ha KOTOPOW NasepHbiM U3nyde-
HMEM MOXHO OXXUAATb MaKCUMabHbIA CTUMYIVPYOLLMIA 3((EKT.

B cBoux uccnegosaHmax A. b. ¥3aeHckuii n O. A. Bopobbes [182] yka-
3bIBAOT, UTO CTUMY/MPYIOLLMIA 3hheKT pa3mMepHO-BECOBbLIX MOKasaTenei
MOJ/I0411 OCETPOBbIX BbI3bIBASIO 06/TyUeHMEe OMI0A0TBOPEHHON UKPbI Nnasep-
HbIM M3/Ty4eHUeM Ha 24-i cTagum aM6pUOHANLHOMO PasBUTMA. TN pesyib-
TaTbl MOATBEpAMNM wuccnegoBaHus Y. I'-I'. MaromegoBoii [98], koTopast
YCTaHOBW/a, 4TO 24-9 CTafus 3MOPUOHANIBHOTO PasBUTMA OCETPOBLIX PblO
ABNSETCA Hanbonee 6/1aronpusTHOM ANS BO3AEMCTBUS Na3epHbIM U3Ny4e-
HUEM.

Kak 13BecTHO, aM6proHaIbHOe pasBuTVe Pblb XapakTepusyeTcs MHOro-
KpaTHbIM YBeNMYEHWEM MACChl 3apofpllla ¥ CKOPOCTU [bIXaHUs, a Takke
3HAUNTENbHBIM YC/IOXXHEHUEM CTPYKTYPbl MKPUHKW. Ha cambIX paHHUX
aTanax amMb6puoHanbHOro pasBuTMA (Cpasy nocne onnofoTBOPEHUS) 3TO, MO
CYLLLECTBY, OfHa K/ETKa, KOTOpas K OKOHYaHWIO [aHHOro nepuoja npespa-
LaeTcs B BbICOKOANG(ePEHLMPOBaHHbIN 1 KpaiiHe reTeporeHHbIii Mo cBoei
CTPYKTYpe U COCTaBy OpraHu3Mm, OTAe/NbHble YacT KOTOPOro (TKaHu u op-
raHbl) WMEKT CBOM Cheuuduueckue 4epTbl IHEPreTMHeckoro o6MeHa.
3Tn 06WMe 0COBEHHOCTM Mepunofa 3MOPMOHANBHOIO Pa3BUTMS HaKnafpl-
BAOT OTMEYATOK Ha XapakTep 3HepPreTUYeCKOro obMeHa W ero perynsaumio
Ha JaHHbIX cTaguax [126]. MoaTomy Bo3aeiicTBME Ha 3IMOPUOHANBLHOE pas-
BUTVE pa3nNYHbIMKM (HAKTOPaMM CMOCOBHO CYLLECTBEHHO W3MEHWUTb BECb
NMoCTaMbpUOreHes.

AM6pUOHaNbHOE Pa3BUTHE OCETPOBLIX Pbl6 BK/IKOYAET B cebs Takme oc-
HOBHble 3Tanbl, Kak oniogoTsopeHune (ctaguu 1-3), apobneHve (ctagum 3—
12), ractpynaumsa (ctagum 13-18), pasBuTue OT KOHLUA ractpynaumu o
Hayasla ny/nbcauun cepgua (Herpynsuus: ctagum 19-23; 0T CMbIKaHWS
HepBHbIX B/IMKOB [0 Hayana ny/nbcaumm cepaua: ctaguu 24—28), passutue
3apofbllla 0T Havana my/bcalmu cepfua [0 0CBOOOXAEHWA 13 060/104eK
(cTagun 29-36) [51].

Mo paHHbIM T. A. feTtnad v gp. [44], ctagua 24 — cTagus NosBEHUS
rNasHbIX BbIPOCTOB W YTOJLLEHUA MepeHEro KOHUA BblAeNUTeNbHOW Cu-
cTeMbl. Ha 3Toli cTagun 06pasytoTcs rnasHble BbIPOCTbI, 3a4aTKW NeperioH-
yaTbIX TABMPUHTOB, 3a4aTKW XKenesbl BbUIYMNIEHWSA, 3a4aTKU NepBOi napsbl
BUCLIEpa/IbHBIX Ayr. B nepefiHei YacTu 3aKnafoK Bbl4eNUTENIbHON CUCTEMBI
00pasyeTcs yToALeHVe, NPeACTaBnstoLWee co60iM 3a4aToOK MPeanoYkm, co-
61paroLLEero KaHana 1 BepXHeit YacTu BbIBOAHbLIX MPOTOKOB (NMPeAnoyveyHbIX
MPOTOKOB). [laHHbIli Nepuof 3MOPMOHANLHOrO PasBUTUSA XapaKTepusyeTcs
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M3MeHeHMeM (DOpMbI Tena 3apofpilla, 060C061eHNEM XBOCTOBOrO OTAenNa,
(hopMypOBaHMEM OTAENOB FOMIOBHOTO MO3ra, MOSIBNEHWEM 3aKnafKu opra-
HOB YyBCTB (060HATE/bHBIX MELLKOB, [fla3 U NepenoHYaThbiX 1abupuHTOB),
3a4aTKoB rmMnogusa, anupmsa, Xenesbl BblAYNAEHWS, 3aKNafKol BucLe-
panbHbIX Ayr, 060co6eHMeM U AnddepeHLMPOBKOA Npeanoyky, obpaso-
BaHVeM Cepfla U KPOBEHOCHbIX COCYAOB, 3aK/1aAKOMN XabepHbIX KapMaHOB
1 3a4aTKOB MeyeHu. MpomcxoauT Havano AudiepeHLMpPoBKM TkaHel (06-
pasytoTCA MblLUeYHbIe BO/IOKHA, HAYMHAETCs BaKyanusauus Xopfbl, noss-
NSAKOTCA KPOBAHbIE KETKMN).

Ha faHHOi cTagum aM6proHanbHOT0 PasBUTHS 3apOAbILL HEMOABUXKEH W
He U3MEHSET CBOEro MNoJOXKeHNs B 060/104KaxX. Vi3MeHeHWe BHeLLHeN dop-
Mbl Tefla 3apojblLia XapakTepusyeTcs psafoM 0COOGEHHOCTEN, CBA3aHHbIX C
60NbLUMM KO/IMYECTBOM XKENTKA B K/IETKAX CTEHKW KULLKW U B CBA3N C 3TUM
OTHOCUTE/bHO 6OMbLUMMK pa3MepamMiy GpHOLLHOrO oTAena Tena. 0noBHOM
OTZeN y 3apoAbllLieidi 0CETPOBbIX, KaK Y KOCTHbIX FOHOMAOB U KOCTUCTbIX
pbl6, fONroe BPems OCTaeTCst He0BOCO6MEHHBLIM U EXUT Ha MOBEPXHOCTM
OpIOLLIHOro OTAena Tena, TONbKO MOCTENEHHO OTAENAACb OT HEero nyTem
06pa3oBaHUsA KOXHOI CKIafKu. XBOCT TaK e, Kak ronosa, 06ocobnsercs
nyTeM 06pa30BaHUs KOXHOW CKNafKu, HO HECKONbKO paHblue. OfHOBpe-
MEHHO MPOUCXOANT YAIMHEHWE 0CEBbIX OPraHoB, MPUYeM 3aMeTHO YANIMHS-
€TCA r0/IOBHOM OTAEN, & B KOHLe 3Tana HauMHaeTcs 6bICTPbIVi POCT XBOCTO-
BOro otgena. MocnefHuin HauMHaeT 060cO6NATLCH BCKOPE MOC/E 3aMblKa-
HUA HEPBHOI TPYOKM: HepacuneHeHHas oceBas Me304epma, MPUMbIKatoLLas
K 3aHEMY KOHLY HEpBHOI TPY6KM, HECKOMbKO CTATMBAETCS K CPeAHECMWH-
HOW N/IOCKOCTK, YTO/LLAETCS U NPUMOAHUMAETCA HaZ MOBEPXHOCTLIO 3apo-
Jbllla, 06pasys BMeCTe € KOHLLOM HepBHOI TPY6KM NepBblIii 3a4aTOK XBOCTA,
KOTOpbLIA 3aTeM HEMPepbIBHO YAIMHAETCA. Y 3aflHero KOoHUa XBOCTOBOIO
3ayaTka anuTenuin obpasyeT yrny6neHue, XBOCTOBYH CKMagKy, M Takum
006pa3om XBOCTOBOW KOHEL, 0TAENSeTcs oT GptolwHoro otaena [50, 247].

Kpome cTagum amM6puoHa/IbHOTO Pas3BUTUSA, OCTaBa/IC OTKPbITbIM BO-
npoc 0 Haubonee ONTUMaNbHOM MAOTHOCTM MOLLHOCTY BO3LEMCTBYHOLLErO
(hmnmueckoro aktopa. B mccnegoBaHmax BAUSHWS Fenuii-HEOHOBOIO Na-
3epHOr0 M3Ny4YeHMs KpacHoi obnacTu cnekTtpa (A = 632,8 HM) Ha mopdgo-
MeTpUUeckue 1 B1MOXMMMYECKMEe NOKasaTenn B NPOLIECCe PasBUTUSA OCETPO-
BbIX pbl6 Y. I".-I". MaromezioBa npuLLIna K BbIBOAY, YTO MAOTHOCTb MOLLHO-
cTn 2,92 MBT/cM? OKa3blBaeT CTUMY/IMPYIOLLEE BANSHIE Ha BbKMBAEMOCTb,
BbIXOZ, NMPeAMUNHOK U IMUNHOK, NpeobnafaHue B IMHENHO-BECOBbIX MOKa-
3arenax [98].
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B nccnegoBaHusX COTPYAHMKOB VHCTUTYTa uankn um. b. . Ctena-
HoBa HAH Benapycu ykasblBaeTcsi, 4To MNOTHOCTb MOLHOCTY 3,0 MBT/cM?
OKa3bIBaeT MaKCUMa/IbHbIA CTUMYAVPYIOLLWA 3th(heKT Npu 06ayYeHUN Kie-
TOK XXMBOTHbIX B YC/IOBUSX in vitro [158].

Takvm 06pa3oM, NOMbITKU NCMOJb30BaHMSA TA3EPHONO M3/TyYeHNs Kpac-
HOI 0651acTK cnekTpa (renuii-HeoHOBLI nasep, A = 632,8 HM) B pbl6oBOL-
CTBe NOKa3an, YTO ero BO3AENCTBME Ha MKPY OCETPa U CEBPHOMY OKasbiBaeT
(B 3aBMCUMOCTM OT [030BOI Harpysku u CTaguy 3smMOPUOHAIbLHOrO pa3Bu-
™M) B0 cnabo BbIPAXKEHHOE CTUMYNMPYHOLLEE B/WSIHUE Ha BbDKMBae-
MOCTb M >XXU3HECOCOOHOCTb Ma/IbKOB M MX Pa3MepHO-BECOBbIE MOKasaTenu,
nnbo [AeicTBME Ha 3MOpUOreHe3 pbib MMEET HeraTuBHbIA XapakTep [98,
182]. bonee BblpaXeHHOE CTUMYNMPYIOLLEE [AEACTBUE W3NYYEHWE Tennid-
HEOHOBOrO fla3epa OKa3blBaeT Ha aMOPVOHaIbHOE pa3BmUTUE BbloHa [74, 92,
125].

PasHoobpasve peakuuii 3M6PUOHOB, NO-BUAMMOMY, CBS3aHO C pasfny-
HOM 3aBUCHMOCTbIO (POTOYYBCTBUTENBLHOCT WKPbl OT psga (hakTopoB:
CMEKTPabHbIX U 3HEPreTUYecKUX MapamMeTpoB OCBELLEHMS, ONTUYECKUX
XapaKTePUCTUK WKPUHOK, 3BOMIOLMOHHO BbIpabOTaHHbIX ajanTauuii, a
TaKkKe CTaguii amMbpuoreHesa U BHELIHMX ycnoBuid [182]. Mpu 3aTom no
CBOMM OMTUYECKUM XapakTePUCTMKaM WMKpa BbHOHA, CUFOBLIX MW Kapro-
BbIX PblO, >XENTO-OpaHXXeBas OKpacka KOTOPbIX OMpeaensercs rnaBHbIM
00pa3oM Ha/iIM4ymem KapoTMHOMAOB M LUMTOXPOMOB [188], 3HaunTeslbHO OT-
NINYaeTCs OT CMEKTpa MOT/IOLWEHUS UKPbl OCETPOBLIX Pblb M3-3a HanMuus
MefiaHVHa, MPUEAKOLLEro e YepHyH OKpacKy. MenaHWHOBbIE MUITMEHTHI,
MOMUMO (DYHKUMIA TYLUMTENS CUHINETHOrO KWCOpoAa, UHrméuTopa CBo-
604HO pafiMKanbHbIX PeaKL A, XMMUYeCKOro npoTekTopa u T. n. [181, 207],
BbICTYNAOT TaKXe W B POAW CBOEOOPA3HOro OMTMYECKOro dKpaHa Afis U3-
NyYeHuns ynbTpaduoneToBoin 1 BUAUMOM 06MacTell CNeKTpa, 3Ha4YUTENbHO
CHMXKas ero MHTEHCUBHOCTL M (POTOBMONOTMYECKYHO aKTUBHOCTb [165].

Monck Hambosee ONTUMANBLHOIO CMEKTPasbHOMO Auana3oHa BO3Lei-
CTBYIOLLETO 1a3ePHON0 M3/Ty4eHMs SBMISIETCA aKTyalbHOW 3afjaveid, NocTas-
NIEHHOV nepef, COBPEMEHHbIMMW MCCeA0BaTENAMM.

B nocnepHue rofpl Bce 60/bLUE MCCeAoBaTeNein B 06/1aCTM UXTMOMO-
rn, rMapobronorMn 1 akeakybTypbl YAENAOT BHUMaHUE U3YHYEHUIO BAN-
aHuma HAW UK obnact cnektpa. Tak, C. HO. Kpytuk [87] ykasan Ha
BO3MOXXHOCTb MOBbILUEHNS BbIXXMBAEMOCTUN NPELIUYNHOK 1 MONOAUN TeTPbI-
nnoTBnykM Hemigrammus caudovitatus npu BO3AEACTBUN MMMYAbCHBIM
WH(paKpacHbIM fasepHbIM U3nydeHnem (A = 890 Hm).
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3. K. Monoga [167] npn n3y4yeHnn ctabunmsaumm GeHOTUMNYECKOro U
reHOTUMMYECKOr0 pa3Ho06pasns B akBaKy/lbType NOCOCEBLIX MyTeM Kpat-
KOBPEMEHHOro Bo3aelicTeus HJT oTmeyvana, 4YTo BO3LeiCTBME Ha pbib B
paHHeM OHTOreHe3e /fa3epHbIM WA MarHUTHO-MHA(PaKpPacHO-a3epHbIM
M3Ny4eHneM B OMpefesieHHOM [030BOM MHTEpBasie CNOCO6CTBYET coxpaHe-
HUIO TEHETUYECKOro pPa3HO06pa3na NCKYCCTBEHHO BbIpaLLMBaEMO MONOAY
cemru.

Kak cnefyeT 13 npeAcTaBNeHHbIX Bbllle AaHHbIX, UKpa U 3MOPUOHBI
pbl6, B TOM YMC/ie OCETPOBbLIX, SBASKOTCA YAOOHO MOAENbO ANs uccnepo-
BaHMS OMOMIOMMYECKMX MEXaHU3MOB AelCTBUS (PaKTOPOB (Pr3NYECKOl Npu-
pogpl, a umeHHo HUA.

OfHMM U3 NPUHLMNMANBbHBLIX BOMPOCOB B €CTECTBEHHBLIX HAayKax, B TOM
yuncne B 6MOMOTMK 1 CeNbCKOM XO034IMCTBE, ABNSETCA BOMPOC O 6rosornye-
CKOVi aKTUBHOCTW HEMPEPLIBHOrO M MOAYAMPOBAHHOTO /la3epHOT0 M3fyYe-
HWA, KOTOPbI B HACTOsILLiEe BPEMS OCTAETCS OTKPbIThIM.

4.3. 3aBHCHMOCTH OMOJI0rHYeCKOM AKTHBHOCTH HU3KOMHTEHCHBHOI'O
JIA3€PHOI0 U3JIYyYCHUS OT YaCTOThI €ro MOAYJIAIIUHA

BblpakeHHast 61O/IOrMYeCKasi akTMBHOCTb U BbICOKas CTUMY/MPYHOLLAS
apekTmBHOCTE HWJIA BMAMMOI M GAVDKHERA MH(paKpacHon obnacTel
CMeKTpa B HaCTOALLEee BpeMs NPaKTUYECKM HE CTaBATCA MOL COMHEHME Kak
0TEYeCTBEHHbIMW CneumnanncTamu, Tak U UccnefosatensiMm BegyLmx cTpaH
3anagHoit Eeponbl, CLUA n AnoHnmn [93, 122, 178, 209, 221, 331, 400].
Mpun 3TOoM Hambonee LWMPOKOe PacnpoCTpaHeHNe B COBPEMEHHOIN NPaKTUKe
ncnonb3oBaHmsa HUJTA Hawinm mMeToapl, OCHOBaHHbIE Ha BO3AEACTBUMW OM-
TUYECKUM U3/TYYEHWUEM HEMPEPBLIBHOMO M UMMYNbCHOTO (HAaHOCEKYHZHOTrO0)
PeXMMOB reHepaumun. YTo Kacaetcs pexxmma Mogynsuuu, To ero Haamume
(XoTs 1 NpegycMOTPeHO B BbiMyckaeMblx annaparax HAJTA Ha ocHoBe no-
NYNPOBOAHUKOBBIX 1a3epOB) SABMISETCH CKOpPee [aHbio MOLE U 3/1EMEHTOM
cCaMOpeKnambl  OpraHM3auuii-npov3BOANTENE  NTa3epHON  MeAMLIMHCKON
TEXHWKW, YeM Hay4yHO 060CHOBaHHbIM nogxofom [209]. Vmetowmecs B
nnTepaType aKCrnepuMeHTabHbIe CBEEHNS O 3aBUCMMOCTU B1OIOrNYeCKo-
ro AencTBMS Na3epHOro U3NYy4YeHMst OT YacTOTbl MOLYNALUM CTO/b NPOTU-
BOPEUMBbI, YTO He MO3BONAIOT 060CHOBaTL KPUTEpUW ee BbliGopa Ana no-
BbILLEHWS CTUMYNUPYHOLLEN 3ddeKTMBHOCTM MeToda [27, 38, 79, 156, 206,
258, 262, 265, 402, 403].

AHaNM3 BblleyKa3aHHbIX MTepaTypHbIX AaHHbIX MO3BOMAET 3aK/o-
YUTb, YTO OJHON M3 NPUYMH UX NPOTUBOPEUUBOCTM ABNSETCA NPOBEAEHME
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CPaBHUTENbHBIX UCCNEA0BaHWIA MPU KaKOM-MB0 OAHOM (DUKCMPOBAHHOM
3HaYeHUM [030BOW Harpyskm [27, 38, 79, 156, 206, 265]. Kpome Toro, B
HEKOTOPbIX M3 Bblle LUWTUPOBAaHHbIX WCTOYHMKOB CPEAHSISl MAOTHOCTb
MOLLHOCTV MOZAY/IMPOBaHHOI 0 M3/Ty4eHUs He COOTBETCTBOBa/1A TAKOBOW A1
HEMpepbIBHOr0, YTO MOXET CKa3blBaTbCA HAa BE/IMYMHE CTUMYNMPYIOLLEro
apekta [228]. Bce 3TO He MO3BONSAET BbIABUTL 06LLME 3aKOHOMEPHOCTM
61010rMYECKOro 1 CTUMYNNPYIOLLErO AeCTBUSA, HEMPEPLIBHOIO U MOAYNN-
POBaHHOIO MO MHTEHCUBHOCTY U3/TyHeHVs.

4.4. BiusiHne HU3KOUHTEHCUBHOTI'0 JIA3ePHOT0 H3JIyYeHUs
HH(pPaKPacHOH 00/1aCTH CNIEKTPA HA PbI0ONOCAI0YHBIH MaTepUaJl
0CeTPOBBIX

B pe3synbTaTe MccnefoBaHWin TEXHONOMM BOCMNPOU3BOACTBA OCETPOBbLIX
B Y3B ycTaHOBNEHa HEOOXOAMMOCTb pa3paboTKM MPUHLMMUAILHO HOBbIX
TEXHOMOMMYECKNX 3/1EMEHTOB OCETPOBOACTBA AN MOSYUYEHNS KayeCTBEH-
HOro pbI6OMOCaA0YHOr0 MaTepraia — 0CHOBHOIO 3/1EMeHTa A1 YCMeLIHOro
(hYHKLMOHNPOBaHUS aKBaKy/bTypbl 0CETPOBbIX. OHUM 13 TaKUX TEXHOMO-
rMyeckmx snemeHToB asnsetca HUWJIN, KoTopoe, XapakTepusysacb Kore-
PEHTHOCTLIO, MONAPN30BAHHOCTHI0 U MOHOXPOMATMYHOCTLIO, HE W3MEHSS
BHYTPMMOJIEKYNIIPHBIX CBA3EH, BUSET Ha 3HEPreTUYecKuiA MOTeHUman Mo-
NEKYN W Ha KNHETWNKY BMOXMMMUYECKMX NMPOLLECCOB.

CuoekTp morJjomeHusi MeJaHuHa. Kak ObI/I0 NMOKa3aHO HaMW BbILLIE,
MOMbITKV MCMO/b30BaHUSA /Ta3ePHOT0 U3MTyYeHNst KpacHO 06/1acTy CnekTpa
(renuii-HeoHOBBI nasep, A = 632,8 HVM) B PbIOOBOACTBE NOKasaaun, UTO ero
BO3/ECTBME OKa3blBaeT C/1ab0 BbIPKEHHOE CTUMYAMPYHOLLEE BAMSIHUE Ha
MO/0fb OCETPOBLIX Pblb, 60/Iee BbIpaXKEHHOE CTUMYAMPYHOLLee AeiCcTBUE
13nyyeHve rennin-HeOHOBOIO fla3epa OKasbIBaeT Ha AMOPUOHANIbHOE pa3Bu-
TWe BblOHa M KapnoBbIX pblb, a pasHoobpa3ne peakuuii SMOPUOHOB, MO-
BUAVMOMY, CBSA3aHO C Pa3MYHON POTOYYBCTBUTENIBHOCTLIO MKPbI. 10 CBO-
MM OMTUYECKUM XapaKTEPUCTMKaM WKPa BblOHA, CUIOBbIX WM KapmoBbIX
pbl0, XXeNTO-0paHXXeBasi OKpacka KOTOpbIX ONpefenseTcs rnasHbIM 06pasomM
Ha/IMYMEM KApOTUHOMAOB W LMTOXPOMOB, 3HAYWTE/IbHO OT/IMYaeTca OT
CMeKTpa MOTr/IOWEHNS UKPbl OCETPOBLIX Pbl6 M3-32 HaMUUA MefaHuHa,
MPVAAIOLErO € 4YepHyt0 OKpacky. MenaHUMHOBbIE MUIMEHTbI, MOMMMO
(hYHKLUMIA TYLUUTENS CUHINIETHOTO KMUCN0poAa, MHIrMbutopa cBo6oAHOpaan-
Ka/IbHbIX peakLumii, XMMUYECKOro NPOTEKTOPa W T. M., BbICTYNAOT TAKXKE W B
ponu cBOE0BPa3HOro OMTUYECKOrO KpaHa AN U3NyYeHUs ynbTpahunoneTo-
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BO M BMAUMOW 06/1acTeil CNeKTpa, 3HAYUTENbHO CHUKAas ero MHTEHCUB-
HOCTb 1 (DOTOBMOMOMMYECKYHO aKTUBHOCTb.

CneKTp MOorfoLLeHs BOAHOIO pacTBopa MenaHvWHa (NMpuaaroLwero yvep-
HYIO OKPacKy MKpe 0CeTPOBbIX pbi6) npu pH 7.3 npeacTasneH Ha puc. 4.1.

0.6

0.4

L L L 1 L

0.0
300 400 500 600 700 A, HM

Puc. 4.1. CneKTp NornoLLeHns BOAHOro pacTBopa MefaHnHa

Kak BMgHO Ha pwuc. 4.1, onThYecKas MI0THOCTb PacTBOpa MOHOTOHHO
najaet rno Mepe yBe/IMYEHUs ONHbI BOMHLI B AvanasoHe 300—-800 HM u B
06nactm ~800 HM 3KpaHMpytoLlee [AeNCTBME MeNlaHWHa MUHUMa/IbHOE.
Cuuntaetca [373], 4TO Takoil BUA CNEKTPa MOrNoWeHns 06ycnoBneH npu-
CYTCTBMEM B €ro pactBope aHcamb/si MOHOMEPHBIX Y NOMMMEPHBIX MOfie-
Kyn 5,6-MHAONXVMHOHA pasHOW A/IMHbI M MONEKYNSAPHOW Macchl, KOTOpbIe
MOTYT POPMUPOBATL CNOXKHbIE HAHOKO/NIOWAHbIE CTPYKTYPbI U XapakTepu-
3YKOTCA COBOKYMHOCTbIO UHAMBUAYANbHBIX (418 K&XOro Tuna CTPyKTyp)
CMEKTPOB Nor/oweHns. To eCTb PEryCTPUPYEMBIA FNAAKWIA CIEKTP NOr/o-
WEeHNA MUIMEHTa SBNSETCA CYMMAapHbIM CMEKTPOM COCTaBNAIOLMX €ero
KOMMOHEHTOB.

YunTbiBas cnaboe akpaHupYyoLLee AeiCTBME MenaHnHa B 6vkHein VK
06/1aCTV CMEKTPa U BbIPAXKEHHYO OGMOMOMMYECKYIO aKTUBHOCTb N1a3epHOro
M3MTy4eHNs B YKa3aHHOM AmanasoHe [209], MOXHO oxupaaTb, uto HUJIA ¢
A =0,81£0,02 MKM CNOCOGHO OKa3blBaTb 3aMETHOE B/IUSHME Ha 3MOpMO-
HalbHOE pa3BUTUE OCETPOBbLIX Pblb.

Hapywenus 6 smopuonanwvuslii nepuod passumus. B COBpPeMeHHON
NpaKTUKe pbIOOBOACTBA MPUHATbI OCHOBHbIE KPUTEPUW A1 CYXAEHUS O
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cTeneHn 61aronpuUsTHOCTU YCNOBUIA NHKYBaLMW: NPOACIHKUTEIbHOCTbL pPas-
BUTUA W APY>KHOCTb BbINYMNAEHUSA, YNCNO U CTPOEHME YPOLOB, pasmepbl U
MCTOYHMKM OTX0AA B MEPUOA UHKYOaLmK, a TaKKe XKM3HECTONKOCTb MOJIO-
am [51].

Mocne BosaelicTeuss HAN VK obnactu cnektpa (A = 0,81 + 0,02 MKM,
P =2,9+ 0,2 MBT/cM?) B ONpefeneHHOM UHTepBa/e MHTEHCUBHOCTEN 1 103
(BpeMeHM 3KCMO3WLMK) Ha OMIOLOTBOPEHHYHD WMKPY Ha 24-i1 cTagum am-
O6pVOHaNbLHOro pasBuTMA (CTagms MOSIBNEHUS TNa3HbIX BbIPOCTOB W YTON-
WeHUs MNepeaHero KOHUA BbIAEUTENbHOW CUCTEMbI) Mbl MCCEA0BaAM
HapyLUeHns B pa3BUTUN Ha 27—28-1i CTagusax (CTagms KOPOTKOM cepaeyHoi
TPYOKM 1 CTafua Hauana ny/nbcauuy cepaua CoOTBETCTBEHHO).

OCHOBHble HapyLLEeHWs, KOTopble HabN4ATCA B 3TOT Mepuog ambpu-
OHa/IbHOT 0 Pa3BUTUSA, MOXHO YC/IOBHO Pas3fennTb Ha 2 rpynnbl: HeJopassu-
TOCTb NepesHUX OTAEN0B Tena v HapyLueHve 3aknagku cepgua. OCHOBHble
MpW3HaKy MepBoii rpynnbl HapylleHuii (HefopasBMTOCTb MepeaHnX OTAe-
NOB TeNa) — OTCYTCTBUE NEPeSHEro MO3roBOro Mys3bIps, OTCYTCTBUE r0J0B-
HOFO W NepefHeTYN0BULLHOrO oTgena. OCHOBHbIE MPU3HaKW BTOPOIA rpyn-
Mbl HApYLUEHWIA (HapyLUeHWe 3aKNaflkM Cepaua) — pasBUTUeE ABYX 3a4aTKOB
cepAua nnv oTCyTCTBME CaMOro 3a4aTka cepaua.

MpoBefeHHbIe UCCNef0BaHNS MOKa3aIu, YTO BO3AENCTBME Ha 3apofbilun
0CeTPOBbIX pbl6 Ha 24-i cTagun ambpuoHanbHoro passutus HUAJIA NK
06/1aCT CnekTpa B ONpefeneHHOM WHTepBasie WHTEHCUMBHOCTEW W [03
(BpEMEHM 3KCMO3NLMKN) CHUXKAET KOMMYECTBO HapyLLEeHWUIi B 3apOAbILLEBbIN
nepvog, pasBnTUS NPW KOHTPOIMPOBAaHWM Ha 27—28-i1 CTagusXx.

[ HepopazeuTeie nepegHue otaens Tena - 6 % [ HenopassuTsie nepeaxwe oTaens Tena - 2,2 %
EZZA Hapywenue saknagkn cepaua - 5 % Hapywenue 3aknagm cepaua - 2,1 %

EZZ2] HopMankHo pasavBaiolmecs smMBpuoHs! - 89 % Hopmankso pasensaiowmecs amGpuons: - 95,7 %

Puc. 4.2. BauaHue HANW VK obnacTv cnekTpa Ha HapyLleHus
B 3MOPMOHaNbHBINA neprog passuTus rmopuaos C.5C Ha 27-28-i cTagusx:
a — KOHTPO/IbHasA rpynna; 6 — yCpefHeHHbIe AaHHbIE OMbITHBIX rpynn
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Tabnuuya 4.1. 3aBucUMOCTH MPOLEHTHOI BEJIMYMHBI HAPYUIEHHH B SMOPHOHAILHBIN
nepuox pazputusi rudpunos C.5C na 27-28 cragusx (n = 100) or t u F HUJIN UK
o6aactu cnekrpa (L =0,81 £ 0,02 mxm, P =2,9 £ 0,2 MBT/CMZ)

Bpewms Bup HapyLueHwii

061yyeHus HepopassuTble nepegHue HapyLueHne

(1), c oTfenbl Tena, % 3aKnagKku cepgua, %
KoHTposib 0 5
30
60
90
180
300
600

YacTtoTta mogy-
nayum (F), Ty

F=0Ty

30
60
90
180
300
600
30
60
90
180
300
600

F=1Ty

F=2ry

30
60
90
180
300
600
30
60
90
180
300
600

F=5Ty

F=10Ty

30

60

90
180
300
600

F=50Ty

BINBIN|RP(O(FRP|IO|IR(O|FRINFPIW|IO(RIN|WIA RO ORI (WINIENWIFR N FPIN(O
FINOFRININBRIWIR (N A|ORINWIN| AN W(RFP|IONWW WA |O(W|O|FR|O(N| -

Kak BugHO n3 puc. 4.1, a, B KOHTPONbHOM rpynne, 3SMOPUOHbI KOTOPOIiA
He noggepranunce BosgeicTemio HAMM MK obnactu cnektpa, Jons Hapy-
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LLUeHWA B pa3BUTUM Obla Bbllle, YeM B ONbITHbLIX rpynnax (puc. 4.1, 6),
3MOPUOHBLI  KOTOPbIX nofsepranunck BosgeicTemio HUW VK obnactu
CMEeKTpa, Npu 3TOM [ONS HOPMaSlbHO Pa3BUBAMOLLMXCA SMOPUOHOB B KOH-
TPOMBLHOM M ONbITHBIX rpynnax coctasuna 89 n 95,7 % COOTBETCTBEHHO.

[JeTanbHas MHGopMaums 0 HapyLIeHWsaX B PasBUTUM MO KaXKAON OnbIT-
HOWA rpynne npeacTaeneHa B Taon. 4.1.

B fanbHellwem Hamu McCnefoBa/MCh HapyLUeHUs B 3MOPUOHaNbHOM
pasBUTUM HENOCPeLCTBEHHO Nepef Hadanom 35-i ctaguu (cTagus Havana
BblK/1eBa). OCHOBHbIEe HapYLUEHWS B 3TON CTaauM MHAMBUAYANIBHOTO Passu-
TUA YCNOBHO MOXHO pPa3fennTb Ha 3 rpynmbl: HeJ0pasBUTOCTb NepesHero
0T/ena Tena, HapyLUeHVe CTPOeHUS CepALa, UCKPUBIIEHNE Tena.

OCHOBHble NPW3HaKM NEepPBO rPynMbl HapyLleHniA (HeLopa3BMTOCTb Me-
pefHero oTfena Tena) — HapyLleHUe CTPOEHUS WM OTCYTCTBUE NepesHUX
OT/eN10B r0/I0BHOr0 MO3ra, OTCYTCTBUE rnas.

OCHOBHbIe MpW3HaK1 BTOPOI Fpynnbl HapyLWeHWin (HapyLleHne cTpoe-
HMA cepaua) — BoAsAHKA Nepukapaa, AedekTbl cepaua (BoAsHKa, 0TCYTCTBUE
WK pa3fBOEHHOCTb cepALa n ap.).

MpoBefeHHbIe UCCef0BaHNS MOKa3au, YTO BO3AENCTBME Ha 3apo/bIlun
OCETPOBbIX pbl6 Ha 24-i cTagun ambpuoHanbHoro passutus HUIN UK
06nacTu cnekTpa B OMNpeAeNieHHOM WHTEpBane WHTEHCMBHOCTEA W 03
(BpEMEHM 3KCMO3NLMMN) CHUXKAET KONIMYECTBO HapyLLEHWUI B 3apOAbILLEBbINA
nepvoj, pasBUTUS NPV KOHTPONMPOBaHMM Ha 35-7 cTagun.

Kak BugHo u3 puc. 4.3, a, B KOHTPO/MbHOW rpynmne, 3M6PUOHbI KOTOPOIA
He noggepranncek Bosgeinctano HUJTN UK obnacTtn cnekTpa, 4ons Hapy-
LEeHNIA B pa3BUTUK Oblfa Bbile, YeM B OMbITHbIX rpynnax (puc. 4.3, 6),
3MOPUOHbLI, KOTOPbIX Mogseprannck Bosgeincteuo HUN UK obnactn
CMeKTpa, NpY 3TOM [0/ HOPM&/IbHO Pa3BUBAOLLUXCA SMOPUOHOB B KOH-
TPOSLHOM M OMbITHLIX Fpynnax cocTasuna 75 n 85,4 % COOTBETCTBEHHO.

[JeTanbHas vH(opMauys 0 HapyLleHUAX Mo KaXK4OM ONbITHOM rpynne
npeacrTaBneHa B 1abn. 4.2.

7

[ Henopassutocts nepegrero otaena tena-8% ] HenopaseurocTs nepeatero otnena tena - 4,6 %
Hapywenve cTpoers cepaua - 7 % [EZZ] Hapywewwe cTpoenws cepaua - 4.1 %
Vickpusnenue Tena - 10 % [ZZZ Vickpueneie Tena - 5.9 %

HOPMansHO PasBrBaIoLLMEcs SMBPUOHDI - 75 % EZZ2] Hopmanewo passmsaowmnecs amGpnons: - 85,4 %

Puc. 4.3. BnusHne HAMM UK o6nacTy cnekTpa Ha HapyLUeHWs B 3MOPUOHaIbHbIV Nepuos
pa3sutus rnbpuaos C.6C Ha 35-ii cTaguu:
a — KOHTpO/bHasA rpynna; 6 — ycpefHeHHbIe AaHHbI OMbITHbIX rpymmn
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Tabnuuya 4.2. 3aBucUMOCTH MPOLEHTHOI BeJIMYMHBI HAPYUIEHHI B SMOPHOHAIBLHBIN
nepuoa pazsutusi ruopunos C.BC nHa 35-ii cragun (N =100) ot t 1 F HUJIU UK o6aacTn
cnekrtpa (A=0,81+ 0,02 mxm, P =2,9+0,2 MBT/CMZ)

Bwva HapyLueHwit

YacToTa Bpems
Hepopa3sutoctb HapyuieHne

MoaynaLmm 061yyeHus
F.ry tc nepeaHero otaena CTpoeHue
' ' Tena, % cepaua, %

VickpuBneHne
Tena, %

KoHTposb 0 8 7 10

30

60

90

F=0Iy 180

300

600

30

60

90

F=1Ty 180

300

600

30

60

90

F=2Ty 180

300

600

30

60

90

F=5Ty 180

300

600

30

60

90

F=10Ty 180

300

600

30

60

F=50Ty %0

180

300

o|w(~|~N|w|o|w|s|ws(sls|s|o|s|N|o|vo|o| s s|o|o|o|o|w|s|w|o|w|o|w|w|s|w
w|h|lo|n|s|~N|o|w|uo|jo|v|o|o|o|o|s|o|o|N|s|w|lo|s|w|w|~|s|o|o|kw|w[o] eSS
~N|~|o|o|o|o|w|v|o|N|~N|o(~N[N|o| s Slo|s|o|o|v|o|e|o|~|o|wNv s wlw| oo

600
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MpoBefeHHbIe UCCef0BaHNA NOKasaaun, YTO BO3/ENCTBME Ha 3apOfbILLm
0CeTPOBbLIX pbl6 Ha 24-i cTagun ambpuoHanbHoro passutns HUAJIN NK
061acT cnekTpa B OMNpefeNeHHOM WHTepBane WHTEHCWUBHOCTER W [03
(BpeMeHM 3KCMO3WLMN) CHUKAET KONMYECTBO HapyLLEHWUIi B 3apOAbILLEBbIN
Mepuos passBuTUA MpU KOHTPOSIMPOBAHUM B MOAMEPUOL CBOOGOAHOMO 3M-
6pvoHa (NpeannumHkm) (puc. 4.4).

[ HapyweHue kposoobpalueHus - 5 % JM3ne yacTH kneTok cetyaTku rnasa - 3 %
MospexaeHue YyacTel BUCLEpansHoro annapata - 4 %

HapyweHue B passutuu xabp - 6 % Wckpusnenue tena - 6 %

Hapywenwe peaopbuum xentka - 2 %

EEE HopmanbHo paasuBalolumecs aMBpuoHs! - 56 %

HapyweHue B pa3suTun 06OHATENbHLIX OpraHoB - 18 %

[ Hapywenue kposoobpalyenus - 2,4 %

MoepexaeHue yacTeil BucuepansHoro annapata - 2,03 %

HapylweHue B pa3sutumn xabp - 2,9 % Wickpuenenue Tena - 2,9 %

HapyweHue pesopbuuu xentka - 0,6 % TNnauc vacTu kneTok cetyatku rnasa - 0,89 %
Hapywetue B passutum oboHATENbHBIX OpraHos - 11,0 %

HopmanesHo passusatownecs aMGpuoHsl - 77,2 %

Puc. 4.4. BnausHne HAMM UK obnacty cnekTpa Ha HapyLueHus pa3suTus rubpugos C.6C B
nepuos NPefIMUNHKA: @ — KOHTPOSbHAA PYnna; 6 — yCpefHEeHHbIe fJaHHbIe OMbITHbLIX rpyrnn

Kak BUAHO 13 puc. 4.4, a, B KOHTPO/ILHON rpynne, SM6pUOHbI KOTOPOI
He noasepranucb BosgencTeuio HAJTN MK obnactu cnekTpa, Aons Hapy-
LLUEHWA B pa3BMTWUM Oblna BbllLE, YeM B OMbITHbIX rpynnax (puc. 4.4, 6),
3MOpPMOHbI KOTOPLIX MNoaBepranuck BosgeicTento HUM MK obnactu
CMNeKTpa, NpW 3TOM [0/11 HOPM&/ILHO Pa3BUBAIOLLUXCA IMBPUOHOB B KOH-
TPO/ILHOM U OMbITHLIX Fpynnax coctaBunia 56 u 77,2 % COOTBETCTBEHHO.
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[JetanbHas WHMOPMaUMS O HapyLUEHWAX MO KaXAOW OMbITHOM rpynne
npefcras/eHa B Tabn. 4.3.

OCHOBHblE HapyLLEHWS1 B 3MOPWOHa/ILHOM Pa3BUTUM B MOANEPUOS, CBO-
60aHoro ambpuoHa (MpesINHMHKIM) YCNO0BHO MOXHO pas3fenunTb Ha 7 rpynn:
HapyLleHWe KpoBOOOpALLEHNs, HapyLUeHWe OKWUCIMTENbHBLIX MPOLECCOB,
MOBPeX/AeHWe YacTeil BMCLEpabHOro annapara, HapylueHue B pasBUTUK
Xabp, HapyLLeHWe pe3op6oLmUy XeNTKa, HapyLLeHne B pa3BUTUN 06OHATE b-
HbIX OPraHoB, UCKPWBJIEHWE Tena.

Tab6nuuya 4.3. 3aBHCMMOCTD NPOLEHTHON BeJHYHHBI HAPYILEHHI B PA3BUTHH
ru6puaoB C.BC B nepuox npenanunaku (N = 100) or t u F HUJIN UK o6i1acTu ciekTpa
(A=10,81+ 0,02 Mmxm, P = 2,9 + 0,2 MBr/cm?)

Bpe- BuA HapyLLeHWiA |
MA o o sk Sa @ 2 @ - @ & o
YacToTta Mogyns- 23{1‘)6/ %gg gg;éggi%gﬁ zc\"' %%i %E%i
A NHH L S R
1 2 3 4 5 6 7 8 9
KoHTposib 0 5 3 4 6 6 2 18
30 3 2 4 5 Z 0 10
60 2 1 2 4 5 0 B
90 3 3 3 2 2 0 11
F=0Ty 180 2 0 2 3 3 1 11
300 2 0 1 5 5 0 15
600 Z 2 3 1 2 0 11
30 3 3 5 4 3 2 P
60 2 0 2 2 5 0 13
90 1 1 1 4 1 0 14
F=1Ty 180 0 2 0 4 2 3 9
300 2 0 3 5 Z 0 8
600 5 0 2 2 2 2 11
30 3 3 1 3 3 0 ©
60 0 0 2 5 5 1 13
90 1 1 3 5 1 0 10
F=2Ty 180 2 2 2 4 2 2 11
300 3 2 2 2 4 0 P
600 Z 0 5 3 2 3 8
30 2 1 2 5 5 0 9
60 5 0 3 2 3 1 P
F=5ry 90 0 0 1 4 2 0 14
180 6 2 2 2 2 0 13
300 2 0 3 1 5 0 11
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OKOH4YaHue Tabn. 4.3

1 2 3 4 5 6 7 8 9
30 2 0 0 3 3 0 9
60 3 0 3 2 5 1 8
90 2 2 1 4 2 0 7
F=10Ty 180 | 4 0 2 2 4 0 B
300 | 2 1 2 1 2 0 13
600 | 3 0 3 2 1 0 14
30 2 0 2 3 5 0 ©
60 0 2 1 2 2 1 11
90 1 0 1 1 3 0 10
F=50Ty 180 2 1 2 2 3 1 10
300 | 3 0 0 3 0 0 9
600 | 5 0 0 2 2 1 8

OCHOBHblE MPW3HAaKW BTOPOI TPYNMbl HAPYLIEHUA — N3NC YacTW Kiie-
TOK ceTyaTkuM rnasa. OCHOBHbIe NPU3HAKWU TPEeTbel rpynnbl HapyLleHni —
MOBPEXAEHNE XPALLEN HVKHEA YentoCTW, YTO BbI3blBAeT YPOACTBA PTa, B
pesy/bTaTe Yero poT He BbIABWUIAeTCS UM He CNOCOBeH Aake K xBaTaTeslb-
HOMY ABVDKEHWIO. OCHOBHbIE MPW3HAKM YETBEPTON FPyNMbl HapyLUEHWA —
Ha/MuMe aHOMa/IbHO A/IMHHBIX U He NPUKPbIBAIOLLUXCS YKabepHbIMU KpbILL-
Kamu Xab6p. OCHOBHbIE NPU3HaKK NSATON rpynMnbl HApYLUEHWA — MefneHHOe
pacLLensieHne XXeNTOYHbIX MIaCTUHOK, a TakXKe Hanuume HepacLLenIeHHOro
YKeNTKa, KOTOpblii NpeAcTaBnsieT coboli MexaHW4ecKoe MpensTcTBue Ans
06pa3oBaHUA CKIAAKW, OTAENAOWER KULWEeYHUK OT xenygka. OCHOBHble
MPU3HaKKN LIECTOM rpynnbl HapyLUEHWNIA — OTCYTCTBME HOCOBOW MEperopoj-
KV B HO34pAX.

Takum 06pa3om, NpoBefieHHble WUCCNefoBaHUsA CBUAETENbCTBYIOT, UTO
Bosgelictaue HUJTN VK ob6nactu cnekTpa Ha 3apojbllin OCETPOBbIX Pbi6
Ha 24-i cTagum cNOCO6HO BbI3bIBaTb KOPPEKLMIO 3MOPUOHAILHOIO passu-
Tvs. Mpy 3TOM Ha BCEX K/IHOYEBbIX CTaAMsAX pa3BUTUSA fONA HOPMaIbHO pas-
BMBAIOLLMXCS SMOPUOHOB B KOHTPO/IbHOW rpynmne 6biia 3HaUYMTENIbHO HUXE,
YeM B OMbITHbIX rpynnax. Moxoxue 3(teKTbl PerncTpupoBasn Takxke
A. B. ¥3geHckuin n O. KO. Bopobbesa [182] npu BO3AeiACTBMM Ha 3MOPMO-
Hbl OCETPOBLIX Pbl6 OMPeAEeneHHbIX 403 U3MTYyYEHNS refniAi-HEOHOBOTIO flase-
pa KpacHOI 06nacTu cnekTpa, a UMEHHO: B OMbITHOW rpynne (Mo cpaBHe-
HWIO C KOHTPOJIbHOM) 0TMeYanoch 3Ha4YMTelbHOe COKPaLLEeHNEe 3K3eMMAPOB
C aHOMa/IbHbIMM MOP(ONOTMYECKMI NPU3HAKaMKW. YUnTbiBas TOT (akT,
4TO KOMMAEKC He6MaronpuATHbLIX (PaKTOPOB BbI3bIBAIOT C/IOXKHbIE HapyLLe-
HWA B AMOPVOHANIEHOM Pa3BUTUM, MOXHO YTBepXaaTb, 4to HUJTN MK 06-
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NacTy CNeKTpa cnocobHO MUHMMKU3MPOBATL BO3AEACTBUS 3TUX (JaKTOPOB Ha
VHAMBMAYa/IbHOE Pa3BMTWE OCETPOBBIX PbI6.

Bouircueaemocms nuuunok ¢ nepuoObl IHO02eHHO020 U HaAYA1d IK30-
2enn020 numanus. BbDKMBaeMOCTb — BaXKHbI/i MOKasaTe/b afanTWBHON
LIeHHOCTM TeHOTWNa Pas/MYHbIX BUAOB >KMBOTHbIX. OfHaKO B YCMOBUAX
MPOMBILLNIEHHOTO pPa3BefeHns OCETPOBLIX Pbl6 MOBbILLEHWE BbIXMBAEMOCTM
Ha paHHMX 3Tanax MHAMBMAYaNbHOIO PasBMTUS ABSETCA BEKHOW 3ajaueit
COBPEMEHHOIN aKBaKybTypbl. B TEXHOMOrMK BbIpalLyBaHus pbi6onocasou-
HOro MaTepuasia Hanbonee OTBETCTBEHHBIM AB/SETCS NEPUOS, OT Bblayne-
HWS 3apofbllla 40 Havana akTUMBHOTO (3K30reHHOro) nutaHus. OcobeH-
HOCTb 3TOr0 Mepuofa 3akNoYaeTCca B CMeHe 3apOfbllLeBbIX npucrnocobne-
HWIA 1 DYHKLMIA Ha feUHUTMBHbIE. B npoLecce TaKoi CMeHbl M3MEHSOTCA
OTHOLLIEHUS Pa3BMBAIOLLErOCA OpraHW3ma CO Cpefoi, UTO CKasblBaeTca Ha
ero nosefeHun [51]. B aTOT nepuof, He3aBepLIEHHOro OpraHoreHesa 3avart-
K/ MHOTVX OpraHoB 06M1afaloT BbICOKOW YyBCTBMTENIbHOCTBIO K Hebnaro-
MPUATHBLIM BO3AEACTBUAM.

MpeanMynHOYHOE pasBUTME OCETPOBBLIX MOXET ObITb MOAPA3LENEeHO Ha
[iBa nepuoga: oT BbUTYNJIEHNA 40 Hayana aKTUBHbLIX AbIXaTe/bHbIX ABUXe-
HWIA, OT Hayasa 3TWX AbIXaTe/lbHbIX ABVDKEHWIA [0 Mepexoja Ha aKkTMBHOe
nuTaHune. OCHOBHOI 0COBEHHOCTLIO MEPBOr0 Nepmoja ABAAETCS NOLIOTOB-
Ka K eMHUTMBHOMY CNocoby fbixaHusi. B 3TO BpeMsi NPOMCXOAAT OYeHb
CYLLECTBEHHbIE M3MEHEHMA B XxabepHOW 061acTu. BTopoii nepuog passnTus
NPeAMUMHOK XapakKTepuU3yeTcs psLOM M3MEHEHUIA, 06ecneunBatoLLMX Ux
nepexos K LeUHUTMBHOMY CNocoby MuTaHus. 3TV M3MEHEHMs 3aTparu-
BalOT HE TOMbKO NULLEBAPUTENIbHYIO CUCTEMY, HO WM BUCLIEPaNbHBIA anna-
paT, npeobpa3oBaHMe KOTOPOro co3faeT BO3MOXHOCTb 3axBara Jo0bluu, 1
OpraHbl 4YyBCTB, AU(dEepeHLMpPoBKa KOTOPbIX MO3BOASET MPELIMYNHKE
OTbICKMBATb NULLY. M3MEHAIOTCS TakXKe [blxaTe/bHas U KPOBEHOCHas CU-
CTEMbI, YTO NPUBOAUT K ydLLIEMY CHABXEHWIO OPraHoB NPeaINUMHKN Kuc-
nopogom [51].

MpoBeaeHHbIE KCCNEA0BaHNA NOKa3a/v, YTO BO3AENCTBUE HA AMOPVIOHBI
rmbpuga C.BC Ha 24-i1 cTagnm aMBpMOHabHOrO passuTus (CTagmsi nosiB-
NEHUs TNa3HbIX BbIPOCTOB M YTO/LLEHWS MEPEAHEr0 KOHLA BblAENNTENbHOM
cuctembl) HAMA UK obnactu cnektpa B onpefesieHHOM WHTepBase WH-
TEHCUBHOCTEW 1 03 (BPEMEHM 3KCMO3MLMM) OKas3blBaeT pas/inyHoe CTUMY-
NpytoLLiee BIUSHUE Ha BbDKMBAEMOCTb NPELNYMHOK U JINYMHOK B 3aBU-
CYMOCTM OT Nepuofa Ux NOCTaMBPUOHANBHOMO PasBuTUA. Tak, Ha cTagum
Bblk/eBa (Tab/. 4.4) MaKCUMasibHOE YBE/IMYEHWE BbXXMBAEMOCTY MPeasiny-
MHOK 0TMeueHOo npu Bo3sgencteum VK usnyuermem ¢ F =50 'y npu t = 60
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¢ un coctaemno 90,8+3,1% (P<0,01), B KOHTPONbHOW rpynmne
71,4 £ 1,0 %). Mpn gpyrux 3HadeHusx t npu F =50 Ny, Habnoganmcs Me-
Hee BblpaXKeHHble apdekTbl: 0T 73,2+ 0,4 % anat=180c 1o 81,1+1,6 %
ana t=90c. PesynbTatbl uccnegosaHus BnvaHua HWJIW Ha BbbkuBae-
MOCTb JIMYMHOK Ha CTaguu nepexofa Ha akTVMBHOE NUTaHWe npeacTas/ieHsbl
B Tabs. 4.5.

Ta6nuua 4.4. Bausuue HUJIHN UK obinactu ciexrpa (A = 0,81 + 0,02 mxm,
P=29+ O,ZMBT/CMZ) HAa BBIKHBAeMOCTh npeinynHok ruépuaa C.5C
HAa CTAJIMHU BbIKJIEBA

Yacrtora moaynauum F, 'y, Bpems 06n1yyeHus t, ¢ Bbiknes, %
KoHTpOnb 0 714+10
30 76,6 +1,3*
60 81,2+ 2,3*
90 772+2,0
F=0Ty 180 743+ 14
300 708+1,1
600 742+12
30 71,3+04
60 71,4+0,6
90 72,1+0,7
F=1my 180 724+2,1
300 73,3+35
600 70,0+0,6
30 726+1,0
60 741+12
90 754+23
F=2Ty 180 78442 6
300 76,4+49
600 740+15
30 71,7+05
60 73,6+0,4
90 757+23
F=5Ty 180 80,7 +3,9
300 72,6 £0,6
600 729+15
30 80,6 + 0,6**
60 90,8 + 3,1**
90 81,1+ 1,6*
F=50Ty 180 73204
300 742+0,6
600 76,1+0,7*
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Ta6nuuya 4.5. Bausaue HUJIN UK o6aactu cnexrpa (h = 0,81+0,02 mkm,
P =2,940,2 MBT/CMZ) Ha BBIKHBaeMOCTh JIHYNHOK ruépuaa C.5C
HA CTAUH MEPEX0/Ia HA AKTHBHOE MUTAHUE

Yacrtorta moaynauumn F, 'y, Bpems 06ny4eHns t, ¢ BbIXunBaeMocTb, %
KoHTpOnb 0 895+18
30 92,1+0,6
60 94,7 £ 0,4*
90 90,0+£15
F=0Ty 180 87,8+14
300 87,3+0,3
600 90,2+15
30 88,2+0,7
60 86,8+0,5
90 86,9 0,7
F=1Ty 180 87,2+0,7
300 87,4+0,8
600 879+1,1
30 88,6 £0,3
60 88,1+15
90 88,6+1,1
F=2Ty 180 88,7£09
300 92,7+19
600 86,8+ 0,6
30 89,5+0,9
60 89,7+14
90 89,6 +1,7
F=5Ty 180 91,0+ 3,0
300 86,0+ 0,5
600 92529
30 89,6+19
60 899+25
90 88,9+0,7
F=10Ty 180 86,6 £05
300 92,9+38
600 94,3+1,2
30 88,4+0,6
60 86,0+0,1
90 89,2+0,8
F=50Ty 180 924+1,0
300 89,7+1,3
600 87513

Ha cTtagmm nepexofa Ha akTMBHOe nuTaHue (Tabn. 4.5) MakcMmanbHoe
YBEIMYEHME BbKMBAEMOCTM SIMUMHOK BbI3blBaso Bo3aeiicTane VK nsnyue-

179



HVem B HenpepbiBHOM pexuve (F=0Tu) npu t=60c M cocTaBuno
94,7 £ 0,4 % (P < 0,05), B KOHTpO/LHOI rpynne 89,5 + 1,8 %.

Mpu gpyrnx 3HaveHUsX t B HeMpepbIBHOM peXxxuMe Hablofaimcs MeHee
BblpaXXeHHble addekTsl: 0T 87,3 £ 0,3 % ana t =300 ¢ go 92,1 + 0,6 % a5
t=30c. YBenuMueHve BbIXMBAEMOCTU JIMYMHOK HabMIOLANIOCL TakXe B
rpynnax, Ha KOTOpble OCYLLEeCTBAANOCL Bo3aeincTBme VK n3nyueHmem npu
F=2Tuunt=300c—-92,7£19%, npu F=5Tu, t=600c — 92,5%2,9 %;
npm F=10 Iy, t=600c — 943%+12 %; npn F=50Tu, t=180c —
92,4+ 1,0%.

Takum obpasom, B pe3y/bTaTe uccnegosaHuin BamaHus HAN UK o6-
NacTU CMEKTPa Ha BbDKMBAEMOCTb NPEANNYNHOK U NMYMHOK rnbpuaa C.6C
YCTaHOB/IEHO, UYTO M3y4aeMblii PU3NYECKUIA (haKTOP CMOCOGEH OKasblBaTb
CTUMYNUPYIOLLIEE AeiCTBME Ha BbDKMBAEMOCTb B 3aBUCUMOCTM OT pexuma
MOAYNALMUM 1 BPEMEHMN 3KCNO3NLNK.

Hanbonbwnii cTumMynmpytowmii athdhekT NpovsBeno BO3AeNCTBUE Na-
3epHbIM U3nyyveHnem ¢ F =50y u t = 60 ¢ (cTaamsa BbIKNeBa, yYBeINYeHne
BbDKMBaeMocTu Ha 19,4 % — P < 0,01), a Takke BO3AeACTBME B HEMPEPbIB-
Hom pexxume (F =0 'w), npu t = 60 ¢ (cTagma nepexoa Ha aKTUBHOE NuTa-
HWe, yBeNnyeHre BbXXKMBaeMocTu Ha 5,2 % — P < 0,05).

BrikuBaeMocTh Mosomu. C HA4a10M aKTUBHOIO NUTaHUA HAcTynaroT
KOPEHHbIEe U3MEHEHMA B B1OIOrMN 1 (IU3MONOTUI MOSIOAM OCETPOBLIX PbIb.
3TOT 3Tan XapakTepusyeTcsa WHTEHCUBHbIM 0OMEHOM BELLECTB W BbICOKUM
TeMNom pocTa. Pa3BMBalOTCA OpraHbl U Npu3Haky, 6e3 KOTOpbIX HEBO3-
MOXHO JanbHelillee HOpManbHOE pasBWTMe. HauuHaeTcs npeBpalleHve
NMYVHKW B MaslbKa, KOTOpOe 3akaHumBaeTcs vepe3 35-40 gHeil nocne Bbl-
Knesa [45].

Manbkn, HecMOTpsi Ha Hebosblume pasMepbl, MPUMOGpeTaloT MHOrue
MPW3HaKM B3POC/ON pbibbl 1, B HaCTHOCTW, MOTYT aKTUBHO [06bIBaThL cebe
MULLY W YCMNELLIHO YKNOHATLCS OT NpecnefjoBaHns Bparos [112].

BbbkMBaeMOCTb MOMOAM BO BpeMsi MOApaLiMBaHWA 3aBUCUT Kak OT
BHYTPEHHUX, Tak ¥ OT BHELUHUX (haKTOpPoB. BHYTpeHHMe (haKTopbl CBA3aHbI
C KaQ4eCTBOM UCXOAHOT0 MaTepuia, a Takxe ¢ BO3pacToOM pacTyLleli Moso-
W,  MOpPgONOrMYeCKUMN U BUOXUMUYECKMMUN  OTKNOHEHWUAMU 1 Ap.
K BHeLWHUM (hakTOpaM OTHOCUTCS BCe, YTO HaXOAWTCsA BHe opraHu3Ma (Ka-
YecTBO M KOAMYECTBO NuM, Temnepartypa, cogepxaHnue O, CO, u ap.)
[171].

B Y3B B pe3ynbtate MHTEHCMBHOIO BblpalLyBaHUA NYUHKA U MONOLb
0CETPOBbIX Pbl6, HECMOTPA HA BbICOKYI (DYHKLMOHANBbHYHO NAaCTUYHOCTb
paHHero OHTOreHe3a, OKas3blBalOTCA B YCMOBUSAX BbICOKUX CTPECCOBbIX
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Harpy3oK Ha opraHu3M (MCKYCCTBEHHblE KOpPMa, BbICOKasA MAOTHOCTb MO-
CafKu, MHOTOKPaTHOE MCMO/b30BaHWe BOAbI U Ap.), YTO MPUBOANT K yXYA-
LUEHNO (HU3MONOTMYECKOTO COCTOSIHMSI 11, COOTBETCTBEHHO, K CHUKEHMIO
BbKMBaeMoCTu [186].

MpoBefeHHbIe NCCNe0BaHNS MOKa3aIM, YTO BO3AENCTBME Ha IMOPUOHBI
rmbpuga C.BC Ha 24-ii cTagun 3MOPMOHANIBHOTO pa3BUTUSA (CTagms MosiB-
NEHVA rNasHbIX BbIPOCTOB U YTO/LLEHUS NepefHEro KOHLA BblAeNUTebHON
cuctembl) HAJTIN VIK o6bnacTtu cnekTpa B OMpeAeneHHOM WHTepBane WH-
TEHCMBHOCTEN 1 03 (BPEMEHMW 3KCMO3ULIMKN) OKa3bIBAeT PasfMYHOE CTUMY-
NpytoLLLee BNMSIHWE Ha BbDKMBAEMOCTb Ma/IbKOB B 3aBMCMMOCTM OT BO3pac-
Ta.

Tak, MakcMa/ilbHOe YBeNMYeHne BbhKMBaeMOCTH 30-CyTOYHOW MOoAM
oTMeyeHo npu Bo3geicTeum MK mznyvenmem ¢ F=50Ty npn t=60c,
KoTopoe coctasuno 97,4+0,5% (P <0,05), a Takke npu F=10Ty u
t=300c - 97,6 + 1,0 %, B KOHTponbHOW rpynmne 91,0 £ 1,6 %.

YBenuyeHue BbIKnBaeMocT 30—CYTOYHbIX MaslbKOB HabnoAanoch K
npy ApYrux pexxmmax u gosax sosgeinctaus. Mpu F = 0 'y, MakcuMasnbHbIi
CTUMYNVPYIOLLMIA  ahpekT Habmopancs npn t=60c — 96,3+1,3%
(P<0,05); nppu F=1Twy, t=600c — 93,142,1 %; npn F=2Ty, t=60c —
92,7+14%;npuF=5Ty,t=180¢c—-92,7+ 1,9 %.

CreflyeT OTMETUTb HE3HAUMTENIbHOE CHUDKEHME BbDKMBAEMOCTU NO OT-
HOLLEHMIO K KOHTPObHOMY 3HAYEHWI0 B rpynnax, Ha KOTOopble BO3AeACTBO-
Bann VK nsnyyveHvem npu F=2Tu,t=600cc; npu F=5Tu, t=0t1 30 g0
90, 300 c; npu F =10 'y, t = o1 30 go 180 c (1abn. 4.6).

Ta6nuuya 4.6. Bausuue HUJIU UK o6aactu cnexkrpa (. = 0,81 + 0,02 mxm,
P=29+0,2 MBT/CMZ) Ha BbIKMBaeMocThb 30-cyTouHoii Mmosioau rudpuna C.bC

Yacrtora moaynauum F, 'y, Bpems 06nyyeHns t, ¢ BbikmBaemocTtb, %
1 2 3

KoHTposb 0 910+16

30 93,6+1,6

60 96,3 +1,3*

_ 90 94,7+0,7*

F=0ry 180 934%06

300 915+0,9

600 91,8+1,6
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OKOH4YaHue Tabn. 4.6

1 2 3
30 910+17
60 92,9+1,9
90 923+1,9
F=1Ty 180 91,4+13
300 91,0+ 1,1
600 93,121
30 914+1,7
60 27+14
90 921+14
F=2uy 180 91,9+ 1,0
300 91,0+0.8
600 90,0+ 0,6
30 90,4+038
60 89,4+03
90 90,0+0,9
F=5Ty 180 927+19
300 90,7+038
600 91,2+1,2
30 90,6+1,2
60 90,405
90 90,808
F=10Ty 180 90,9+ 0,5
300 97,6+ 1,0
600 943+038
30 936+ 1,1
60 97,405
90 936+07
F=50Ty 180 91,0+ 1,0
300 91,8+138
600 925+2,1

MakcumManbHOe YBENWYEHWE BbIXKMBAEMOCTM 50-CyTOYHON MOMoam
(tabn. 4.7) BbisbiBano Bo3geicTene WK wmanyyeHnem ¢ F=50T1 npu
t=60c n coctaBuno 98,3+0,7% (P <0,01), B KOHTPO/IbHOI rpynne
90,5 = 1,7 %. Mpwn apyrux 3HaveHmsx t npu F = 50 ', HabgaNUCh Takxke
BblpaXXeHHble apdekTbl: 0T 93,5+1,8 % ans t=30c, go 96,0 + 1,8 % ans
t =90 c. YBenuueHue BbDKMBaeMOCTM 50-CyTOYHOI MOM0AM Habnoaanoch
1 Npu ApYrux pexxmmax u gosax sosgelictaus. Mpu F =0 'y, Makcumab-
HbIA CTUMYNUPYHOLLMIA 3ththekT Habnoganca npy t=60c¢c — 96,4+ 14 %
(P <0,05).
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Ta6nuuya 4.7. Bausaue HUJIN UK o6aactu cnexrpa (= 0,81 + 0,02 mxm,
P=29+0,2 MBT/CMZ) Ha BBIKHBaeMocTh 50-cyTrouHoii mosioan ruopuna C.5C

Yacrtora moaynauumn F, 'y, Bpems 06ny4eHns t, ¢ BbikmBaemocTtb, %
KoHTposb 0 90,5+17
30 928+19
60 96,4 + 14*
90 95,6 + 0,9%
F=0Ty 180 947+0,7
300 93,0+16
600 946+23
30 922+17
60 945+0,7
90 955+ 0,6
F=1my 180 96,4 £ 0,0%
300 955+ 10
600 91,4+24
30 903+19
60 909+1,1
90 913+14
F=2ry 180 92,4+1,0
300 93,4+05
600 89,2+05
30 912+21
60 91,8+12
90 93,2+0,7
F=5Tu 180 946+12
300 97,0+ 14
600 933+34
30 89,7+18
60 88,7 + 0,4
90 89,4+ 1,0
F=10Ty 180 90,0+ 1,0
300 903+15
600 915+13
30 935+18
60 98,30,7%*
90 96,0+ 18
F=50Ty 180 947%05
300 94,0+0,8
600 958+ 1,0

Takvum 06pa3om, B pesynbTaTte muccnegoBaHuin BavsHma HUAMTA UK o6-
NacTu crekTpa Ha BbbkMBaeMocTb 30- 1 50-CyTOYHO MOMOAM yCTaHOBE-
HO, YTO M3YyYaemblil (HM3NYECKMiA (PaKTOp CNOCOOEH OKasbiBaTb CTUMY/IU-
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pytoLLee [eACTBME Ha BbIXXMBAEMOCTb B 3aBUCUMOCTM OT PeXUMa MOAY/s-
UMM 1 BPEMEHWN 3KCMo3nUMKU. Hambonblnii CTUMynmpytowmii athgekT Ha
ctaguu 30 CYTOK C MOMEHTa BbIK/1EBa Npon3Besno Bo3aeicTane F =50 Iy
t=60c (yBennyeHne BbhKMBaeMOCTW Ha 6,4 % — P <0,05), F=10 Iy,
t= 300c (Ha 6,6 %), a TaKKe BO3[EICTBME B HEMPEPLIBHOM pPEXMME
F=0Tu, npnt=60c (Ha 5,3 % — P <0,05); Ha cTagnn 50 CYTOK C MOMEH-
Ta Bblknesa: F = 50 Iy, t = 60 ¢ (yBenMuyeHWe BbKMBaeMoCTH Ha 7,8 % —
P<0,01),F=0Tu,t=60c (Ha59% - P<0,05),F=5Tu, t=300c (Ha
6,5 %).

JuHaMuKa pa3MepHO-BecOBBIX MoKa3aTeJseii Mojoan. /13yyeHmne po-
CTa MO/OAM B WCKYCCTBEHHbIX YCMOBUSX MO3BOMAET MOMYUYUTb BaXKHbIV
maTepuan gns aHaamsa LenecoodpasHocTU M 3thheKTUBHOCTU pasivyHbIX
MEeTO/I0B BblpaLLyBaHus, B TOM Yncre u npumeHeHns HAN [43].

Cpennsisi Macca ¥ IPHPOCT MoJIoAM. Ha CTaAnn BbIKNeBa U nepexosa
Ha aKTWBHOEe MUTaHWe cpeaHMe Macca v A/inHa IMYNHOK Bblna OLUMHAKOBOM
BO BCexX uccnefyemMbix rpynnax v coctasuna 10,9 mr 1 9,2 Mm — Ha cTaguu
BbIknesa; 17,5 + 0,07 mr 1 13,8 £ 0,08 MM — Ha cTaAMmn nepexofa Ha akTuB-
Hoe nuTaHwue. NMpoBefieHHbIE NCCMef0BaHNA NOKasanu, YTo KpaTKOBPEMEH-
HOe BO3[eliCTBYEe Ha AIMOPUOHBI Ha 24-11 CTafuy 3MOPUOHANBLHOTO Pa3BUTMS
HW/TN UK obnacTu cnekTpa B onpeseneHHOM MHTepBasie MHTEHCUBHOCTeEN
W 03 (BPEMEHW 3KCMO3ULWK) MPUBOAWUT K [OCTOBEPHOMY YBENUYEHWIO
maccbl 30-CyTOYHON MONOAW. B KOHTPONLHOM rpynne, 3K3eMNsipbl KOTO-
poit nofyyeHbl U3 HeobTy4YeHHOW UKpbI, cpeaHas macca 30-CYyTOUYHON Mo-
nogn coctaemna W = 183,0 £ 1,7 mr (tabn. 4.8). B onbITHOW rpynne, am-
OpVMOHbI  KOTOPOI MoABepraMcb BO3AEACTBMIO NAa3epPHOr0  U3yYeHus
(F=0TuBTeueHre t =60 c) W=234,0+ 1,1 mr. To eCTb NPX YKa3aHHOM
BapuaHTe 06/y4YeHMs 0TMeYaeTcsl foCToBepHbiin (P < 0,001) adiekT cTm-
MynaummM (NpeBbILLEHVE HAL, KOHTPOJIEM) pa3sMepHO-BECOBbIX MOKasaTesnel
no KpUTEpMo Macchl vy, = 127,9 £ 0,6 % (puc. 4.5). B atoin rpynne Bo3geit-
CTBMWSI aBCOMOTHBIA NPUPOCT Macchl cocTaBmn Wa = 216,5 Mr (npeBblLLeHne
KOHTPO/IbHOrO  3HadyeHuss Ha 30,9 %), OTHOCMTENbHLIA  MPUPOCT
Wo =1235,1 % (npeBblLleHNe KOHTPONLHOIO 3HaveHus Ha 30,9 %), OTHo-
CUTENbHBIN cpeaHecyTouHbIA NpupocT We = 65,0 % (npeBbilleHne KOH-
TPONbHOro 3HaveHus Ha 30,8 %).
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Ta6nuuya 4.8. Bausaue HUJIN UK obaactu ciexkrpa (A = 0,81 + 0,02 mxm,
P =2,9 + 0,2 MB1/cm?) Ha cpeanero maccy u npupoct 30-cyTounoii Mosoan ruépuaa C.5C

(n=160)

YacToTa 6BpeMﬂ W, wr Mpupoct
voprsm | o | km) Twawr | o | Wo
KoHTposb 0 1830+1,7 1654 943,8 49,7

30 2140+ 2,6* 196,4 11205 58,9
60 234,0 £ 1,1%** 216,5 1235,1 65,0
F=0ry 90 2079+23* 190,4 1086,1 57,2
180 201,0+2,1* 183,5 1046,8 55,1
300 1790+1,0 161,5 921,3 48,5
600 2118+2,5* 1943 11084 58,3
30 1852+15 167,7 956,5 50,3
60 1953 £2,0** 177,8 1014,2 534
F=1ry 90 201,5+1,7** 184,0 10494 55,2
180 211,7+24* 194,2 1107,9 58,3
300 1929+1,7* 1754 1000,6 52,7
600 186,614 169,1 964,5 50,8
30 1876+18 170,1 970,3 51,1
60 190,2+1,8* 173,7 985,1 51,8
F=2ru 90 200,7 +1,9* 183,2 1045,0 55,0
180 2154 +2,0** 197,6 11289 59,4
300 2323+2,1* 2148 12253 64,5
600 1979+19* 180,4 1029,2 54,2
30 1929+1,7* 1754 1000,6 52,6
60 206,5+1,8* 189,0 1078,0 56,7
F=5ry 90 211,6 £2,0*%* 1941 1107,3 58,3
180 2149 +2.2* 1974 1126,0 59,3
300 219,7+1,6* 202,1 1153,0 60,7
600 218,1+1,8* 200,6 11443 60,2
30 1843+2,0 166,7 951,1 50,1
60 189,8 +2,4* 172,3 982,9 51,7
F=10Ty 90 1824+16 164,9 940,5 49,5
180 175,5+25* 157,9 900,9 474
300 2110 +1,8** 1934 11034 58,1
600 212,2+2,5* 1947 1110,7 58,5
30 204,6 +2,0** 187,0 1066,9 56,1
60 230,5 £ 2,0%** 212,9 12148 63,9
F=50ry 90 213,6 +1,8** 196,1 11185 58,9
180 207,5+1,5*% 190,0 1083,9 57,1
300 198,2 +14* 180,7 1030,6 54,2
600 201,8+1,6* 184,3 1051,2 55,3
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Puc. 4.5. 3aBMCUMOCTb BEIMUUHBI CTUMYIMPYIOLLErO AeliicTBMA () HATU UK o6nactn
cnekTpa (A = 0,81 + 0,02 MKm, P = 2,9 0,2 MBT/cM?) N0 KpUTEPMIO Macchl 30-CYTOUHOV
monoam rmbpuga C.5C oT BpeMeHU 3kerno3numu (t) u YactoTsl mogynauuu (F)

3HaunTENbHOE YBENMYEHME CPeHE Maccbl HabMO4aeTCs Takke U Mpu
Apyrux pexumax Bosgeicteus: npu F = 2 Ty, t = 300 ¢ — W =
=232,3 £ 2,1 mr, adpekT cTumynsaumm vy, = 127,0 £ 1,2 %; npu F = 50 I'u,
t=60c—-W=230,5+2,0wmr (y,=126,0 + 1,1 %). CnegyeT OTMETUTb CHW-
XeHve athpekTa CTUMYNAUMM OTHOCWUTENbHO KOHTpons npu F = 0 Iy,
t=300c¢ (yy=97,8+0,5%), npn F =10y, t =180 ¢ (y, = 95,9 + 1,4 %).

KpaTKoBpeMeHHOE BO3AENCTBUE Ha AIMOPMOHLI Ha 24-i1 cTagum am6puro-
HasibHoro passutus HAN NK obnactu cnektpa B onpefeneHHOM UHTep-
Ba/le MHTEHCUBHOCTE 1 [03 (BpeMeH 06/1yyeHWs) NpUBOAMT K AOCTOBEp-
HOMY YBe/IMYEHUIO Macchbl 50-cyTouHO Monoam (Tabn. 4.9).

Ecnn B KOHTPO/NLHOW rpynne cpedHas macca 50-CyTOYHON MOnoan co-
cTaBuna W = 566,3 £ 9,5 mr, To 4515 rpynnbl pbl6, SMOPUOHBLI KOTOPOW NoA-
BEprancb  BO3AENCTBMIO  MOAY/IMPOBAHHOIO  Nla3epHOr0  U3MyYeHus
(F=50Tu)B TeueHne t =60 c, W = 1108,3 + 18,1 mr. To ecTb Npn yKa3aH-
HOM BapuaHTe 06/y4YeHMs1 0TMeYaeTcsl A0CToBepHblin (P < 0,001) addhekT
CTUMYNAUMKN (NPeBbILLEHNE HAL KOHTPOSEM) pasMepHO-BECOBbLIX MoKasaTe-
Neil No KpUTepUIO Maccbl v, = 195,7 + 3,2 % (puc. 4.6). B atoit rpynne Bo3-
[leficTBMA abCONKOTHBIA NPMPOCT Macchl cocTasun Wa = 877,9 mr (npeBbl-
LUEHNE KOHTPO/SIbHOTO 3HaueHusi Ha 129,0 %), OTHOCMTENbHBIA MPUPOCT
Wo =380,9 % (npeBbiLLleHe KOHTPO/IbHOrO 3HaYeHus Ha 81,8 %), oTHOCK-
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TeNbHbIV cpeaHecyTouHbIn npupocT We = 19,0 % (npeBblLLeHNe KOHTPO/b-
HOro 3HaudeHus Ha 80,9 %).

Ta6nuuya 4.9. Bausaue HUJIN UK o6aactu cnexrpa (= 0,81 + 0,02 mxm,
P =2,9 + 0,2 MBr/cm?®) Ha cpeaHIo0 Maccy M IpHpPOCT 50-CyTOUHOl MOJI0OAH rHOpHIA

C.BC (n = 140)
YacToTa . 6BpeMﬂ W, mr Mpupoct
MOAYI'IrﬂLLtI,I/II/I , | o n)t/'quHMﬂ (Mm) Wa Wo. % We. %
KoHTposb 0 566,3 + 9,5 383,3 209,5 10,5
30 710,2+18,3* 496,2 2319 11,6
60 881,1 + 13,6*** 647,0 276,5 13,8
F=0ry 90 753,3+19,7* 5454 262,3 13,1
180 673,2+13,3 472,2 234,9 11,7
300 603,9 + 10,5* 4249 237,3 119
600 655,7 + 15,7* 4439 209,6 10,5
30 540,8 + 8,4* 355,6 192,0 9,6
60 554,2+89 358,9 183,7 9,2
F=1ry 90 595,0+15,8 393,5 1953 98
180 638,5 + 11,1*** 426,7 201,5 10,1
300 540,8 + 8,4* 347,9 180,3 9,0
600 587,7+10,9 401,1 2149 10,7
30 571,4+9,7 383,8 204,5 10,2
60 575,4+10,5 385,1 202,5 10,1
F=2ru 90 607,8 +10,8* 407,1 202,8 10,1
180 646,8 + 12,6* 4314 200,3 10,0
300 699,8 + 17,1*** 467,4 201,2 10,1
600 611,0+10,6* 4131 208,7 10,4
30 5749 +10,2 382,0 198,0 9,9
60 584,2+10,9 377,7 182,9 91
F=5ry 90 602,7 +7,8* 391,0 1848 9,2
180 618,1 +9,2* 403,2 187,6 94
300 662,7 + 13,1*** 443,1 201,7 10,1
600 638,3+11,4* 420,2 192,6 9,6
30 570,6 +10,8 386,3 209,7 10,5
60 585,1+12,2 395,3 208,3 10,4
F=10my 90 575,0 + 13,4* 392,6 215,2 10,8
180 540,8 + 8,4* 365,3 208,2 10,4
300 651,6 + 13,9*** 440,7 208,9 10,4
600 617,2 + 9,6* 405,0 190,8 95
30 798,9 + 26,2* 594,4 290,6 14,5
60 1108,3 +18,1** 8779 380,9 19,0
F=50Ty 90 800,0 + 24,6*** 586,4 2745 13,7
180 7259+ 11,0* 518,3 249,7 12,5
300 651,0 +14,3* 4529 228,5 114
600 750,7 + 14,0* 548,9 272,0 13,6
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Puc. 4.6. 3aBMCYMOCTb BENNYUHBI CTUMY/IMPYIOLLLErO AeACTBNA (V)
HWJIN UK o6nacty cnekTpa (A = 0,81 + 0,02 MkM, P = 2,9 + 0,2 MBT/cM?)
Mo KpuTeputo maccbl 50-cyTouHoi monogym rmépuaa C.6C
OT BpeMeHH 3Kcno3numu (t) n yactoTbl mogynsaumm (F)

3HaumnTelbHOE YBE/IMYEHUE CpefHell MacChl HabMOAAETCA Takke M Mpu
JpYTVX pexkumax Bosgeiictems: npu F =0Ty, t=60c— W =881,1 + 13,6 mr,
apekT cTumynaumm v, = 155,6 £ 2,4 %. CneayeT OTMETUTb CHUXKEHME 3g-
(hekTa CTUMYNAUMM OTHOCUTENBHO KOHTpons nmpu F = 1 Ty, t = 300 ¢
(yw=95,5% 1,5 %).

CpenHsisi JJMHA M TPUPOCT MoJsiogu. [1pOBefeHHbIe WCCNef0BaHNs
nokasasun, YTo KpaTKOBPEMEHHOE BO3[EVCTBME HA SMOPUOHBI Ha 24-i cTa-
Oyn 3MOPUOHANBLHOTO pasBuUTUA (CTagus NOABAEHUS Na3HbIX BbIPOCTOB U
YTO/LLEHNS NepeAHEro KoHua BblgennTenbHol cuctemsl) HATN VK obna-
CTM CMeKTpa B Onpese/ieHHOM MHTepBasie MHTEHCUMBHOCTEN U 03 (BPEMEHM
3KCMO3MLMKN) NPUBOAUT K LOCTOBEPHOMY YBEMMUEHMIO L/IMHBI 30-CYTOYHON
monoau (tabn. 4.10).

Ecnn B KOHTpPO/bHOI rpynne, 0coby KOTOPOI MoAydeHbl U3 Heoby-
YEHHON WKpbl, CcpeaHss AanvHa  30-CyTOYHOW MO/oAM  COCTaBWna
L = 29,1+0,2 MM, TO ANS rpynnbl pbib, 3MOPVMOHBLI KOTOPOIA MOABEpPrannch
BO3AENCTBMNIO MOAY/IMPOBAHHOIO flasepHoro manyyexms (F = 50 'u) B Te-
yeHne t =60 ¢, L =40,7 £ 0,3 MM. TO eCTb MpY YKazaHHOM BapuaHTe 0bny-
YeHns oTMeuaeTcss AocToBepHblin (P < 0,001) adihekT ctumynsumm (npe-
BblLLEHVE Haj KOHTPO/SEM) pa3MepHO-BECOBbIX MOKasaTenieli Mo KpUTeputo
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AMHbI v, = 139,7 + 0,9 % (puc. 4.7). B 3ToiA rpynne BO3AeincTBMA abcontoT-
HbIiA NPUPOCT A/IMHBI cocTaBun La = 26,8 MM (NpeBbliLLeHne KOHTPO/IbHOIo
3HaYeHus Ha 75,2 %), oTHocUTeNbHbIA NpupocT Lo = 193,9 % (npeBbiLle-
HWe KOHTPO/IbHOr0 3HayeHust Ha 75,6 %), OTHOCWTE/IbHBIA CpefHeCcyTouY-
Hbll npupocT Lc = 10,2 % (NpeBbllleHNe KOHTPO/LHOMO 3HaueHus Ha
75,9 %).

Ta6nuuya 4.10. Bausuue HUJIU UK obsactu ciexrpa (A = 0,81 + 0,02 mxm,
P =2,9 0,2 MBt/cm?) Ha cpeHIo0 iHy 1 npupoct 30-cyTouHoii MoIoau ruépuia

C.BC (n = 160)
YacToTa 6Bpelvm L. um Mpupoct

Mo,cll,:)jn?:lww ol n)t/’qum (M +m) Lo Lo.% Lo %

1 2 3 4 5 6

KoHTposb 0 29,1+0,2 15,3 110,4 5,8

30 32,3+0,3* 18,4 133,1 7,0

60 340+0,1* 20,1 145,3 7,6

F=0ry 90 31,8 +0,2* 17,9 129,5 6,8

180 31,1+0,3* 17,3 124,7 6,6

300 28,7+0,1 14,8 107,2 5,6

600 31,6 +0,3* 17,7 128,2 6,7

30 29,4+0,2 15,5 112,3 5,9

60 29,8 +0,1* 15,9 1151 6,1

F=1ry 90 30,8+0,1 16,9 122,2 6,4

180 32,2+0,1* 18,3 132,3 7,0

300 30,4 +£0,2* 16,5 119,5 6,3

600 29,3+0,2 15,4 1115 5,9

30 29,7+0,2* 15,9 114,9 6,1

60 31,4+0,2* 17,6 127,2 6,7

F=2ru 90 32,2+03 18,3 132,5 7,0

180 33,3+0,2* 19,4 140,3 74

300 35,2 +0,3** 21,3 154,0 8,1

600 31,0£0,2 17,2 123,9 6,5

30 30,4+0,2 16,5 119,4 6,3

60 33,0+0,2* 19,1 138,3 73

F=5ry 90 33,9+0,2* 20,1 144,9 7,6

180 347+0,2 20,9 150,8 79

300 36,0 £ 0,4* 22,2 160,9 84

600 36,0 + 0,4* 22,2 160,3 84

30 295+0,2 15,6 112,9 59

60 29,9 +0,2* 16,0 1158 6,1

F=10Ty 90 28,8+0,2 15,0 108,2 57

180 27,8 £0,2** 14,0 101,0 53

300 349+0,3* 21,1 152,3 8,0

600 31,8 +0,2* 17,9 129,5 6,8
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OKOH4YaHue Tabn. 4.10

1 2 3 4 5 6
30 33,7 403" 19,8 1434 75
60 40,7 £0,3*** 26,8 193,9 10,2
Eosor 90 37,5+ 04* 23,6 170,9 9,0
=200 180 34,6 +0,3* 20,8 150,2 7.9
300 34,5+ 0,4** 20,6 148,9 78
600 347403 20,8 150,4 7.9
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Puc. 4.7. 3aBUCUMOCTb BENMUMHBI CTUMYNMpYtoLLero geictema (y) HAIA UK obnactu
cnekTpa (A = 0,81 + 0,02 MKM, P = 2,9 £ 0,2 MBT/CM?) N0 KPUTEPUIO [/ IHbI 30-CYTOUHOVA
monogm rmbpuga C.5C oT BpeMeHr 3kerno3numu (t) u yactoTsl mogynauuu (F)

3HauNTENbHOE YBENMYEHWE CPeAHel A/MHbI HabNAAEeTCA Takke U Mpu
JpYrux pexxumax Bo3geincTams. Hanpumep, Npy HEMPEPLIBHOM PEXXMME BO3-
pevicteua  (F=0TuW) w© npu BpemMeHM 3kcnosvumm t=60c -
L=340+010mMm (y,=116,6+0,34%); npu F=5 Tu, t=600c -
L =36,0+0,42 Mmm (y,=123,7 = 1,44 %). B TO )Ke BpPeMs OTMEUEHO CHIXKe-
HVe addekTa CTUMYNALMN OTHOCUTENILHOrO KOHTPO/ILHOrO 3HauyeHus: npu
F=0 Ty, t = 300 c NPOUCXOANIO CHWXEHWE CpeaHeld AnnHbl 30-CYyTOYHOI
monogm — L =28,7+ 0,1 mm (y,=985+0,4%); npu F =10y, t =180 ¢ —
L=27,8+0,2 MM (v, = 95,5+ 0,8 %).
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KpaTKoBpeMeHHOe BO3AECTBIE Ha 3MOPUOHbLI Ha 24-i1 CTagnumn 3M6puo-
HasibHoro passutus HAJN NK obnactu cnektpa B onpefeneHHOM UHTep-
Ba/le MHTEHCMBHOCTEN M 403 (BpemeHW 06/TyHeHNs) NPUBOAUT K JOCTOBEp-
HOMY YBEIMYEHWIO ANWHbI 50-cyTOUHON Monioam (Tabn. 4.11).

Ecnmn B KOHTPO/BbHO rpynne cpefHsas macca 50-CyTOYHOM monogu co-
crasuna L = 47,0 £ 0,5 mm, TO A4ns rpynnbl pbl6, SM6PUOHBLI KOTOPOIA Nog-
Bepraancb BO3AENCTBMIO MogynupoBaHHoro (F =50 L) nanyyeHns B Te-
yeHne t=60c, L=61,5+ 1,0 mm. To ecTb Npu yKa3aHHOM BapuaHTe 06ny-
yeHns oTmevaeTca aoctoBepHblli (P < 0,001) adhdekT cTumynaummn (npe-
BblLUEHVE Haj KOHTPO/SEM) pa3MepHO-BECOBbIX MOKasaTenieli Mo KpUTeputo
AvHbL v = 130,9 £ 2,0 % (puc. 4.8). B aToii rpynne Bo3AeincTma abcontoT-
HbIli MPMPOCT Macchl cocTaBun La = 20,8 MM (NpeBbliLLeHNe KOHTPObHOIO
3HaueHnsa Ha 16,2 %), oTHocUTeNbHbIA NpupocT Lo =51,2 % (HMKe KOH-
TPONbHOMO 3HauyeHust Ha 16,5 %), OTHOCMTENbHbIV CPEeAHECYTOUHbIA Npu-
pocT Lc = 2,6 % (HWXe KOHTPO/LHOr0 3HaYeHus Ha 16,1 %).

Ta6nuuya 4.11. Bausaue HUJIN UK ob6aactu cnekrpa (A = 0,81 + 0,02 mxm,
P =2,9 + 0,2 MB1/cM?) Ha CpeIHIO0 VTMHY W IPHPOCT 50-CyTOYHOI MOJIoAM rHGpua

C.BC (n = 140)
YacToTa Bpews L mm Mpupoct
MOAYNALMN o6nyyeHuns .
F Iy tc (M £m) La, MM Lo, % Lc, %

1 2 3 4 5 6
KoHTposb 0 470+0,5 17,9 61,3 31
30 52,9 +0,6* 20,7 64,1 3,2
60 58,8 + 0,5*** 24,8 73,2 3,7
F=0ry 90 54,2 +0,5* 22,4 70,6 3,5
180 49,7 £0,5* 18,6 60,0 3,0
300 48,0+04 19,3 67,3 34
600 50,1 +0,5* 18,5 58,5 2,9
30 47,1+0,3 17,7 60,3 3,0
60 476+04 17,8 59,9 3,0
F=1ry 90 48,8 £ 0,3** 18,1 58,8 2,9
180 52,0 + 0,3*** 19,9 61,8 31
300 46,0+0,3 15,6 51,4 2,6
600 478+05 18,5 63,1 3,2
30 47,4+0,3 17,6 59,3 3,0
60 49,5 £ 0,4*** 18,1 57,5 2,9
F=2ry 90 51,7 £ 0,4** 19,5 60,5 3,0
180 54,7+0,3 21,4 64,4 3,2
300 56,7 + 0,3*** 21,6 61,3 31
600 51,4+05 20,4 65,9 33
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OKOH4YaHue Tabn. 4.11

1 2 3 4 5 6

30 47,0+£0,3 16,7 54,8 2,7

60 48,4+ 0,6 15,4 46,6 2,3

F=5ry 90 49,5+ 0,5** 15,6 46,1 2,3
180 50,0 + 0,3*** 15,3 44,0 2,2

300 53,56+ 0,4* 17,5 48,6 24

600 52,8+0,6 16,8 46,5 2,3

30 47,1+£0,3 17,6 59,7 3,0

60 473+04 17,5 58,5 2,9

F=10Ty 90 46,6 £ 0,4* 17,7 61,6 3,1
180 45,2 + 0,3** 17,3 62,3 3,1

300 52,9 + 0,3*** 17,9 51,4 2,6

600 50,7+0,5 19,0 59,7 3,0

30 54,1 + 0,4** 20,4 60,6 3,0

60 61,5+ 1,0%** 20,8 51,2 2,6

90 54,3+ 0,4* 16,8 44,9 2,2

F=50Tu 180 50,9+0,6 16,3 47,1 2,4
300 50,6 +0,3 16,1 46,8 2,3

600 52,0 + 0,4** 17,4 50,1 2,5

Yp Yo

130

120

110

100

tc

—m— F=0My-o0- F=1My—A—F=2My
-4~ F=§Ty—b—F=10Ty—8—F=50Tu

Puc. 4.8. 3aBUCHMOCTb BENMUMHBI CTUMY/IMPYIOLLLErO AeCTBUA (V1)
HWJIN UK o6nacty cnekTpa (A = 0,81 + 0,02 Mkm, P = 2,9 + 0,2 MBT/cM?)
M0 KpUTEpUIO AnHbI 50-cyTouHO Monogwm rmépuaa C.6C
OT BpeMeHH 3Kcno3numu (t) n yactoTbl mogynsaumn (F)

3HaunTENbHOE YBENMYEHWE CpedHeld A4/MHbI HabNAAeTCs Takke U npu
[APYrX pexumax Bo3aencTsus, Hampumep, npu F = 0 Ty t = 60 c,
L =58,8 + 0,5 MM, athpekT cTumynsaumm v, = 125,1 + 1,0 %. XoTs 0TMeUeHo
CHIDKEHME 3heKTa CTUMYALMN OTHOCMTENbHO KOHTpona npu F = 1 Ty,
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t=300 ¢ (y = 979+£06%); npu npu F=10 Tu, t=180c
(y1=96,1%0,6 %).

CnepyeT 06paTuTb BHUMaHWE Ha 3aKOHOMEPHOCTb, KOTOpas Habnwopa-
Nacb B NydLUel ONbITHOM rpynne Mo pasMepHO-BECOBbIM NoKasaTenam (na-
paMeTpbl BO3deicTBytowWwero usnyveHns F = 50 Ty, t = 60 c).
Jo 30-cyTo4HOro BospacTta y /IMHYMHOK M MOMOAW 3TOW OMbITHOM Fpynnbl
Hab/110an0Ch Pe3KOe YBEIMYEHWE [/INHbI, O YEM rOBOPSAT BbICOKME 3HAYEHNS
OTHOCKTENbHOrO npupocTa (LO) M OTHOCUTENBHOTO CPefHECYTOUHOTO MpK-
pocTa (Lc) (npeBbllEHNE KOHTPO/IbHLIX 3HaYeHWin Ha 75,6 n 75,9 % cooT-
BETCTBEHHO). B nepuog ot 30- fo 50-cyTo4HOro Bo3pacta Ha (hoHe fyulle-
ro nokasarens cpegHein anvHbl (L = 61,5+ 1,0 MM) 1 abCONOTHOIO NPUpPO-
cTa (La = 20,8 mm) HabnAanoch CHMKEHNE BeNMUMHbI Lo Ha 16,5 % u Lc
Ha 16,1 %.

Y MOMoAM OCETPOBbLIX Pbl6 CKOPOCTb pocTa fABMSETCA (PYHKLMER He
BPEMEHMU, a JOCTUIHYTOro opraHmM3Mom pasmMepa [33]. B npouecce paHHero
OHTOreHesa pbl6 BblAe/EHO ABa OCHOBHbIX TUMa POCTa: 3KCMOHEHLMAabHbINA
POCT, NMPOUCXOAALLWIA C NOCTOSIHHOW CKOPOCTbIO, U NapaboMYecKuid pocT,
B NpoLecce KOTOPOro CKopocTb pocTta 3amegnseTcs [43]. MoaTomy CHUXe-
HWe BeNnUMHbI Lo 1 Lc, OTHOCUTENBHO KOHTPO/ILHOMO 3HAYEHUA B Mepuos,
oT 30- go 50-cyTo4HOro Bo3pacTa y MOMOAM, 3MOPMOHLI KOTOPOI noagep-
ranmcb Bo3gelicTeuto VK n3nyyeHus, o6bACHSETCA TeM, UYTO rokasaTtesb
CpefHei LMHbI OMUCLIBAEMOI TPYMMbI MO NPUYMHE 60/1ee MHTEHCMBHOIO
pocTa paHblie AocTUr (hasbl nepexofa U3 3KCMOHEHLManbHOro pocTa B na-
paboIMYecKunin pocT, B OTANYME OT KOHTPO/IbHOM Fpynmbl, FAe 3KCMOHEHLU-
a/ibHbIN POCT MPOAOMHKAICS MUHUMYM A0 50-CyTOYHOrO BO3pacTa.

YaenbHasi cKOpoCcTh pocTa, KO3Q(HUIUEHT YNIUTAHHOCTH W JIMHeH-
HO-COMATHYeCKHii KpuTepHuii MoJsIoau. Y [ie/lbHas CKOPOCTb poCTa No Kpu-
TEPUI0 Maccbl ABMISETCA OLMHAKOBOM W/N HE3HAYUTENbHO W3MEHSETCS B
OMbITHBIX FPYMNax Nno OTHOLIEHUIO K KOHTPO/IbHOMY 3HayeHuto. OfiHaKo B
rpynnax Monogu, Ha aMOpUOHbI KOTOPOI Bo3feicTBoBan VK n3nyyeHnem
B HenpepbiBHOM (F = 0 I'u) u mMogynupoBaHHoM pexume (F =50 L),
HabnoJaeTcs yBeIMYeHUe yKa3aHHOro napametpa. Tak npy F= 0Ty u
t=60cC ypenbHas CKOpOCTb poOCTa MO KPUTEPUIO MacCbl COCTaBua
Cw=16,6% (B KOHTpOne 56 %), npM F =50y mt=60c-C,=79%
(Tabn. 4.12).

Y[enbHas CKOpOCTb POCTa MO KPUTEPUIO A/INHBI B YKa3aHHbIX npuopu-
TETHbIX OMbITHBLIX FPYNNax UN HaAXOAWUTCA HUXe KOHTPO/bHOMO 3HAYeHNS,
Hanpumep, npn F =50,t =60 c — C_ = 2,1 % (B KOHTpONe 2,4 %), Unn He-
3HauYUTE/IbHO NpeBbILaeT TakoBoe —npu F =0Ty, t =60 c - C_ = 2,7 %.
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3HaueHna KoadpuumeHTa ynutaHHoCTU (Ky) U JIMHEAHO-COMaTUYECKOro
KpuTepus (JICK) B yKa3zaHHbIX OMbITHbIX FPYMNMNax HUKe KOHTPOJIbHbIX 3Ha-
YEHWIA.

MpyYMHBI TaKOro pesysbTaTa, Korga Ha ()oHe MPEBbILLEHUS B OMbITHOM
rpynne (napameTpbl Bo3gelicTausa F = 50 'u, t = 60 C) KOHTPO/bHBIX 3HA-
ueHwii cpeHeli Maccbl Ha 95,7 % 1 cpefiHeit AnvHbI Ha 30,9 % 3HaveHus K,
1 JICK 3HauMTeNbHO HIDKE TaKOBbIX B KOHTPO/bHON Fpynmne, 06bACHAITCS
MHTEHCUBHBLIM POCTOM KaK MacChbl, TaK ¥ A/MHbI, KOTOPbI NPOUCXOAUT MOg,
Bo3geicTanem VK nsnyuenms.

Ta6nuuya 4.12. Bausaue HUIHN UK o6aactu cnexrpa (= 0,81 + 0,02 mxm,
P =2,9 £ 0,2 MBT/cM?) Ha yIe/IbHYIO CKOPOCTh POCTA, KO3 (PUIMEHT YIHTAHHOCTH
U JIHHeiiHO-coMaTHYecKuii kpuTepuii 50-cyrounoii mosoau ruépuna C.5C

Yacrtorta moaynauun F, 'y, Bpems 0651y4eHms, ¢ Ky NCK | C,,% | C, %
1 2 3 4 5 6
KoHTponb 0 0,55 8,30 5,6 2,4
30 0,48 7,46 6,0 2,5
60 0,43 6,67 6,6 2,7
90 0,47 7,19 6,4 2,7
F=0Ty 180 0,55 7,39 6,0 2,3
300 0,55 7,95 6,1 2,6
600 0,52 7,63 5,7 2,3
30 0,52 8,71 54 2,4
60 0,51 8,59 52 2,3
90 0,51 8,21 54 2,3
F=1my 180 0,45 8,15 55 2,4
300 0,56 8,51 52 2,1
600 0,54 8,13 57 2,4
30 0,54 8,29 5,6 2,3
60 0,47 8,61 55 2,3
90 0,44 8,50 55 2,4
F=2ly 180 0,39 8,46 55 2,5
300 0,38 8,11 55 2,4
600 0,45 8,42 5,6 2,5
30 0,55 8,18 55 2,2
60 0,52 8,28 52 1,9
90 0,50 8,22 52 1,9
F=5Ty 180 0,49 8,09 53 18
300 0,43 8,08 55 2,0
600 0,43 8,27 54 1,9
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OKOH4YaHue Tabn. 4.12

1 2 3 4 5 6
30 0,55 8,25 5,7 2,3
60 0,55 8,09 5,6 2,3
90 0,57 8,10 5,7 2,4
F=10Ty 180 0,59 8,35 5,6 2,4
300 0,44 8,11 5,6 2,1
600 0,47 8,22 53 2,3
30 0,50 6,77 6,8 2,4
60 0,48 5,55 79 2,1
90 0,50 6,79 6,6 19
F=50Ty 180 0,55 7,02 6,3 19
300 0,50 7,77 59 19
600 0,53 6,93 6,6 2,0

Takum 0bpa3oM, B pesynbTaTe uccnegoBaHuin BnnaHus HAMM MUK o6-
NacTu CMeKTpa Ha pa3mMepHO-BecoBble Nokasatenn 30- u 50-CyTOYHOR Mo-
NOAN OCETPOBbLIX Pbl6 YCTAHOBMEHO, YTO U3y4YaeMblil DM3NYECKUiA (haKTop
crnocobeH OKasblBaTb CTUMY/MPYHOLLEe AeliCTBME HA Maccy U A/IMHY MOSO-
OM B 3aBUCUMOCTU OT peXxnmMa MOLYNALUMU U BPEMEHWU 3KCno3vumun. Mak-
CUMaNbHbIA CTUMYNMPYIOLWNA 3hteKT HabnogaeTcs npy HenpepbiBHOM
pexxume (F = 0 'u) v BpemeHmn akcnosvumn t = 60 ¢ (yBenuyeHve cpegHei
macchl 50-CyTouHOl Monoam Ha 55,6 %, cpeaHein anvHbl Ha 25,1 %), a Tak-
Xe npu mopgynuposaHHoMm pexkume (F = 50TL) 1M BpemeHW 3KCrosunumm
t=60 c (yBennueHne cpegHein maccbl 50-CyTOYHON Monoan Ha 95,7 %,
cpefHein annHbl Ha 30,9 %). Ha ocHOBaHUM MoKasaTesieil mprupocTa MOXKHO
YTBEPXAAaTb, UTO Y OMbITHLIX FPYMN NPOMCXOAUT 60siee paHHAs CMeHa 3KC-
MOHEHLMAaNbHOro pocTa Ha NapabonMyecKnii, Yem Y KOHTPO/IbHOM Fpynnbl,
T. e. B pe3ynbTate Bo3geicTeust HAJTN UK obnacTy cnekTpa y NMUUHOK U
MO/ION paHblLie HAYMHAIOTCA MPOLECCHI afanTauum 1 opMUPOBaHUSA BCEX
CUCTEM OpraHusma, 4to Oy[eT Croco6CTBOBATbH MOBbLILIEHWIO KayecTBa
MOAPOLLEHHOr0 pbI6oNOCcafoYHOro MaTepuana U ero YCTolumBoCTM K 3KC-
TpeMa/lbHbIM NOKa3aTeNsiM BOAHON cpefpl.

Kuznecroiikocts MoJioau. 138ecTHO [97], UTO pe3kume nepenagbl TeM-
nepartypbl 1 euumnT KMCnoposa camu rno cebe 0KasbiBaHOT MOLLHOE OTpU-
LaTeNnbHOe B/IMSHME HA POCT U Pa3BUTKE, YACNEHHOCTb U NPOAYKTUBHOCTb
pasfMYHbIX BUAOB PbIb M NX KOPMOBbLIX OPraHU3MoB. [03TOMY aKTyasbHbI-
MU ABAKOTCA WCCMEf0BaHUSA, HampaBfieHHble Ha W3y4YeHve npesenos
YCTOMYMBOCTUN TUAPOBMOHTOB K 3KCTPEMAIbHBIM 3HAUYEHUAM 3KO/IOrmnye-
CKMX (haKTOpOB BOAHOI cpefbl (KUCNOPOA 1 TemnepaTypa), a Takke paspa-
60TKa cnocoboB yBeNMYEHWS NPeLESIOB TOMEPAHTHOCTU, AN Yero Heobxo-
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AUMO obpalleHre K 3hEKTUBHLIM TEXHOMOMMAM, HE OKasblBatOWMM Ha
610oN0rnyecKmne cMcTemMbl MOBOYHLIX MATOreHHbIX BO3AecTBMiA [161].

Haunbonee TpagMuMOHHLIM CMOCOOGOM OLIEHKM KayecTBa MOJSIOAW OCET-
POBbIX W TOCOCEBLIX PbI6, BbIPaLLEHHON Ha PbIGOBOAHBIX 3aBOAAX, ABNSETCS
€e pasMepHO-BeCOBas XapaKTepucTuka. B MHAYCTprUanbHOM OCETPOBOACTBE
[0Nroe Bpems LLUAa AUCKYCCKA O CTaH4apTe 3aBOACKOW monoau. Pag nccne-
foBaTeneii cumTan, 4To CTaHAAPTHYIO HABECKY 3aBOACKOA MOMOAM OCETPO-
BbIX Pbl6 MOXHO CHM3UTb A0 1-2 I, MOCKOMbKY Ma/lbKu Takoi Macchl yixe
MPOLUIN HaYa/lbHble 3Tanbl PasBUTUS 1 UMEIOT XOPOLLO PasBUTLIE HAPYX-
Hble npucnocobneHns — Xxyuku [121]. Opyrve npegnarany BblpalliyBaTb
Mo/iofb [0 60nee BbICOKMX HaBECOK (3 I 1 BbILLE), TaK KaK KpymnHas Mosofp
MeHee [OCTYMHa AN XMULLHUKOB U BO3PAacTaeT BEPOSATHOCTL €€ BbDKMBAHWS
B eCTeCTBeHHOM Bogoeme [99].

Mo gaHHbIM B. W. JTyKbSiHEHKO € coaBTopamu [97], macca 1 He MOXeT
afleKBaTHO XapaKTepu3oBaTb KauyeCTBO BbIpallieHHOV Moioau, ee 6uonoru-
YECKYI0 MOJIHOLEHHOCTb, B OCHOBE KOTOPOW /IeXWUT  (PMU3MONO0ro-
BroxnMmnyeckas ChopmMMpOBaHHOCTb OpraHM3Ma, OnpeaenstoLLas BO3MOX-
HOCTM ero aganTaumu K abuoTUHECKUM U BUOTUYECKUM (haKTopaM BOAHOW
cpedbl, MX PE3KUM W3MEHEHWAM, KOTOpble Hen36eXHO BO3HMKAKOT Mpu
CMeHe cpefbl 061TaHMs MOMOAW, BblpaLlleHHOM Ha 3aBogax. Moj kayecTBOM
3aBOACKOI MOOAW OCETPOBbLIX PbI6 CriefyeT MOHUMATL CTEMEHb €€ XKU3HE-
CTOWMKOCTM, T. €. YCTOMYMBOCTM K Ppa3HOOOpa3HbIM ()aKTopam BHELLIHEW cpe-
Obl. OCHOBHBIM KpPUTEPWMEM OLIEHKM 3aBOACKON MONOAM LO/MKEH ObiTb OM-
TUMa/bHbIN YPOBEHL €€ XKM3HECTONKOCTH.

Ons oueHkn BnnaHua HAJIA Ha KayeCTBO MOMOLM OCETPOBLIX pblb, a
MMEHHO Ha YPOBEHb €€ XKM3HECTOWKOCTW, Mbl MOMb30BANCL METO0M
(hYHKLMOHa/bHbIX Harpy3oK [172] 1 TecTOM Ha YCTONYMBOCTb K TOKCUKaH-
TaMm [195]. SKonormuecknii MeTos (PYHKLMOHANbHBLIX HArpy30K BK/HOYan B
cebsl TeCTbl Ha YCTONYMBOCTb K AeULUTY KWCIOPOAa, TEPMOPE3NCTEHT-
HOCTb, YCTOMYMBOCTb K FON0LAHMIO.

Oxcupe3sucTeHTHOCTh. KOHLEHTpaums pacTBOPEHHOro Kuciopoga —
BaKHEMLLMIA (hakTOp BOAHOM CpeAbl, KOTOPbI/ Kak B MCKYCCTBEHHbIX YCNO-
BUSIX, TaK M B YC/OBUAX 3aBOACKOr0 NofpaLimsaHns Monoam pbié noasep-
)KEH 3Ha4MTEeNbHbIM KonebaHuaMm. B cryyae fgedmumTa pacTBOPEHHOrO B
BOJIE KMCNOpOJa Y 3aBOACKOA MOMOAM MOXET HabnoaaTbes psg mopgono-
FMYeCKMX OTK/IOHEHWIA: ypoACTBa ronoBbl, MMKpoLedanmns (CHUXEHNE pas-
MepoB M03ra), HeflopasBUTOCTb XXabp, Ae(eKTbl OPraHOB OBOHSAHMA U Ap.
Yalwe Bcero Takas pblba CibHO OTCTaeT B Pa3MepHO-BECOBbIX MOKa3aTensx
OT HOpPManbHO pasBMBatoLMXCA 0cobeli [42]. Bonee TOro, 3Ha4YMTENbHbIN
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HEeOCTaTOK PacTBOPEHHOrO B BOE KMCOPoga CrocobeH BbI3BaTb Macco-
BYIO r'16e/b MONoAN.

MpoBefeHHbIe 1CCef0BaHUSA NOKa3anu, YTo KpaTKoBpeMeHHOe BO3feii-
CTBME Ha 3MOPMOHbI Ha 24- cTagum ambpuoHanbHOro passutus HUN
VK obnacTtv B onpeseneHHOM UHTepBase MHTEHCUBHOCTEN 1 03 NPUBOAUT
K [OCTOBEPHOMY YBENWUYEHUIO YCTOW4MBOCTM 50-CyTOYHON MOMoAM K fe-
huumnty Kucnopoga (taén. 4.13).

Tabnuuya 4.13. Bausanue HUJIN UK o6mactu cnexrpa (A= 0,81 £ 0,02 mxm,
P =2,9 + 0,2 MB1/cM?) Ha OKCHPE3HCTEHTHOCTH 50-cyTouHol MoJtoau rupuna C.BC

(n=30)
Yactota mogynaumnm F, 'y Bpemﬂot@lyqe- HOpor%Ez)?ozgl}Léi?Tm;m KuC-
1 2 2
KOHTpOb 0 2,1+0,02
30 1,6 £ 0,02%*
60 1,4 + 0,017
90 1,7 +0,03**
F=0Tu 180 1,8 £ 0,02%**
300 2.1+0,02
600 2,0+0,01
30 2,1+0,01
60 2,0 £ 0,02%
90 1,0 +0,01*
F=1Ty 180 180,00
300 1,0+ 0,02
600 2.1+0,02%
30 2.1+0,03
60 2,0+ 0,01
90 2.1+0,01*
F=2uy 180 2,0+0,02
300 1,7 + 0,04
600 2,0+0,03
30 1,0 +0,03*
60 1,0 +0,02
90 2,0+ 0,01*
F=5Ty 180 2,0+0,03
300 1,6 + 0,04%**
600 1,8 +0,02*
30 2,0 %0,01%
60 1,8 + 0,02%**
90 1,0+0,03
F=10Ty 180 1,0 +0,00%*
300 1,0 0,01
600 2,0 £ 0,02*
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OKOH4YaHue Tabn. 4.13

1 2 3
30 180,02
60 1,6 + 0,05%*
90 1,7 +0,04
F=50Ty 180 2,0 % 0,03*
300 1,0+0,03
600 18 0,04%*

Ecnu B KOHTPONbHOW FpymMmne MOporoBas KOHUEHTpaUWsi KWCIopoja,
npy KoTopoin HabnofgaeTca rmbenb MOMOAWM OCETPOBbIX Pblb, COCTaBNSET
[O,]« = 2,1£0,02 mr/n, To ans rpynnbl pbib, 3SMOPMOHBLI KOTOPOIA Noagepra-
NCb BO3AENCTBUIO HENPEPLIBHOIO flazepHOro manyyeHus (F = 0 'u) B Te-
yeHne t = 60 ¢, [O,], =1,4 + 0,01 mr/n (P < 0,001). To ecTb rnbens MoNoAu,
3MOpPMOHLI KOTOPOIi MOABEprasiaCb BO3AEACTBUIO NTAa3ePHOr0 U3NyYeHUs,
HabntogaeTcs npyu 60nee HWU3KOM KOHLEHTpauuu, Y4em Yy Heobny4eHHbIX
ocobeid, Npn 3TOM 3GeKT CTUMYNALUM (MPeBbILLIEHNE Haj KOHTPOMEeM)
coctasun yO, = 152,4 + 0,56 % (puc. 4.9).

Kak nokasanu nocnegytoume nsmepeHus (puc. 4.9) npu BapbypoBaHnm
pasfMyHbIX  MapameTpoOB  M3MTyYeHWs  AaHHOW  AAWHbI  BOJHBI
(A=0,81+ 0,02 mkm), HenpepbIBHOE BO3AeiCTBMe Mpu t = 60 C sBNAeTCA
ONTUMaSIbHLIM 1 MOBbILIEHUS OKCUPE3UCTEHTHOCTW. YBENMYEHWE WK
YMEHbLLUEHVE BPEMEHN BO3LENCTBUA B HEMPEPbIBHOM PeXMMe NPUBOAWT K
CHWKEHUIO BEAWYMHLI CTUMYNAUMW. Tak, Npy BPEMEHW BO3AENCTBUS
t=30c ctumynupyowumii ahdekT coctaBnsieT yO,=129,7 +£3,1 %, a npu
t=90c-y0,=126,7 + 3,0 %.

Mpy onTuma/bHbIX ycnoeusx BosgeicTeua (A =0,81 + 0,02 MKwm,
P=29+0,2MBT/cM?, F = 0 Ny, t = 60 ¢) Noporosas KOHLEHTpaLus pac-
TBOPEHHOI0 KMCNOpPOJa, BbI3blBaOWAA r1benb ManbkoB, MPUMEPHO B
1,5 pasa HWXe, YeM [N KOHTPO/bHOM TFpynnbl. SKCNEPUMEHTaNIbHO 3TO
nposBAseTcs B 60/1ee MeANEHHON KUHETVKE NOTPeb1eHns pacCTBOPEHHOTO B
BOZE KMCNOpOoAa B OMNbITHOM rpynne Ha CTaguu, NPeALLIeCTBYIOWERA Havany
rmbenn MasbkoB, KOrja KOMMYecTBO OCO6Eei B KOHTPOSILHOM M OMbITHOW
rpynnax eule He OT/MyaeTcs. TakMMm 006pa3oM, MOXHO KOHCTaTUMpoBaTb
CHWXKeHVe NoTpebieHna KUCNopoaa MOobko Pbl6, 0N1040TBOPEHHAs NKpa
KOTOpbIX MOABEPriach KpaTKoBPEMEHHOMY /1a3epHOMY BO3AEACTBUIO.

Kak nokasblBaloT pe3ynbTaTbl, U3/I0XEHHbIE Bbilwe (CM. Tabn. 4.8-4.11),
pa3MepHO-BeCOBble NOKa3aTeN MOMOAM OMbITHOW TFpyMnbl NPeBbILLIAlT
TakoBble A1 KOHTPOMLHOIO BapuaHTa. [o3Tomy Habnogaemoe CHUKeHMe
noTpebneHns K1Cnopoaa B ONbITHOW Fpymnne He MOXKET 06bACHATLCA (OTOo-
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VHAYUMPOBAHHLIM TOPMOXEHWEM (M3MON0TMYECKOTO PasBUTUA MOJIOAMN.
Mo Bceli BUAMMOCTK, NPOMIOHIMPOBaHHOE feiicTere HJA, npossstowee-
ca yepe3 50 cyTOK nocne npouesypbl 061ydeHns aM6pMOHOB, 06YCN0BNEHO
ero BMAHWEM Ha MeTaboNMYecKune NpoLecchl B UX opraHu3me. Ha cnoco6-
HOCTb /1a3ePHOM0 M3/TyUYeHNs Bbl3blBaTb KOPPEKLMIO 3MOPUOHa/ILHOTO pas-
BUTUA OCETPOBbLIX Pblb YKa3biBAeT, B YAaCTHOCTW, 3HAUYMTENbHOE COKpaLle-
HUe B OMbITHOW rpynne (MO CpPaBHEHWIO C KOHTPO/IbHOI) ocobeid ¢ aHo-
Ma/lbHbIMW MOP(ONOTNYECKMMM NPM3HaKaMm (cM. Tabn. 4.1-4.3).

Yo, %

150
134
120

109

0 100 200 300 400 500 600¢c¢
—8— F=0Ty-o- F=1Tu—~—=F=2Ty
| == F=5Ty—b—F=10Ty—#—F=50 Ty

Puc. 4.9. 3aBMCUMOCTb BEMYUHBI CTUMYMPYIOLLErO AeliAcTBMA () HATU UK o6nactn
cnektpa (A = 0,81 + 0,02 MKM, P = 2,9 + 0,2 MBT/CM?) 10 KPUTEPUIO OKCUPE3UCTEHTHOCTM
50-cyTouHoli Monoay rmbpuga C.EC oT BpeMeHW akcnouumm (t) 1 4acToTbl MOAYALMM

F

MonyyeHHble faHHbIE MO3BOMSAIOT TaKKe CAeNaTb BbIBOA O CHUMXKEHWUM
pacxoga Kucnopoga, NoTpe6nseMoro Ha eauHULY Macchl Tena Monoau ans
0cobeld, aMBPMOHbI KOTOPbIX NOABEPra/ICh BO3AECTBUIO N1a3ePHOr0 M3Ny-
YEHMs MPW ONTUMaJIbHONM [O3MPOBKE. YKa3aHHbIM, Ka3aioch Obl, Mapafok-
Ca/lbHbI pe3ynbTaT HaxoAuT CBOe MOATBEPXAEHME U B paboTax Apyrux
aBTopoB [37, 82]. Tak, A. C. KOHCTaHTMHOB ¢ coaBTopamu [37, 82] yTBep-
XAa, YTO KOIMYECTBO NOTPEBNEHHOTO KMCNoPOoaa Aaneko He BCerga MoxX-
HO paccMaTpuBaTb Kak MokasaTeslb CKOPOCTW PasfMyHbIX MeTaboNMUYecKnX
MpOLLeCCcoB, B YaCTHOCTU pocTa. lMpouecc yBeNNYEHNS pasMepHO-BECOBbIX
MoKasaTe/fieil MOXXeT NPOTeKaTb MHTEHCMBHO M NPW O4YeHb HEBO/bLLION CKO-
poCTM NOTPEBNEHUs KUCOPOAA, eCN 3HEPTUs €ro BOCCTAHOB/EHMSA OyaeT
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3(heKTMBHO TpPaHCHOPMMPOBATLCA B SHEPIrUK MaKPO3IPTUUECKUX CBA3EN
mMeTabonuToB. 1, Ha060POT, BLICOKasA CKOPOCTb AbIXaHWs MOXET He Conpo-
BOX/JATbCS 3anacaHWeM 3HepPrum 1 He 03HaYaTb aKTMBALMIO MeTabonn3ma,
B YaCTHOCTU (PYHKLMIO pocTa. MPUHATO cyUnTaTh, YTO OAHUM U3 OCHOBHBIX
KpUTepneB ONTUMASIbHOTO Pas3BUTMA OPraHU3MOB ABMAETCA MUHMMU3ALUA
3Heprosarpar Ha obecreyeHWe aKTUBHOIO MPOTEKAHWUS BCEX >KU3HEHHbIX
(hyHKUMIA. B 3TOM nnaHe noslyyeHHble HAMKW AaHHble MO BAUSHWIO Na3epHo-
ro M3NyyYyeHUs Ha 3MOPUOHANbHOE Pas3BUTME PbI6 MO3BOMAIOT MPEANoso-
XWUTb, Y4TO €ro CTUMY/IMpYIoLLee AeliCTBME MOXET ObITb CBA3aHO C aKTWBa-
LiMei BUOCUHTETUYECKMX NPOLIECCOB — YCUJIEHNEM B MUTOXOHAPUAX CUHTE-
3a afieHO3MHTPUGoCthopHOA KucnoTbl (ATd), OTBETCTBEHHOW 3a 3HEPro-
o6ecreyeHvie KNIETOK 1 OPraHoB, a TaKkXKe C aKTUBALMEN 3aLMTHBIX CUCTEM
opraHm3sma Mosofmn 0CeTpoBbIX Pbib [178].

3BECTHO, YTO Ha KOHEYHbIA pe3ynbTaT YCTaHOBMIEHUS NOPOroBOi KOH-
LeHTpaumn KWUCNOPOZa, HWKe KOTOPOM HEBO3MOXHA >KM3Hb, OKasblBaeT
B/ISIHWE CMOCOBHOCTb PbI6 MPUCMOCO6MATLCA K HeAoCTaTKy KMCIOpona,
T. €. CNOCOBHOCTb U3MEHATL 0OMEH MoCcTynneHus kucnopoga [170]. Bepo-
ATHO, YTO MOAO/b, IMOPMOHBI KOTOPOI NOABEPra/vCh BO3AEACTBUIO Nasep-
HOTO M3/Ty4eHuns, OT/IMYAeTCA CNOCOBHOCTBLIO NPUCNOCAbNMBATLCS K Hefo-
CTaTKy KuUCnopoda, a Takke 6Gonee 3peKTMBHO MnepecTpamBaTb MeTabo-
JIN3M Ha aHa3pPOOBHbIA NYTb OKUCNEHNS B YCNOBMAX rMnokeum [97].

Taknm 06pa3om, Bo3geincTane Ha ambpuoHbl HAJA UK obnacTtu cnek-
Tpa CMoCO6HO MOBLICUTL OKCUPE3UCTEHTHOCTb 50-CyTOYHOI Monioan. Mak-
CUMAsIbHBIA CTUMYNMPYHOLWMIA 3pheKT HabnogaeTcad Npyu HenpepbiBHOM
pexxume (F =0 I'u) 1 BpemeHn akeno3uumm t = 60 ¢ (NoBbILLEHWE YCTONRYN-
BOCTW K Jeumuunty Kucnopoga Ha 52,4 % — P < 0,001), a Takxe npu momy-
nvpoBaHHOM pexkume (F = 50 'u) n BpeMeHn akcnosuummn t =60 ¢ (NoBbI-
LUEHME YCTOMUMBOCTM K AethnumnTty Kmucnopoga Ha 39,2 % — P < 0,001). Mo-
NyYeHHble JaHHble NO3BONSAIOT TaKXKe CAeNaTb BbIBOJ, O CHUXKEHUN pacxoja
Kucnopoga, noTpebnsemMoro Ha efuHMLY Macchl Tefla MOIoau AN 0cobeld,
3MOPMOHBI KOTOPbIX MOABEPra/MCb BO3LENCTBUIO N1a3ePHOr0 U3/TyYeHus
Mpn ONTUMaNbHON [JO3UPOBKE.

TepMope3ucTeHTHOCTL. TeMMepaTypa BOAHOM Cpedbl YXKe B TeueHue
ONUTEbHOTO Mepuofa MPU3HAETCH K/KOYEBbIM 3KOOMMYECKMM (DaKTOPOM
ynpaBfieHMs POCTOM M BOCMPOU3BOACTBOM pbibbl [263, 371]. Temnepatyp-
HbIl PEXUM OKa3blBaeT BANSHME Ha (PU3MONOTMYECKOE COCTOSHME MOJOAM
0CeTPOBbLIX Ha BCEX 3Tanax ee BbIpallyBaHUsA B 3aBOACKMX YCNOBUAX, U, B
MepByt0 ouepesb, BO BPEMS ANMTENbHON 3afepXXKu MOMOAW B Npygax, Ko-
rAa OH MOABEPXKEH 3HAUNTENbHbIM KonebaHmsam [97].
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Ta6nuuya 4.14. Bausuue HUJIN UK obaactu ciexrpa (A = 0,81 + 0,02 mxm,
P =2,9 £ 0,2 MBT/cM?) Ha TepMOpe3HCTEHTHOCTH 50-cyTouHoii Mooan ruépuia C.BC

(n=30)

YactoTta mogynauum F, 'y,

Bpems 0651yuyeHus t, ¢

Bpems 10 HacTynneHus
NET/IbHOTO NCXOAA t, MUH

KOHTpOb 0 1453+11
30 160,2 % 2,0
60 220,0 + 1,6
90 1965+ 32
F=0Tu 180 1715+ 1.3*
300 1518+ 1,5%
600 1402+ 0,9
30 1542 +2,0
60 1620+ 1,7*
90 1633+ 2,6
F=1Ty 180 1965 + 3,0
300 1457+15
600 1418+2,0
30 1453+ 1,6*
60 1457+25
90 1550+ 2,5%
F=2uy 180 157,7 £ 3.4%
300 178,2 % 4,17
600 1453+ 19
30 1453+ 27
60 1542+ 2.1%
90 1563+ 23
F=5Ty 180 161,3+35
300 1672 + 3,6*
600 167,8 £ 2,3
30 1520 2,6*
60 1632 + 4,17*
90 161,2+238
F=10Ty 180 1460+ 1,7
300 192,7 + 4,0%%
600 1778+ 2,6
30 1457+15
60 307,0 + 3,57
90 1973+27
F=50Ty 180 182,9+6,5*
300 1632+272
600 1538+ 1,5%*

MpoBefeHHbIe 1CCef0BaHUS NOKa3an, YTO KPaTKOBPEMEHHOE BO3Aei-
CTBME Ha 3MOPWOHbI Ha 24-Ii CTagmMmn ambproHanbHoro passutua HAW UK
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06/1aCTN CNeKTpa B ONpeseNeHHOM MHTepBasie MHTEHCUBHOCTEW U 103 Mpu-
BOAMT K [OCTOBEPHOMY YBEMIMYEHWIO TEPMOPE3NCTEHTHOCTM 50-CYTOYHOI
monoau (tabn. 4.14).

Ecnv B KOHTPONLHOW rpynne cpeaHsAs NPOAO/HKNTENBHOCTb BbXKMBaHNS
50-cyTO4HOI MOMOAW NpU AeCTBMN 3KCTPeMasbHOM TeMmepaTypbl CoCTa-
Buna t, = 145,3+ 1,1 MuH, TO B rpynne pbib, aM6PMOHbLI KOTOPOA Noasep-
rancb BO3LEVICTBMIO HEMPEPbLIBHOTO fasepHoro usnyuvenus (F =0 ),
t=60c, t,=220,0£1,6 MuH (P <0,001). Ctumynupyrowmin sthdekT B
3TOM BapuaHTe BO3feicTBMs cocTaBun y.= 151,4 + 0,6 % (puc. 4.10). Me-
pexof B peXum Mogynauum ¢ yactotoi F = 50 'y, 1 BpeMeHeM 3KCNo3nLmm
t= 60 c conpoBOXAaeTCs elle 6onee BbIPAKEHHOW BEIMYMHOW CTUMYS-
umm: t, = 307,0 £ 3,5 MuH, TO ecTb vy, = 211,3 + 2,4 % (P < 0,001). Mpwu gpy-
rmx yactotax mogynaumm (F =oT 1 go 10 'y) ctumynmpyowmin adhekT no
OTHOLLIEHWIO K KOHTPOJILHOM rpynmne 6bi/1 MeHee BbIPaXXEHHbIM.

Y %
220

200
180
160,
140

120

100

0 100 200 300 400 500 6001c

—m— =0ly-o- F=1lTy——F=2Ty
|-+~ F= 5 My—i— F =10 My—s—F = 50 Iyl

Puc. 4.10. 3aBMCMMOCTb BEIMUMHBI CTUMYNMPYHOLLETO AEACTBUS (Yw)
HWW UK obnacTu cniekTpa (A = 0,81 + 0,02 Mkm, P = 2,9 + 0,2 MBT/cMm?)
M0 KPUTEPUHO TEPMOPE3NCTEHTHOCTM 50-CyTOUHO Monoawm rmépuaa C.6C
OT BpeMeHu aKkerno3numu (t) n yactoTbl mogynaumu (F)

Takum 06pa3oM, MONOAb, MOSyYeHHas U3 061yYEHHOW MKPbI, XapaKTe-
pu3yeTcst 60/1ee BbICOKOW YCTOMUMBOCTBIO K BO3AECTBMIO 3KCTPEMASIbHOM
Temnepatypbl 32 °C: napameTpbl TEPMOPE3UCTEHTHOCTM MOBbLILLANOTCS B
pesynbTaTe KpaTKOBPEMEHHOro Bo3aelicTamsa (t = 60 ¢) MogynMpPoOBaHHOIO
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(F =50 ') nasepHoro nany4yeHus 6onee yem B 2,1 pasa. MocKoNbKy yCTON-
YMBOCTb XKMBbIX OPraHM3MOB K pasHOO6pasHbIM (DakTopam BHELLHER cpefpl
ABNSETCS MHTErpasbHbIM MoKasaTesieM, TO 3TO CBUAETENLCTBYET O 6onee
BbICOKO CTeMneHn (U3MONOrMYECKOA CHOPMMPOBAHHOCTY OpraHu3Ma B
uenom [97].

YeroifunBocTh K rojiogaHue. YCTOMUYMBOCTb 3aBOACKOM MOnoam
0CeTPOBbIX Pbl6 K ronofaHWI0 SIBMISIETCA OAHMM W3 MapameTpoB OLEHKM
KayecTBa BCEI TeXHOMOrMM nogpatymeanns [97].

MpoBeaeHHbIE UCCNeLOBaHMA NOKa3au, YTO KPaTKOBPEMEHHOe BO3Leii-
CTBME Ha 3MOPMOHbI Ha 24-i CTagum aMOproHanbHOro passutus HAJIA
MK 06nacTu crnekTpa B OnpegeneHHOM WHTEpBasie MHTEHCMBHOCTER 1 103
NPUBOAWUT K [OCTOBEPHOMY YBE/IMYEHWIO YCTOMYMBOCTU B TONOLAHMIO
50-cyTouHoi monoau (Tabn. 4.15).

Ta6nuya 4.15. Bausaune HUJIHN UK o6aactu cnexrpa (= 0,81 + 0,02 mkm,
P =2,9 + 0,2 MB1/cM?) Ha yCTOHYMBOCTD K roJ10AaHuI0 50-CyTOUHOli MOJI0OAH rHOPHIA

C.BC (n = 30)
YacToTa Mopynaumn F, Iy Bpewms 06nyueHus t, ¢ ngﬂiﬂgrzaﬁggﬁﬂm 2
1 2 3

KoHTponb 0 307,0+1,1
30 311,3+0,9*
60 361,8 +2,8**
90 3152+ 14*

F=0Ty 180 310,7+05
300 311,0£06
600 310,0+05
30 307,0£0,9
60 3085+ 1,0
90 307,0+06

F=1Ty 180 3202+ 1,1*
300 307,0+08
600 3073+ 1,4
30 307,0+ 1,4
60 307,0+0,7
90 307,0£08

F=2Ty 180 311,0£09
300 3163+ 1,2*
600 312212
30 308,7+0,9
60 310,307
90 312,7 £ 1,0*

F=5Ty 180 313,2+0,8
300 3112+ 1,4
600 3073+ 1,4
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OKOH4YaHue Tabn. 4.15

1 2 3
30 307.0% 19
60 3085+ 10
90 308,0% 0,9
F=10Tuy 180 305,7+0,7
300 3172+ 12"
600 3073+14
30 337,7+45%
60 389,0  3,1%*
90 3468 + 4.4%*
F=50Ty 180 308,309
300 3082+ 1,0
600 355,7+ 13

Kak cnegyeT u3 gaHHbIX Tabn. 4.15, ecnv B KOHTPO/bHOM rpynne cpea-
HAS MPOAO/MKMUTENBHOCTL BbDKMBAHUA 50-CYyTOUHOW MOMOAU OCETPOBbIX
pbl6 B YCNOBMAX  MOJSIHOrO  OTCYTCTBMSA  KOpMa  COCTaBWna
HUN, = 307,0 + 1,1 u, To B rpynne pbl6, 3M6PMOHbI KOTOPOI MOABEPrannch
BO3[E/CTBMIO HEMpPepbIBHOIO flasepHoro manyvenms (F = 0 'y) B TeueHue
t= 60 ¢, HUN, = 361,8 +2,84 (P <0,01). Ctumynumpyrowmii aphekT B
3TOM BapWaHTe BO3[ENCTBMA COCTaBUA Yhyy = 117,9 £ 0,9 % (puc. 4.11).

Thum, "o

12
12
1"
11

10

10

0 100 200 300 400 500 ®&001c
—a— F=0Tu-o- F=1lMy—A—F=2Ty
- <= F=5[y—r—F =10 My —%— F = 50 [y

Puc. 4.11. 3aBMCMMOCTb BEIMUMHBI CTUMYNMPYHOLLIETO AeicTBKS (1) HAT UK obnactn
cnektpa (A = 0,81 + 0,02 MKM, P = 2,9 + 0,2 MBT/CM?) M0 KPUTEPUIO YCTORUMBOCTM
K ronogaHuto 50-cytouHoit monogy rmbpuga C.6C oT BpemeHM aKernosuumm (t)
1 YyacToTbl Mogynauuu (F)
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Mepexof B pexkum mogynsaumm ¢ F =50 Ty 1 t = 60 ¢ conpoBoXxgaeTcs
ewe 6onee BbIPOXKEHHOW BEIMUMHON cTUMynauum: t,=389,0+ 3,1 u, T0
€CTb Yhun = 126,7£1,0 % (P <0,001). Mpn gpyrmx yactotax MOAYyNALMM
(1-10 Mu) cTMYAMPYHOLLMIA SPDEKT NO OTHOLLEHUIO K KOHTPOMLHOW rpynne
6bl11 MeHee BbIpaXXeHHbIM.

Takum 06pa3om, BO3AENCTBUE Ha 3MOPWOHLI OCETPOBbLIX Pbl6 HNJN
MK obnact crnektpa cnoco6HO MOBbICUTL YCTOWYMBOCTbL 50-CyTOUYHON
MO/I04M OCETPOBbIX Pbl6 K AAUTENbHOMY ronofaHuio. MakcuMasbHbIi
CTUMY/IMPYIOLMIA  abtheKT HabnogaeTca MNpyu HEMPEepbIBHOM  PeXuMe
(F=0Tu) n BpemeHn 3kcro3vumn t =60 ¢ (NOBbILLEHNE YCTORUMBOCTU K
ronogaHmio Ha 17,9 % — P <0,01), a Takoke Npy MOLYMPOBAHHON pexume
(F =50 I'y) n BpemeHn akcnosmumm t = 60 ¢ (NOBbILLEHNE YCTONYMBOCTU K
ronogaHuio Ha 26,7 % — P < 0,001).

TokcHKOpe3nCTEHTHOCTH. [10BbILIEHHOE COflepXXaHne B BOZE OMAacHbIX
XVIMUYECKMX COEAMHEHMUI co3faeT psiA Npobnem Ans pbi6oBOAHLIX Npes-
npusTuit. OCoBeHHO 3TO KacaeTcs Yy4aCTKOB MO/yYeHMs W NoLpaLiyBaHus
MOI0AN pbld, TaK KaK 3MOPUOHANbHbIN, TMYNHOYHBIA 1 Ma/TIbKOBbI/ Nepuo-
[bl pasBUTUA OHTOreHesa pblb SBIAIOTCA Hanbonee ysS3BUMbIMK W Hanps-
MYIO 3aBUCAT OT MHOXeCTBa (DaKTOpOB, BK/OYas KayeCcTBO BOAbl [195].
Bonpocam MXTUOTOKCMKOMOTMKA 1 MOBbILLEHNS YCTONYMBOCTU PbIb K Aeid-
CTBUIO HeBMaronpusaTHbIX (DaKTOPOB XMMUYECKOW Npupoabl YAeneHo BHU-
MaHue MHOTUX uccnegoBateneid [267, 397]. MpoBogsTcs uccnefoBaHMs Mo
U3YYeHUIO NeTalbHbIX A03 W MpefebHO AOMYCTUMbIX KOHLEHTPaLMiA pas-
JINYHBIX TOKCMKaHTOB [201], a Takke GMOMOrMYECKNX MEXaHN3MOB BO3Aei-
cTBus [397]. Mpwn 3TOM OAHUM U3 MEPCNEKTMBHBIX HamnpaB/ieHWA Nccneo-
BaHWIA B 06/1aCTN MOBbILIEHNSA Ka4ecTBa NOApaLLBaHns pbl60N0CaLOHHOI0
martepuana Ha CrneLuann3npoBaHHbIX NPeanpuATUaX ABNSETCA UCMO0/b30Ba-
HVe pa3NYHbIX MEeTOAOB, 06/Mafatolmx CTUMYMPYHOWNUM AecTBrEM, B
TOM YmCrie TOKCUKOMNPOTEKTOPHbIM [137].

MpoBeAeHHbIE NCCNEA0BAHNA NOKa3a/ v, YTO BO3AENCTBME HA AMOPUOHBI
Ha 24-i cTagum ambpuoHanbHoro paseuTus HAJIN MK obnactu cnektpa B
onpesefieHHOM WHTepBane WHTEHCUBHOCTEN M 03 CMNOCOOHO OKasblBaTb
CTUMYNUpYIOLLee [eliCTBME HA TOKCUKOPE3UCTEHTHOCTb 50-CYTOYHON MoO-
Nnoan oceTpoBbIX pbl6 (puc. 4.12, n = 30). Tak, ecnn B KOHTPO/IbHOM (Heo6-
NYYEHHOR) rpynne MPOUEHT BbIXMBAHUA MO [elCTBMEM TOKCUKaHTa CO-
CTaBWN Yiox = 0 %, TO 415 TPyNnbl pbi6, 3MOPUOHLI KOTOPOI NOABEPra/InCh
BO3AENCTBMIO MOAYIMPOBAHHOIO S1a3epHOro 06/1yy4eHus ¢ YacToToli 50 My B
TeyeHue t = 60 ¢, BbDKMBAEMOCTb B YCNIOBUSAX BO3LENCTBUSA TOKCUKAHTA CO-
CTaBUMa Yiox = 68,9 £ 6,7 % (P <0,001). To ecTb, BbDKMBaEMOCTb MONOAU
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OCETPOBbIX Pbl6, 3MBPUOHLI KOTOPOI MoABEprasMcb BO3AECTBNIO ONTHUYe-
CKOro M3Ny4YeHUsi, HaXoAMTCA Ha 60/iee BbICOKOM YPOBHE, YeM Y Heobiy-
YeHHbIX 0co6eil. OTMETUM, YTO MPU BO3AEICTBUM HEMPEPLIBHOTO pPeXuma
n3nyyeums (F = 0 'y) mMakcuManbHOE OT/IMYME OT KOHTPOAA COCTaBnseT
Tiox = 11,1 £ 2,9 % (P < 0,01) n HabntogaeTcs npu t = 60 c.

Yioxs %
75 T

60

45

30 %

19

L
=5

0 100 200 300 400 500 600#4c¢
—8— F=0Ty-o- F=1Tyu—2a—F=2Ty
|=d= F=5Ty—F—F=10y—&—F =50y

Puc. 4.12. 3aBMCMMOCTb BEMMYMHBI CTUMYNMPYIOLLIETO AeicTBuS (yw) HAJTU UK obnactn
cnekTpa (A = 0,81 + 0,02 Mkm, P = 2,9 + 0,2 MBT/cM?) N0 KpuTEpUIo
TOKCKKOpe3nCcTeHTHoCTY 50-cyTouHol Monoau rmbpuga C.6C oT BpeMeHu akcnosuumm (t)
1 yacToTbl Mogynauum (F)

Taknm 06pa3om, NonyYeHHble pe3ynbTaTbl CBUAETENLCTBYIOT O CNOCO6-
HocTn HUJTN UK o06nacTu cnekTpa BAUATb Ha XXM3HECTOMKOCTb MOMoam
Npy KPaTKOBPEMEHHOM 06/1YYEHUN NX 3MBPUOHOB Ha 24-i CTagMmn amMbpu-
OHa/IbHOr0 Pa3BUTMA. YKasaHHbI 3h(heKT MPOsBASETCA B 3HAYUTEIbHOM
YBE/IMYEHNN BbDKMBAEMOCTM MpU BO3AEACTBMM HA HWUX TOKCMKAHTOM
(cynbthaT Meam) B KoHueHTpaummn 0,1 mMr/n B TeueHue 7 cyToK. Tak, npu
ONTUMaNbHbIX YCNOBMAX BO3/eiCTBUS (A =0,81 £ 0,02 MKMm,
P=29mBT/cM’, F=50 I, t=60C) TOKCMKOPE3NUCTEHTHOCTb MPUMEPHO
Ha 70 % BblILLe, YeM 15 KOHTPO/IbHOM Fpynmbl.

Mopdodpusnonorudecknii cocraB KpoBu Mojomau. [1OMUMO LEoro
psAa NOMOXWTENbHBIA CBONCTB, KOTOPLIMW XapaKTepu3ytTcs UHAYCTPU-
aNbHble YCNOBWSA BblpallMBaHMA Pbibbl, BbICOKWE MMOTHOCTU NOCaAKU Y
MCKYCCTBEHHOE KOPMJIEHME HEM36eXHO BeAyT K CYLLECTBEHHOMY U3MeHe-
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HUIO YC/IOBUIA BbIPALLMBAHWS, YBE/IMYEHWNIO CTPECCOBbLIX HArpy3oK Ha opra-
HU3M PbI6 1, KaK CNeACcTBUE, K YXYALIEHNIO X (IU3MO0N0MNYECKOrO COCTOS-
Hus [186]. B coBpemeHHOI npakTuke pbi6OBOACTBA PM3MOIOMNYECKOE CO-
CTOSiHME Pbi6 OLEHMBAKOT MO MHOXECTBY NoKasaTesneld, B TOM 4ucie v no
reMaroiorMyeckum.

"emMaTONOrMYeCKMe NOKasaTeny TOHKO OTPaXKatoT peakLyio KpOBETBOP-
HbIX OPraHoB Ha BO3LECTBME Pa3/IMUHbIX (U3MONOrMYECKNX U NaTONOrm-
yeckux (pakTopoB Ha opraHusm [153]. KpoBb siBAsSieTCS OAHON M3 CaMbIX
OVHaMUYHBIX CUCTEM OpraHu3ma, KoTopas CnocoOCTBYET OCYLLECTB/IEHUIO
MUTaHKS, [bIXaHWS BCEX OPraHoB, CHabXaeT UX ropMoHamu, lepMeHTamu,
BATAMWUHAMW W APYTMMU TYMOPaibHbIMK BeLecTBaMu, 6e3 KOTOPbIX He-
BO3MOXXHO HOpPMa/ibHOe (DYHKLIMOHMPOBaHKe opraHu3Ma. FemMornobuH Kpo-
B/ SBNSETCA [/1aBHbIM 3BEHOM B O6ecreveHUy OpraHu3Ma KMC0pOLOM
[170]. Bbicokoe cofepxkaHume remornobrHa cnocobHo obecneuntb 6onee
BbICOKYKO WHTEHCMBHOCTb 06MEHA, C OJHOI CTOPOHbI, U 6ofee LUMPOKME
afanTaluMoHHbIe BO3MOXHOCTU [ BbDKMBAEMOCTWM B HebMaronpusTHbIX
ycnoBusx, ¢ apyroil. Tak, E. A. degoceeBa n C. C. ActadbeBa [186] B
CBOWX UCCNEAOBaHMAX MOKasau, YTO MO/0Ab OCETPOBbLIX Pblb, BblpalleH-
Has B YCNOBUSAX Y3B, xapakTepuayeTcs HU3KUM COAepXKaHneM remornobu-
Ha. BO3MOXHO, 3TO 06BACHAETCA 3ana3fblBaHMEM Pa3BUTWS KPOBETBOPHOWA
CUCTEMbl Ha (DOHE WHTEHCMBHOIO COMATUYECKOro pocTa. 3TO COCTOsSHWE
Ha3bIBaKOT JIOXKHOM, MM (DU3NONOTMYECKON, aHeMMen. [a 3TOro xapak-
TEPHO HeAOCTATOYHOE HACbILLEHWE 3PUTPOLMTOB remoriobuHom. BeposT-
HO, UTO BbICOKOE COfepaHue kucnopoga B Bofle Y3B (3a cueT okcureHa-
LMM) No3BoNIseT 0b6ecneynBaTb MeTaboMyeckmne MPOLECcChbl, akTUBHO Npo-
Tekatolme B opraHusme pbl6. Mo3ToMy HM3KME NoKasaTenn remoriobmHa
He ABNA0TCA NPOo6eMoit B Clyyae AanbHelillero TOBapHOro BbipallyBaHus
0CeTpoBbIX B ¥3B, HO 3anasgblBaHWE B Pa3BUTUU KPOBETBOPHOW CUCTEMbI
CHU3WUT KauyecTBO MOJ/OAW, MpefHa3HauYeHHOW Ans 3apblbfieHus B ecTe-
CTBEHHbIE BOOEMbI. [103TOMY pa3paboTka MeTOLMK, CTUMYIMPYIOLLMX pas-
BUTVE KPOBETBOPHOM CUCTEMbI, YNYULLEHNE OCHOBHbIX MOKa3aTenein Kposm,
a TaKKe Apyrux nokasaTeneid, XxapakTepu3yHLLMX XXU3HECTOMKOCTb MOSIOAM
0CETPOBLIX Pbl6, ABNAOTCA aKTyasIbHbIMU.

KpoBb cTana npefmMeToM ry60KOro U3yyeHus CpaBHUTENbHO HELABHO,
yemy CrMocoBCTBOBa/IM Pa3BUTME MEAULIMHCKOW 1 BETEPUHAPHON remaTono-
rvu, paspaboTka HOBbIX YHUBEPCA/IbHbIX METOZOB reMaTo/I0rMyecKoro aHa-
n3a, a Takke HOBasA 6oniee COBepLUeHHas Knaccuukalus KpoBu pbib,
npegnoxerHHas H. . WeaHosoi [47, 62]. Hambonee 4acto ucho/b3yroT
MOPOMMN3N0NIOrMYECKNE UCCNEA0BAHUA KPOBKW, OMpefensiowye creayo-
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LLMe noKasaTenu: cofgepxaHune remornobuHa (HGB), o6Lee ymcno spuTpo-
umToB (RBC), rematokputHasa BennumHa (PCV). Kpome T0ro, B COBpeMeH-
HOW MEeAMUMHCKON M MXTUOMATONOMMYECKOM NPaKTUKe MCMOMb3YHT pas-
NYHbIE 3PUTPOLUTAPHBIE MHAEKCHI, MO3BOMAIOLLIME KO/IMYECTBEHHO Xapak-
Tepy30BaTb COCTOAHUE 3PUTPOLMUTOB. K HAM OTHOCAT CpefjHee cofepkaHune
remorno6uHa B aputpoumte (MCH), cpegHuin 06bem aputpounta (MCV),
CPeAHIOD KOHLeHTpauuo remornobuHa B aputpoumte (MCHC). 3putpo-
LMTapHble MHAEKCHI BEXKHbI /151 BbIABEHWS TUMO- U FMAEPXPOMasunu, YTo, B
OCHOBHOM Y pblb, ABNSETCA CNEeACTBMEM MUKPO-, Makpo- U MeraioumTosa
[47].

V3 npeacTaBneHHbIX gaHHbIX (cM. Tabn. 4.4-4.15, puc. 4.5-4.12) cne-
ayet, uto HWAW WK o6nactm cnektpa (A =0,81 % 0,02 MKMm,
P =2,9+ 0,2 MBT/cM?) CNOCOGHO OKa3blBaTb BLIPWKEHHOE BNAHME Ha Pbi-
60BOAHO-6M0N0rMYECKME NOKA3aTeNM MOMOAU OCETPOBBLIX Pblb6 MpU Kpart-
KOBPEMEHHOM BO3/ENCTBUM Ha OM/I0L0TBOPEHHYHO MKPY. Mpn 3TOM Hanbo-
nee 61aronpusTHLIM BapuaHTOM SIBNAKOTCSA BO3AENCTBUA B HEMPEPLIBHOM U
moaynupoBaHHoM (F = 50 I'L) pexxmmax npv BpemMeHun akcnosmummn t = 60 c.
B panbHenwem B 3TUX OMbITHLIX rpynnax Obiav NpoBeseHbl UCCnefoBaHns
MOpP(00rMYecKoro coctaea KpoBu 50-cyTouHoi monoam (Tabn. 4.16).

Ta6nuuya 4.16. Biusuue ontumaiabHbix pesxuvos HUJIU UK o6nactu ciekrpa
(=0,81+£0,02 Mmgm, P=2,9+0,2 MBT/CMZ), Ha MopdoJI0rHYecKuii cOCTaB KPOBH
50-cyTounoii mosoau ruépuga C.BC (n = 5)

[uana3soH Hop- Fpynriv!
rokasaTenm Ma/TbHbIX 3Haue- OnbIT OnbIT
it KoHTponb (F=0Tuw, (F=50Tu,
t=60c) t=60c)

HGB, r/n 43,0-75,0 613+13 69,9 + 1,2** 74,0 £ 1,6**
PCV, % 19,0-33,0 250+1,1 26,0+0,9 31,0 £0,8**
RBC, x10* 0,78-1,35 1,07+0,04 | 1,38+0,06** 1,30 + 0,03***
MCHC, r/n 210,0-520,0 246,4+6,7 269,5+5,6* 238,9+6,5
MCH, nr 50,0-107,0 575+16 51,0+2,1* 57,3+28
MCV, Mkm® 146,0-245,0 233,7+53 189,8+9,9 239,4+6,9

B pe3ynbTate NpoBeAeHHbLIX UCCMEeLOBaHMWIA YCTaHOBMIEHO, YTO Y MOJIO-
[W, BblpaLLEHHOW B YCNOBMAX ¥Y'3B, OCHOBHbIE NMOKa3aTesIM KpacHOW KpoBu
BXOAAT B AManasoH HOpMasibHbIX 3Ha4eHuin [28, 260, 289]. OgHako B rpyn-
nax Monoau, amopuoHbl KOTOpOl noggepranvcs Bosgeiictemnio HAJTA UK
06/1aCcTK CNeKTpa B ONTUMaNbHbIX 403MPOBKaX, HabAanocs 60nee BbICO-
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Koe cofepXkaHune remornobuHa, reMaToKpUTHOM BENUYWHBI U 3pUTPOLUTOB,
YyeM B KOHTPO/bHOW rpynne. Tak, y MOIOAN B OMNbITHOM Fpynne, Ha amopu-
OHbI KOTOPOiA ocyllecTBnAnm Bo3geicTeme HUJTA VK obnacTu crnekTpa B
moaynuposaHHoM pexxume (F =50 I'u) 1 BpemeHn akcnosuuyum t = 60 c,
CO/ep>KaHMe OCHOBHOrO KOMMOHEHTa 3pMTpoumuToB (remMornobuHa) cocra-
BUno — 74,0+ 1,6 r/n (P <0,01), npn aTom 06beMHas (hpakums spUTPOLIM-
TOB B Lie/IbHOM KpoBKM (rematokput) coctasmna —31,0 + 0,8 % (P < 0,01), a
KOMIMYeCTBO 3pUTPOLMTOB — OLHOr0 M3 Hambosee BaXKHbIX MoKasaTenei
cucTeMbl Kposm — 1,30 + 0,03 x10™ (P < 0,001), Torja Kak B KOHTPO/bHOI
rpynne 3TW Mokasatenm coctasuam  61,3+13 r/n, 250+ 1,1%,
1,07 + 0,04 x10" cOOTBETCTBEHHO.

3aBHCHMOCTB CTUMYJIHPYIONIEr0 A CTBHSA OT BpeMEeHH IKCIO3HIIUH
U vacrorel mMoxyasimuu. OTAENbHONO O6CYXKAEHWUS 3ac/yXXMBAeT BbIsAB-
NeHHas B HacTosLel paboTe 3aBUCUMOCTb GMONOrMYECKOro AencTBma na-
36PHOr0 M3/Ty4YeHnst OT 4acToTbl MOAynsumu. Kak crnegyet M3 AaHHbIX,
npeAcTaBeHHbIX B Tabn. 4.9; 4.11; 4.14; 4.15 v puc. 4.6; 4.8; 4.10; 4.11,
npu BpemeHun Bo3aeicTens t = 60 ¢ (ONTUManbHOM A1 HENPEPbLIBHOMO 06-
NYYEHWs1) BO BCEX WCCNEAOBaHHbIX rpynmnax MOAYNMPOBaHHOrO BO3Aei-
CTBMA ¢ YacToTol F = 1; 2; 5; 10 'y cTumynupyrownii aphekT 3HaunTe Tb-
HO HWXe, Yem Npun 061y4eHUN 3MEPUOHOB B HEMPEPLIBHOM pexxume. OfHa-
Ko npu nepexofe K F = 50 'y HabnoaaeTcs NoBbIWEHWE CTUMYNPYHOLLIETO
[ECTBUSA M3/TyUYEHNs MO CPABHEHWIO C HEMPEPbIBHLIM WMAU APYTMU Bapu-
aHTamy MOy MPOBaHHOTO 061y4YeHns npu t = 60 ¢. MNpwu 3ToM, Hanpumep,
nokasaTesim Maccbl 0COGeR, MOMYYeHHbIX U3 001YYEHHOW MKPbI, a Takxke
napameTpbl UX TEPMOPE3NCTEHTHOCTU YBENNUMBAIOTCA MPUOIU3NTENBHO B
2 pasa no CpaBHEHMIO C MOJIOALIO KOHTPO/IbHBIX Fpynn. TO eCTb UCMOJb30-
BaHVe MOAYNMPOBaHHOro Bo3aelicTemst (F = 50 ') No3BONSIET 3HAUUTEb-
HO MOBLICUTbL BMONOrMYECKYIO aKTUBHOCTL Jla3epHOro n3nyyveHus. Kputu-
YECKMM MapaMeTpoMm, OnpesensaomMm 3aBMCUMOCTb (POTOBKUONOMMYECKOTO
ahhekTa OT YaCTOTbl MOAYNALMMK, SBNAETCH AIMTENbHOCTL Nepuoga (nay-
3bl) MeXay MMnynbcamn. TUMMYHbIE OCLMIOTPaMMbl BPEMEHHOI pasBepT-
KV 419 HENPepbIBHOTO U MOAYMPOBAHHOTO MO MHTEHCUBHOCTU U3NYYEHUS
NnonynpoBOAHNKOBOTO flazepa «CeHc 815» npefcTasneHbl Ha puc. 4.13.
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W, MBT
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W, MBT
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Puc. 4.13. OcuunnorpamMmmbl BPeMeHHOI pasBepTKM U3yYeHKs NoMynpoBOAHWUKOBOIO flasepa
«CeHC 815», HenpepbIBHOTO (@) U MOLY/IMPOBAHHOIO MO UHTEHCUBHOCTH (6)

Kak BugHo 13 puc. 4.13, npu 041HaKOBO CpefHel MOLLHOCTM /la3epHO-
ro usnyyenusa (W = 250 + 5 mBT) amnanTyaHoe 3HauyeHue molHoctn W, B
cryyae MOAYMAUMKM M3YYEHNS MPUMEPHO B 2 pasa Bbille TakoBOrO A/
HEMPEPBLIBHOTO M3yyeHNs. [pu 3TOM FybuHa MOAYISLUMU N3MTyYEHNs CO-
cTaBnseT > 95 %, a CkBaxXHOCTb Q = T/t = 2 (T — nepmog, t — AUTENb-
HOCTb uMMMyfbca). [pM  HU3KOM 4acToTe CNeAoBaHUs  UMMY/bCOB
(F=1-2Tu), korga AnmTenbHOCTb naysbl (t,) MeXAy HMMWU COCTaBnseT
3HaYMTENbHbIV BPEMEHHOW MHTepBan (t, = 250-500 Mc), CTPYKTYpHbIe ne-
PECTPOIKMN, MHAYLMPYEMbIE B KNeTKax aMOpMOHa NpefLecTBYHOLWMM M-
MyNbCOM, K MOMEHTY BO3A€E/CTBMA CleAYyOLLEr0 MMMy bCa PENaKCMpyHOT B
COCTOsiHMe, 6/IM3KOe K UcxoaHomy (Tabn. 4.17). B aTom cny4yae BennymHa
thoTobronornyeckoro ahhekTa He3Ha4YMTElbHA U NPaKTUYECKN He 3aBUCUT
OT ANUTeNbHOCTM Nay3bl (CM. puc. 4.6, 4.8). o Mepe COKpalleHMst BpEMEH-
HOFO MHTepBa/1a MeXAY UMMYNbCaMN CTPYKTYPHbIE NEePecTPOrKM, UHAYLN-
pyemble MPeALIECTBYIOLLMM UMMY/ILCOM, He YCreBas peflakcmpoBaTb B UC-
XOJHOe COCTOSIHWE, YCUNMBAKOTCSH BO3AENCTBMEM CrefyHOLLero CBeTOBOrO
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MMNY/bCa, YTO HaXOAWT CBOE BbipaXXeHWEe B 6onee BbICOKOM )oTo6MONOrmn-
yeckoM athhekTe npu t, = 50 mc, F = 10 'y (cm. puc. 4.9).

Ta6nuuya 4.17. JauTeabHOCTH May3bl MEXKIAY HMITYJI5CAMH MOIYJIMPOBAHHOIO
H3JTyYeHHs MOJIyIIPOBOIHHKOBOIO j1a3epa «CeHc 815»

YacTtoTa mogynsuum Mepuoa T, Mc [nvTensHoCTb naysbl
F, Iy MeXay UMNynbCamm t,, MC
1 1000 500
2 500 250
5 200 100
10 100 50
50 20 10

Mpn panbHeiwem yBeAWYEHUM YacTOTbl CefOBaHUA UMMY/bCOB
(F=50Tu, t, =10 Mc, T. e. NpU COKPaLLEHNN ANUTENBHOCTM Nay3bl MEXAy
HWUMUW) BEIMYMHA (HOTOBMONOTNYECKOr0 ahpeKTa NPeBbILLIAET TaKOBOM A1
HEMpepbIBHOr0 BO3aeicTBUsA (Hanpumep, puc. 4.10-4.12). OgHoin 13 BO3-
MOXHbIX MPWYMH MOBbILLIEHHOW 6GMOMOrMYECKO aKTUBHOCTW f1a3epHOro
M3Ny4YeHns, MOAYIMPOBaHHOIO ¢ YactoToi F =50 My, siBnsieTca Hecnocob-
HOCTb XMBbIX CUCTEM afjanTUPOBATLCA K 6bICTPO MEHAIOLLEMYCS BHELLHEMY
thmsnuyeckomy hakTopy, Y4TO NPUBOAUT K 60/ee BbICOKOMY (hoTO6MONOru-
YECKOMY [JEeCTBMIO MO CPABHEHMIO C HEMPEPbIBHBIM PEXUMOM.

CnepyeT, 0fHaKO, OTMETWTb, YTO MOAO6GHAA 3aKOHOMEPHOCTb B [eii-
CTBUW HEMPEPLIBHOTO W MOLY/IMPOBAHHOIO N1a3ePHOr0 M3/lyueHns Habnto-
[aeTcs NpU 3HepreTUYecKoii Harpyske E = 174 mx/cm? (t = 60 c), onTu-
MafibHOM AnA HenpepbIBHOMO pexumMa. Mpu nepexoge K ApYromy BpeMeH-
HOMY WHTepBany, Hampumep t= 300 ¢ (E = 870 mx/cM?), ONTUMaNbHBIM
4NnA CTUMYNALMU TepMOope3ncTeHTHoCTH (puc. 4.10) aBnsetca obnyuyeHue
3M6PUOHOB € YacToToi mogynaumm F = 10 'y, B TO Bpems Kak 06/1y4eHune
npu F =50 T UM B HeNpPepbIBHOM peXuMe ABMSeTCH MeHee 3(h(eKTnB-
HbIM. KaK nokasblBaeT aHa/M3 AaHHbIX, MPUUKHA BblleyKa3aHHOW 3aKOHO-
MEPHOCTW COCTOUT B TOM, YTO ONTUMaSIbHOE BPEMS BO3AENCTBUA ANs CTU-
MynSiLMM  PblBOBOAHO-0MOMOrMYECKUX MOKasaTeseli 3aBUCUT OT pexuma
06/1y4eHNs N YaCTOTbl MOLYALMN.

BblLLeCKa3aHHOe HAxXO4MT CBOE MOATBEPXKAEHWE U B paboTax [pyrux
aBTopoB [258, 402]. Tak, uccnefys B/WSHWE HEMNPepPbIBHOIO /a3epHOro
nanyyenus (A = 810 HM, P = 15 MBT/cM?) 1 U3nyYeHUs, MOAYMPOBAHHOMO
MO MHTEHCUMBHOCTY C YacToTon 26, 292, 1000 1 3800 Iy, Ha pocT pasnuny-
HbIX GaKTepuii, aBTopbl [258] 06Hapy>Xunu, 4TO HEMPEPbLIBHOE U3MyYeHe
yckopsieT ux pocT npu E = 1 [x/cm?, a gna usnyyenns ¢ F = 1000 nm
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3800 U, MakcMMmanbHOE CTUMYyNMpytoLlee [AeicTBMe HabntogaeTcs npu
E =2 [x/cm% npu F = 26 nam 292 Iy, AeiicTBue 6bI10 Cabo BbipakeH-
HbiM. B paboTe [402] nokasaHo, YTO ecnyM ONTMMYM B [030BOI KPUBOWA,
OTpaXKatoLLeid BUSHWE Ha CKOPOCTb (POPMMPOBAHWSI KOCTHOW TKaHM B
YCNOBMAX iN Vitro HENpPepbIBHOrO flazepHoOro mnanyveHns (A =830 HM) nnn
M3Ny4YeHns, MOAY/NMPOBaHHOIO C 4vactotoil F= 8 [u, HaxoguTca npw
E = 3,84 [x/cM?, To npu yactote mogynsaumm F =1 n 2 'y nonoxeHue
onTUMyMa npuxoauTes Ha E = 0,96-1,92 x/cm® n E = 0,48 [x/cm? cooT-
BETCTBEHHO.

Mo Bcei BUAMMOCTU, Hey4eT TOro 06CTOATENbCTBA, YTO OMTUMYM B f10-
30BOI KPUBOW CTUMYNMPYIOLLErO AEMCTBUA M3YUYEHNUS MOXET CYLLeCTBEH-
HbIM 06Pa30M 3aBMCETb OT PeXKMMa 06/1yUeHUs, SBNSETCA OAHON U3 NPUYMH
NPOTUBOPEYMBOCTY NUTEPATYPHbIX AaHHbIX [27, 38, 79, 156, 206, 258, 262,
265, 402, 403] 0 BANSHUM MOAYNSAUMM U3NYUYEHUS Ha (HOTOBMONOrnYecKme
apekTbl. Kak npaswno, BCMeCTBME CNOXHOCTM MPOBEAEHWUS MHOXe-
CTBEHHbIX 3KCMEepPUMEHTOB Ha /1abopaToOpPHbIX YKMBOTHLIX WA KYNbType
KNeToK, MCCnefoBaTe/to NPUXOAUTCH OrpaHNYMBaTLCS Kakoi-nnmbo ofHOW
[,030/1 BO3AENCTBYIOLLErO N3/yUYEHNS, Bbi3blBatOLLEl U3MEHEHNE KOHTPOMU-
pyemoro 61onoruyeckoro nokasatens. Npu aTom, Kak cnegyet U3 npuse-
[EeHHbIX HaMW AaHHbIX, Cpean COBOKYMHOCTW [030BbIX KPUBbIX, MOJy4YeH-
HbIX C 1CMO/Ib30BaHKEM HEMPEPLIBHOMO 1 MOAY/IMPOBAHHONO C YacToToi F = 1;
2; 5; 10; 50 'y, n3nyyeHUs, Bcerga MOXHO HaTU SHepreTUYecKuin avana-
30H, B KOTOPOM (hoToGMonornyeckme ahekTbl NPU PasNUHbIX PeXnmax
BO3AENCTBNSA MPaKTUYECKN He OT/IMYalOTCA WM HAaxogsaTcs B Mpegenax
OLINGKKM 3KcnepyMeHTa. Tak, No JaHHbIM pucyHKa 4.10, BHe 3aBUCMMOCTM
OT peXKnmMa BO3LEVICTBYIOLLEr0 M3yyYeHNns (HEMpepbIBHLIA MU MOAYNPO-
BaHHbI ¢ F = 1; 2; 5; 10; 50 '), BeNnYMHA CTUMYNMPYIOLLErO AEACTBIS
MO KPUTEPUIO TEPMOPE3VNCTEHTHOCTM npu t = 245 ¢ (E = 710 mx/cm?)
HaxoauTtcs Ha ypoBHe vy =110+ 5 %. To eCTb, UCNOMb3YA 419 CPaBHUTESb-
HbIX 3KCMEPUMEHTOB [030BYI0 Harpysky E = 710 mpk/cM?, He yaanoch 6Gbl
HaT BbIPKEHHOW 3aBMCMMOCTM OMOMOrMYECKOro AEVCTBUSA Nla3epHOro
U3MYYEHNS OT PEXMMA 0B/TYHEHNS N YACTOTbI MOZYIALMN.

YKazaHHas NpUYMHa MOXET ObITb BO3MOXHbIM 0OBSCHEHWEM pe3yrbTa-
TOB, MOMy4YeHHbIX B paboTe [265], aBTOpbI KOTOPOWA, M3y4yaBLUME BAUSHUE
HenpepbIBHOrO 1 mogynupoBaHHoro (F = 2,5, 20, 292, 20000 I'u) nanyue-
HuA (A = 820 HM, P = 800 MBT/cM?, t = 27 ¢, E = 21,6 [/cm?) Ha CKOpPOCTb
JerpaHynsuum TYUHbIX KIETOK B UCKYCCTBEHHO BbI3BaHHbLIX paHaxX KOoXu
3KCMEPUMEHTa/IbHBIX XXMBOTHbIX (KPbICbl), HE O6HAPYXXUAN 3aBUCUMOCTM
permcTpupyeMoro agekra 0T 4acToTbl MogynauumM. OAHAKo, MO AaHHbIM
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aBTOPOB paboThl [206], BCe BMAbI MOAYMPOBAHHOIO BO3AENCTBMSA Na3epHbIM
n3nyyeHvem ¢ F = 100, 200, 300, 400, 500 'y, (A = 635 HM, P = 0,89 MBT/cM?,
t = 1120 ¢, E = 1 [x/cM?) oKasblBaM 6onee H3KOE CTUMYAMPYIOLLIEe BANS-
HME Ha CKOPOCTb 3aKMBMEHUS PaH (KPbICbI) MO CPAaBHEHMUIO C HEMPEPLIBHBIM
06/1y4yeHneM.

B cBsisn ¢ 06cyrgaeMoii Npo6ieMoli B3aMMoCBS3M 610N0rMYecKol aK-
TUBHOCTW N1a3ePHOIO M3/Ty4eHUs U 4acTOTbl ero MOAyNALMK creayeT oTMme-
TWUTb, YTO B COBPEMEHHOI (hU3noTepanun JOMUHUPYIOLLENR SBISETCA TOUKa
3pPEHNS, UTO MaKCUMabHble Pasnnuma B LEWCTBUM HENPepLIBHOTO U UM-
NYNbCHOIO W3/yYyeHMs HabMloAalnTCs NPU HU3KOM 4acToTe MOLYNAUMM
[68]. Cuutaetcs [68], uto npu 3HaveHun F >500 — 1000 My, dmsmoTepa-
NeBTUYECKNI 3PPEKT MPAKTUYECKN He OT/IMYaeTCsl OT [eiCTBUA Henpe-
PbIBHOTO WCTOYHMKA. [eACTBUTENbHO, COrNacHo wuccnegoBaHusm [402,
403], npn 06y4eHnn 0cTe06nacToB B ycnoBmsx in vitro (A = 830 HMm,
E = 0,48 — 3,84 [Ix/cM?) MaKcUMasbHble pasnnuns B AeiCTBUAN HenpepbIs-
HOFO ¥ MOLY/IMPOBAHHOI 0 N1Aa3ePHOr0 M3MydYeHns Habnoganmeb Npn F=1u
2 I'u. Mpwn nepexoge K yacToTe mogynaummn F = 8 'y addpekTbl MogYyNNpO-
BaHHOIO W HEMPEPLIBHOTO M3M1y4eHMs Oblnn 6/1M3KK. TOX0XeR ToUKmM 3pe-
HWS MPUAEPXKMBalOTCA U aBTOpbl [38], uccrnegoBaBLIMe BAMSIHWE Hempe-
PbIBHOTO U MOAYNMPOBAHHOIO W3/y4YeHWs1 reunii-HeOHOBOrO  nasepa
(L =632,8 HM, t=15MuH, E =675 [k/cM?) Ha aKTMBHOCTb (hepMEHTOB
obMeHa TYyTaMUHOBOW KMCMOThbl B TKaHSAX KPbIC MPU WX 061y4YeHUM B
ycnoBusix in vivo. MokasaHo [38], uto npu F = 1 'y, xapakTep U3MeHEeHWi
(hepMeHTaTMBHOW aKTMBHOCTW 3HAYWTE/IbHO OT/MYaeTcA OT TaKoBOro, no-
NIYY4EHHOro MNpY HeMNpepbIBHOM BO34elCTBUM. [N8 HEKOTOPbIX (PepPMEHTOB
CBET, MOAYNMPOBaHHbIM C YacToToin F = 1 I'l, He BbI3blBa/l U3MEHEHMSI NX
akTnBHocTu. C yBennyeHnem yactoTel Mogynauum go F =10, uam 50 Iy,
CKOPOCTb (hepMEHTATUBHbIX NPOLECCOB B TKaHAX NPUOAMKaNach K YPOBHIO,
XapaKTepHOMY [ANS1 HEeMnpepbIBHOrO fa3epHoOro Bo3geicteus [38], a npw
F = 100 Ny, Habntoganocb CHMKEeHNE PoTo6MoN0rMyeckoro aexTa.

Pe3ynbTatbl UccnefoBaHuii [79, 156] Takke CBUAETENbCTBYHOT, YTO 3()-
(heKT NOJAaB/IEHNA CBETOM OKWC/IUTENbHOTO MeTabosm3ma CyCrneH3um Kre-
TOK CeneseHku (CNNeHOLMTOB), OLEHUBAEMBIV MO XEMUNOMUHECLIEHTHOMY
TeCTy, pa3MyeH ANA HEMPepbiBHOTO W MOAYNMPOBAHHOIO WU3/yYeHWs
(A = 632,8 HM) Npu oauHaKoBoii fose (E = 0,5 [x/cm?). Mpu 3TOM Makcu-
Ma/lbHble Pa3inymsi B YyBCTBUTENBHOCTM K/IETOK K HEMPEPbIBHOMY W UM-
MYNbCHOMY M3/Ty4YeHNAM HabMoAaTCA Npy YacToTe Mogynsaumm F=1 Ty
[79, 156]; ¢ yBenmueHnem 4actoThl Ao F = 50 'y pasnuumna B Aenctaun
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HEMNPEPBLIBHOrO 1 MOLY/IMPOBAHHOI0 W3MyYeHWn CTaHOBATCA CnaboBblpa-
YKEHHBIMU.

TakMm 06pa3om, Hawwy pe3ynbTaTbl, MOAYYEHHblE C WCMO/b30BaHNEM
n3nyyeHms MK obnactu cnektpa Npu BO3LEVCTBMUN Ha 3MOPWOHLI OCETPO-
BbIX pbi6 (A =0,81+0,02 Mkm, E = 174 mDK/CM?), HAXOAATCA B TECHOM
COOTBETCTBUM C HEKOTOPLIMM AaHHLIMM MO BINSHMIO Na3ePHONO U3MTyYeHNS
Ha aKTMBHOCTb (DEPMEHTOB B TKaHAX >KMBOTHbIX (A = 632,8 HM,
E =675 Ox/cv?) [38], MeTabonMsM CyCMeH3un KNeToK CeneseHKu
(A = 632,8 HM, E = 500 mfpk/cm?) [79, 156], pocT B YCNOBMAX in Vitro pas-
NMYHbIX GakTepuit (. = 810 HM, E = 1,0 x/cm?) [258] 1 MONOABIX KNETOK
KocTHoM TkaHu (A = 830 HM, E = 3,84 [x/cm?) [402, 403]. BAM3ocTb yka-
3aHHbIX pe3ynbTaToB, HECMOTPS Ha pas3nyme CMeKTPasibHbIX AUana3oHOB
BO3/ENCTBYIOLLErO M3/y4YeHUs, J030Bble HArpysKu, OTaMYaroLmecs 6onee
YeM Ha [Ba NOpsfKa, a TakxKe pasnyHble 06bEeKTbl UCCefoBaHMA CBUAe-
TeNbCTBYET 06 06LLE6MONOrNMYECKOM XapakTepe MOoyYeHHbIX 3aKOHOMEp-
HocTell. C Jpyrovi CTOPOHbI, 3TO YKasblBaeT Ha BO3MOXHOCTb MCMO/b30Ba-
HMS SMOPUOHOB Pbl6 B KauyecTBe YA0OHON 1 YyBCTBUTENbHOW MOAeNW Ans
nccnefoBaHMA MeXaH3MOoB 610N10rMyeckoli akTueHocT HUJTA.

Mogynauma onTUYecKoro m3nydeHuns (Npu BO3LENCTBMM Ha OMNIOLO-
TBOPEHHYIO UKPY) MOXET CYLLECTBEHHbIM 06pa30M U3MEHATL ero 61onoru-
UECKYI0 aKTMBHOCTb. B 3TO CBA3M MOXHO 0XMAaTb, UTO MCMO/b30BaHME
M3nyyeHWs, MOAYMPOBAHHOrO ¢ YacToToit F =50 U, nepcnekTMBHO Ans
MOBbILLEHNS TepaneBTUYECKOro AeWCTBUA HU3KOMHTEHCMBHOIO /1a3epHOr0
n3nyyeHusa. Fpuyem Takas TEXHONOrMA MOXET OblTb peann3oBaHa C UC-
Mo/Ib30BaHNEM CEPUIAHO BbIMYCKaEMOi B HaCTOsILLiEe BpeMsl la3epHOi Tepa-
MEBTMYECKOW annapaTypbl, MpeaycMaTpuBaloLeli COOTBETCTBYOLLME Of-
UMK 4N peanusauum MOAYnaunm U3yveHns no MHTEHCMBHOCTY B YKasaH-
HOM [mana3oHe vacToT [206].

CnefyeT OTMETUTb, YTO BbILLEPACCMOTPEHHbIE Pe3ynbTaTbl BANSHUS
MOLY/ALMN ONTUYECKOTO M3yYEHMS Ha ero 6Monornyeckyro akTMBHOCTb
HE PacnpoCTPaHATCH Ha 3aBMCUMOCTb 6MONOrMYECKOro 1 TepaneBTuye-
CKOro 3(h(heKTOB OT 4YacTOTbl C/IEfOBAHMA WMMMY/bCOB HAHOCEKYHAHOro
OvanasoHa. [ns nasepHbiX TepaneBTUUYECKUX annapaTtoB UMMYbCHOrO pe-
XUMa reHepaumu (onutensHoCTb mMnynbca T = 100 £ 50 HC) yBenuyeHue
4acTOTbl CNeflOBAHNS MMMY/bCOB COMPOBOXAAETCA POCTOM CpefHeld nnoT-
HOCTV MOLLHOCTU BO3JECTBYIOLLEr0 WU3/MyYeHUs, YTO U ABSETCS Onpege-
NAOLLEA NPUYNHON U3MEHEHMS BUOMIOrMYECKOTO 1 TepaneBTUYeCcKoro ag-
(heKTOB.
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4.5. BiusiHMe U3JIy4eHHs CBepXsipPKUX CBeTO/IMO/I0B HAa pa3BUTHe
MOJIOJU OCETPOBBIX PbIO

B HacTosiLee Bpems Bce O0MbLUNI MHTEPEC WCCNeAoBaTeneld Nposens-
eTCA K BO3MOXHOCTU KOPPEKUMM W CTUMY/IMPOBAHWU POCTa N Pa3BUTUS
rMapo6VMOHTOB MPY NOMOLLUM Pa3INYHBIX (PU3NYECKUX (haKTOPOB, 0CO6EHHO
B YC/OBUAX aKBaKy/bTypbl. K Takum (hakTopam OTHOCUTCS U HU3KOUHTEH-
CUBHOE nasepHoe nsnyyeHune (HUJIA). BmecTe ¢ TeM Hefb3s He OTMETUTb 1
LUMPOKOE UCMO/b30BaHME B COBPEMEHHBIX (HOTOTEPaneBTUYECKNX YCTaHOB-
Kax (Hapsgy € nasepami) UCTOYHWKOB HOBOFO TUMA CBETA — CBEPXbAPKUX
ceeTomsnydvarowmx anogos (LED — Light Emitting Diode). B oTinume ot
N1a3epHbIX UCTOYHWMKOB, M3yyeHne LED He aBnseTca KOrepeHTHbIM 1 MO-
HOXpoMaTU4HbIM [209].

MosiBneHWe NasepoB, LOCTYMHbIX ANA NPUMEHEHWUA B MeuLuHe, BeTe-
pUHapUK 1 XXMBOTHOBOACTBE, 0OOCTPWUMIO MHTEPEC HE TOMbKO K U3YYEHUIO
CTUMY/MPYIOLLIEN 3(EKTUBHOCTM MX M3YYEHUS, HO 1 K MEXaHW3MYy nep-
BUYHbIX (DOTO(U3NYECKMX MNPOLECCOB, ONPELENAoLMX OMUONOrNYECKyo
aKTUBHOCTb YKa3aHHOIo (hu3mnyeckoro aktopa. Havbonee npuHumnuans-
HbIM 1 OMpPeAensoWMM CTan BONPOC: ABNAKTCS N Habnogaemble aghdek-
Tbl Nla3epocneLUUYHbIMU (TO €CTb 3aBUCMMbIMU OT TaKMX XapaKTepUCTUK
Na3epHOro M3ny4eHMs Kak KOrepeHTHOCTb, MOHOXPOMATUYHOCTb, MONSpU-
3auus) Uan npucyLm nlbomy HelasepHOMY UCTOYHKKY cBeTa? (Hanpumep,
n3nyyenuto LED).

AHannM3 nuTepaTypHbIX AaHHbIX MOKa3as, YTO NPU OMpeaeneHHbIX YCo-
BUSAX BMONOrMYecKas akTUBHOCTb OMTUYECKOTO U3/TyUYEHWUS HWU3KOW UHTEH-
CMBHOCTU BMAMMOI M MH(PpaKpacHOW 06nacTeli CnekTpa MOXET 3aBUCETb
KakK OT CTereHW KOrepeHTHOCTW M3/lyUYeHWs, TaK U OT ero nonspusauuu.
B nuTepaType 06CYXAaIMCb TakXKe KOHKpeTHble (hoTo(u3nyeckne mexa-
HWU3Mbl PE30HAHCHOW M Hepe30HAHCHOW Npupofbl (OpUEHTALMOHHOE [Aeld-
CTBMWe CBETA; AENCTBUE rPagueHTHbIX CUI; AWUNOSb-ANUNONbHbIE B3aUMOAEN-
CTBMSI; TEPMOOMNTMYECKME MPOLLECChI), CMOCOOHbIE BbI3bIBaTb POTOOGKMONOM -
yeckre 3heKTbl, 3aBUCKMbIE OT MOMAPU3ALMM U KOTEPEHTHOCTU M3/yYe-
Hus [296, 344, 356, 396]. BmecTe ¢ TeM UMeeTCs psAf AaHHbIX [197, 266],
CBWAETENbCTBYIOLLMX, YTO MPY COMOCTaBMMOIA J030BOI HArpy3Kke CTUMY/N-
pyloLLee [e/iCTBME HE 3aBUCUT HK OT KOTEPEHTHOCTM OMTUYECKOrO U3/yye-
HWA, HWU OT ero nonspusayun. bonee TOro, WMPOKO pacnpocTpaHeHO MHe-
HMe 06 OTCYTCTBMM KaKMX-NMbo OCHOBaHWIA NpeanonaraTb BO3MOXHYHO
PO/b KOFEPEHTHOCTM W MONAPW3aLMM BO B3aUMOAENCTBUM OMTUYECKOrO
N3M1yYEeHNs1 HU3KOW MHTEHCMBHOCTM C BMONOTMYECKUMUN cUcTeMamu [266].
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MpvBefeHHbIVE aHann3 NMTepaTypHbIX CBEAEHUI HE NO3BONSET chenaThb
BbIBOZ, O NPUYMHAX NPOTUBOPEUMBOCTY AAHHbIX, NOMYYEHHbIX Pa3/IMYHLIMM
aBTOpaMu MpW WCCNEeA0BaHUM 3aBMCMMOCTU BMOMOrMYECKON aKTUBHOCTYW
ONTWUYECKOTO M3Ty4YeHMs1 OT KOTEPEHTHOCTW W MOMApU3aLmmn, N CBUAETENb-
CTBYET O HE0OXOAMMOCTM AanbHEMLWNX UCCNeA0BaHM B JaHHOM Harnpas-
NEHUN NPU TWATE/IbHOM KOHTPOJie CMEKTPasbHbIX, MOMSAPU3ALMOHHBIX U
3HEPreTUYECKNX XapaKTEPUCTUK NCTOUHUKOB M3/TYUEHUS.

MonyyeHHble 3aBUCUMOCTU CTUMY/IMPYIOLLErO OeACTBMS OT BPEMEHM
006/1y4eHNs NONIAPU30BAHHBIM N HEMOJISAPU30BAHHBIM W3/TYYEHNEM CBETOAU-
0[HOr0 UCTOYHMKA C AMHON BOMHbI A = 630 £ 10 HM B HEMpepbIBHOM pe-
XVUMe NPy NAOTHOCTW MOLLHOCTW U3nyyeHns P =29 +0,2 MBT/cM? B OT-
HOLUEHNN ANMHbI 50-AHEBHO MOMOAM OCETPOBLIX Pbl6 NMpPeACTaB/eHbl Ha
puc. 4.14, a B OTHOLLEHWM Macchl — Ha puc. 4.15. Ha puc. 4.14 no ocu a6ce-
LIMCC OTIOXKEHO BPeMs 06/1yHeHNs B CEKYHAAX, & M0 0CK OpAMHAT — BenUn-
Ha CTUMY/IMPYHOLLEro [EACTBUS W3/TyYeHUS B OTHOLIEHUM [O/IUHbI PbIb,
onpegensemas no gopmyne v, = (Lo/ L) - 100 %, rae L, — gamHa mMonoam
BO3BPATHOr0 rnbpmaa 6ectepa, MNOMYYEHHON M3 3MOPMOHOB, 06YYEHHbIX
Ha 24-i CTafuu Pa3BMTWS CBETOANOAHBIM UCTOUYHNKOM M3/TyYEHWNS KPacHOM
0651aCTV CNeKTpa, T. €. ONbITHaa rpynna, MM; L, — AnnHa Monioan Bo3spar-
Horo rnépuga 6ectepa, 3SM6PMOHbI KOTOPOI He NoABEPranMch BO3AENCTBUIO
M3Ny4YeHus, T. e. KOHTPOMbHasA rpynna. Mpu 3ToM KpvBas 1 oTpaxaeT 3aBu-
CYMOCTb CTUMYNVPYIOLLETO Le/CTBMA B OTHOLUEHWUWN 4IUHBI Pbl6 B NMPOLIEH-
Tax K KOHTPO/IO Mpn 06/1yYeHNN NONAPU30BAHHBLIM U3NyYEHUEM, a KpuBast
2 — HeMoSPU30BaHHbIM W3/TyUYEHVEM.

Ha puc. 4.15 no ocun abcumce 0TN0XKeHO BpeMsi 06/1yHeHUs B CeKyHax, a
MO OCK OPAWHAT — BEMMUMHA CTUMYUPYIOLLETO AECTBUS U3MYYEHWS B OTHO-
LLeHnn Maccbl pbib (v, = (Mo /M) - 100 %, rae M, — Mmacca Monoan BO3Bpar-
Horo rnépuga 6ecrepa, NOAYYEHHOW M3 3MOPUOHOB, 00/YYEHHbIX Ha 24-i1
CTafMn pasBUTUS CBETOAMOAHBIM UCTOYHMKOM W3MyYeHWst KpacHoW obna-
CTW CMeKTpa, T. . ONbITHas rpynna, Mr; M, — Macca MOJI0AM BO3BPaTHOIO
rmépuaa 6ectepa, SMOPUOHBLI KOTOPOW He NOABEPraiMCb BO3LENCTBUIO M3-
Ny4yeHus, T. e. KOHTPOSbHAs rpynna, Mr. MNpu aToM KprBas 1 oTpaxaeT 3a-
BUCMMOCTb CTMMY/IMPYHOLLErO Ae/CTBMS B OTHOLLEHUM Maccbl pblb B Mpo-
LUEHTaX K KOHTPO/O MpW 06/y4yeHMM MNONSPM30BAHHLIM MW3/TyYEHNEM, a
KpuBasi 2 — HeMoApPU30BaHHbLIM U3/Ty4eHUEM.
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Puc. 4.15. BausiHe CBETOAMOLHOTO U3/TyYeHMs Ha Maccy MO/OAM OCETPOBbIX Pbl6

YCTaHOB/EHO, YTO BO3AENCTBME HA SMOPMOHBI OCETPOBLIX PblO Ha 24-i1
cTaaum U3NyyeHNeM CBETOANOAHOMO NCTOYHMKA NPU NAOTHOCTA MOLLHOCTM
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BO3JENCTBYIOLLEro 13nyyenHns P =2,9 +0,2 MBT/cM? NpUBOAUT K CTUMY-
NAUUM UX L7WHBI U MAacChbl Kak npu 06/1y4eHnn NoNspu30BaHHbIM, Tak U
HEMo/IAPU30BaHHbIM M3yyYeHneM. OgHaKo Npu 061yYEHUN IMHEAHO MONs-
PV30BaHHbIM M3/Ty4YEHNEM MPU ONTUMAasIbHbIX YCNIOBUSIX BO3AENCTBUS CTU-
MyMpYOLWNI 3htheKT 3HAUMTE/bHO BbILLE, YEM HEMONAPU30BAHHbLIM.

BbllleckazaHHOe MOATBEPXKAAETCA fAaHHbIMW, MPeACTaBNEHHbIMU B
Tabn. 4.18 n 4.19. Mpu atom B Tabn. 4.18 npuBefeHbl 3HAYEHNUs CpesHei
[NVHbI, a B Tabn. 4.19 — cpeaHein maccbl 50-AHEBHON MONOAM OCETPOBBLIX,
3MOpPMOHBI KOTOPOIA Ha CTafnK OpraHoreHesa He NOABepPrasMchb (KOHTPO/b-
Has rpynna) unu nogsepranuch (OMbITHas rpynna) BO3AENCTBUIO MONSpK-
30BaHHOTO U HEMnonsApu30BaHHOIO WU3MyYeHWsi CBETOLMOLHOIO0 WUCTOYHMKA
KpacHOi 06/1acTy CneKTpa ¢ AAMHON BOMHbI A = 630 = 10 HM B HenpepbIB-
HOM peXuMe NpY NAOTHOCTM MOLLHOCTU BO3AEWCTBYIOLLEr0 M3My4YeHus
P =2,9+0,2 MBT/cM’.

Ta6nuuya 4.18. IMokasarenn cpeaneii IMHbI 50-THEBHOW MOJIOH 0CETPOBBIX PHIO,
IMOPHOHBI KOTOPOH Ha 24-ii CTaMH PA3BUTHS NMOABEPrajauch BO3/eiiCTBHIO
NOJISIPHU30BAHHOTO M HEMOJISIPU30BAHHOTO U3JIy4eHUsI KPACHOIT 06,1acTH crieKTpa

BennumHa LlocTosep-
Bpewms CpepHsas cTu-
< HOCTb OT/IN-
Pexxkum BO3eNCTBUA 06nyl—|e— Macca, Mynlapyrou.l,ero umii ot
Hus, C L, Mm ,qewczzm Yo KOHTpONA
KoHTposnb 0 47,005 100 -
30 49,2+04 104,7+0,8 P <0,001
60 519+04 110,5+0,9 P < 0,001
Monsapn3osaHHoOE 90 50,7+0,4 107,8+0,8 P < 0,001
u3ny4eHme 180 485+0,4 103,1+0,7 P<0,05
300 46,0+0,3 97,9+0,6 -
600 50,1+0,4 106,6 + 0,9 P < 0,001
30 48,204 1025+0,8 -
60 495+0,3 105,3+0,7 P <0,001
HenonspusosaHHoe 90 48,704 103,7+0,7 P <0,01
u3ny4eHme 180 46,4 +0,3 98,7+0,7 -
300 454 +0,3 96,6 +0,6 P<0,01
600 49,0+04 104,4+0,9 P<0,01
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Ta6nuua 4.19.Moka3arenan cpeaneii Macchl S0-IHEBHOIl MOJIOH OCETPOBBIX PbIO,
IMOPHOHBI KOTOPOIi HA 24-i cTaJMH Pa3BUTHS MOABEPrajMcCh BO3/1eiiCTBUIO
NOJISIPH30BAHHOTO M HEMOJISIPU30BAHHOTO U3JIy4eHHsI KPACHOIi 06,1acTH crieKTpa

B Te4YeHH e Pa3InvHOIro BpeMEHHU

Bennunna
Bpems CpepgHss cTu- Aocrosep-
Pexxum Bo3gelicTeus 06nyye- macca MYNUPYIOLLLET O HOE‘E’VI(’J?V"
HUS, C M, mr ,qemcrozm Yo KOHTpONS
KoHTposnb 0 566,3+9,5 100 -
30 615,4 + 16,2 108,7+2,9 P<0,01
60 671,5+20,9 1186 £3,7 P < 0,001
MonApu3oBaHHoe 90 6252+ 154 1104 2,7 P<0,01
nanyeHve 180 587,8 + 13,1 103,8 2,3 -
300 555,0 £ 10,4 98,0+1,8 -
600 608,4 £ 14,9 107,4£2,6 P <0,05
30 577,0+ 13,0 101,9+2,3 -
60 5926 + 15,3 104,6 £2,7 P <0,05
HenonApu3oBaHHoe 90 574,9 +10,2 1015+1,8 -
n3nyyeHme 180 558,4 + 8,4 986+15 —
300 546,8 +9,1 96,6 +1,6 -
600 588,1+ 11,7 1039+2,1 -

3 npeacTaBfieHHbIX [aHHbIX CregyeT, 4To 061yyYeHMe 3MOPUOHOB
OCETPOBbIX PblO6 Ha CTaauy opraHoreHesa NPUBOLUT K YBEUYEHUIO pas-
MEepPHO-BECOBbIX MOKa3zaTesnieii Monogu. Tak, ecim B KOHTPObHOW (Heobsy-
YeHHOW) rpynne cpedHss anuHa  50-gHeBHbIX 0C06ein cocTaBnseT
L,=47,0+0,5 MM, TO Ana rpynnsl pbi6, SMGPMOHLI KOTOPOI NoaBeprannch
BO3JENCTBMIO  MONMSIPU30BAHHOIO  M3MlyYeHWs  C  [JIMHOW  BOJHBbI
A =630 % 10 HM NpPVU MAOTHOCTU MOLLHOCTK P = 2,9 + 0,2 MBT/cM? B Teue-
Hue 60 ¢, L, = 51,9 £ 0,4 MM, T. €. BeNMUNHA CTUMY/IMPYIOLLErO AeiACTBUA
coctasnsieT y, =110,5+0,9 %, [OCTOBEPHOCTb OTNNYMIA OT KOHTPOSS
P<0,001. Mpnt=30cL,=49,2+0,4 mm, y, =104,7 £ 0,8 %, P < 0,001, a
npnt=90c, L,=50,7+0,4 mm v, =107,8 + 0,8 %, P <0,001. Kak B1aHO
13 puc. 4.14 (kpvBaa 1), fanbHeiillee yBeMYeHNe BPEMEHW BO3LECTBUA
MPUBOAUT K CHUDKEHWUIO CTUMYNIUPYIOLLEro AenCTBUA MONSPU30BAHHOIO
M3NyYeHWs CBETOAMOAHOIO MCTOYHMKA B OTHOLUEHWUW ANWHbI 50-AHEBHOM
MO/I0AN.

Mpy 1CNoMb30BaHUN HEMONAPU30BAHHOTO W3NYYEHUS MaKCUMaibHOe
CTUMY/IMPYIOLLIEe feliCTBME Takke HabnodaeTca Npu BpeMeHy 06/1yueHus,
paBHom 60 c. OpHako, KaK cnefyeT u3 Tabn. 4.18, B 3TOM cny4ae
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L,=49,5+£ 0,3 MM, a BeIMYMHA CTUMYNVPYIOLLEro AENCTBUS COCTaBNseT
v, = 105,3 £0,7 %, P < 0,001. MNMpwn BpemMeHWN BO3AEWCTBMA HENONAPU30BaH-
HbIM u3nydeHvem t = 30 ¢, L,=48,2+0,4 mm, v,=102,5+0,8 %, a npu
t=90c, L,=48,7+0,4mm, y,=103,7+0,7%, P<0,01. CornacHo pwuc.
4.14 (kpuBas 2), panbHelillee yBeMYeHe BPEMEHN BO3AECTBNS NPMBOANT
K CHVDKEHWIO CTUMY/IMPYIOLLErO AelCTBUA HENONSPU30BAHHOIO U3MYyYeHNs
CBETOAMOAHOI0 MCTOYHMKA B OTHOLLEHWW ANMHbI 50-AHEBHOI MONOAMW.

Takum 06pa3om, MakCUMa/IbHbI CTUMYAUPYIOLWNIA 3eKT B OTHOLLE-
HUWM ANKHbI 50-AHEBHOI MOMOAW OCETPOBLIX Pbi6 HabnOAaeTca Mpu BO3-
[eACTBMN Ha 3MOPMOHBLI MONAPW30BAHHBLIM W3/TYYEHWEM CBETOAMOLHOIO
MCTOYHMKA KpPacHOW 06/11acTy CrnekTpa € AAMHONM BOMHbI A = 630 = 10 HM
NP NJIOTHOCTU MOLLHOCTU P =29+ 0,2 MBT/cm’ B Teuenme 60 + 30 c. [ins
HEMO/IAPU30BAHHOIO MCTOYHMKA C TEMM XXE NapameTpamMn CTUMYAMpYoLLee
[eliCTBME CYLLECTBEHHO HUXE.

AHanornyHas TeHAeHUWs MPOCMEXMBAETC M NPU KOHTPOSie Macchbl
50-AHEBHON MOSIOAN OCETPOBLIX Pbib. Tak, ecnv B KOHTPO/bHOW (Heobny-
YEHHOW) rpynne cpeaHas Macca 50-AHEBHbIX 0CO06eli cocTaBnseT
M, =566,3 £ 9,5 Mr, TO Ana rpynnbl pbi6, 3M6PUOHLI KOTOPOW Mmoggepra-
NNCb  BO3MENCTBUIO MOMIAPU3OBAHHOIO W3NYYEHUS C  AIMHON  BOJHbI
A =630 + 10 HM NNOTHOCTLIO MOLHOCTM P = 2,9 + 0,2 MBT/cM® B TeueHue
60 ¢, M,=6715%20,9 mr, T.€. BeIM4YMHA CTUMY/NPYIOLLErO AeACTBUNS
cocTaBnseT vy, =118,6 3,7 %, [OOCTOBEPHOCTb OTAUYUIA OT KOHTPOSS
P < 0,001. Mpu BPEMEHN BO3delicTBuA pasHom  30c,
M,=6154+16,2wmr, v,=108,7+29%, P<0,01, a npu t=90 c,
M,=625,2+ 154 wmr, y,=110,4 £ 2,7 %, P <0,01. Kak BugHo u3 puc. 4.15
(kpvBas 1), manbHeilee yBenMuyeHWe BPEMEHW BO3AENCTBUS MPUBOAMT K
CHVDKEHMIO CTUMY/IMPYIOLLETO AEACTBUSA MONSPU30BAHHOIO U3NTyYeHWs CBe-
TOAWNOAHOI0 UCTOYHUKA B OTHOLLEHMN Maccbl 50-AHEBHOI MOOAM.

Mpy 1CNoMb30BaHUN HEMONAPU30BAHHOTO W3NYYEHUS MaKCUMabHOe
CTUMY/IMpYIOLLIEe AeCTBUE Takke HabnoAaeTcs npy BpeMeHW 061ydeHus
paBHoM 60 c. OpHako, Kak cnegyeT u3 Tabn. 4.19, B 3TOM cny4ae
M,=592,6 +£ 15,3 Mr, a BeNMUYMHA CTUMYUPYIOLLErO AeACTBUA COCTaBNseT
Ywm=1046+27%, P<0,05 MNpu t=30c, M,=577,0+£13,0wmr
Ym=101,9+2,3%,anpnt=90c, M, =574,9 £ 10,2 Mm vy, = 101,5 + 1,8 %,
P < 0,01. CornacHo pwuc. 4.15 (kpuBasi 2), ganbHelillee yBesMyeHne Bpeme-
HW BO3AEACTBUSA NPUBOLUT K CHUKEHWUIO CTUMYNMPYIOLLEro [eiCTBuMS
HEMNo/APU30BaHHOIO M3/TyYeHWUs CBETOAMOAHOIO UCTOYHMKA B OTHOLUEHWM
maccbl 50-4HeBHOI Monoau.
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Takum 06pa3om, npy 06y4YeHNM 3MOPMOHOB OCETPOBLIX Pbl6 Ha CTa-
[MN opraHoreHesa U3nyvyeHVeM CBETOAMOLHOIO UCTOYHMKA KpacHOW obna-
CTW CMEeKTpa C AJIMHON BOMHbI A =630 + 10 HM, MIOTHOCTHIO MOLLHOCTM
P =2,9+0,2 MBT/cM® MaKcUMasbHbIii CTUMYAMPYIOLLMIA 3(hheKT B OTHO-
LeHUn Maccbl 50-gHeBHOM MONOAM Habn4aeTCs MpW UCMOAb30BaHNM NO-
NAPVU30BAHHOTO U3/Ty4eHMs U BPEMEHW Bo3aeincTans t, pasHoM 30-90 ¢ .

OTMunTENbHOM 0COBEHHOCTHLIO 3asIB/IEHHONO Cnocoba CTUMYNALUN
pa3MepHO-BECOBbIX MOKasaTefieli MOMIOAM OCETPOBLIX PbI6 ABISAETCA ero
60nee BbIPaXXEHHbIA CTUMYNMPYIOWWA 3(eKT B CPaBHEHMM C MPOTOTU-
MOM, COKpalLeHWe BPEMEHW BO3AENCTBUSA, a TakKe BO3MOXHOCTb ero npu-
MEHEeHWsl KaK B TEXHONOrMU NPYyAoBOro, Tak v WHAYCTPUANbHOro OCeTpo-
BOACTBA. [elCcTBUTENbHO, ECAM 471 MPOTOTMMA MakKCUMasbHbIA CTUMYN-
PYIOLMA  3(heKT CBETOBOrO BO3AENCTBMS 4N  MacChl COCTaBnseT
vw =108 %, ana pnHbl v, 104 %, TO NpyU MCMONMb30BaHUN 3aAB/IIEMOTO
cnocoba vy = 118,6 + 3,7 %, v, = 110,5 + 0,9 %. CnefyeT Takke OTMETUTD,
YTO NOCKOMbKY UCTOYHMKOM WU3NyYeHUA ABNSAETCA ManorabapuTHbIii CBETO-
OMOAHbI annapart, TO ero NpYMeHeHWe B YCNOBMAX WCKYCCTBEHHOIO BOC-
MPOM3BOACTBA U BbIpALLMBAHWA MOSIOAM OCETPOBbLIX Pblb He co3aaeT (B OT-
NnyKe OT NPOTOTUNE) HEYA06CTB 06CY>KMBAIOLLEMY NEPCOHaY.

MonyyeHHble B HACcTOALLE paboTe pe3ynbTaTbl CBUAETENLCTBYIOT O Bbl-
paXKeHHON 6GMOMOrMYECKON aKTUBHOCTM HU3KOMHTEHCUMBHOIO W3/yYeHums
KpacHoli 06n1acTh CneKTpa, 3aK/ovatoLLeiics B CMOCOBGHOCTH CBeTa BAUATb
Ha MOCT3MBPMOHa/IbHOE Pa3BUTME OCETPOBLIX PblG NPU KPaTKOBPEMEHHOM
OAHOKPaTHOM BO3LENCTBMM Ha 3MOPWOHbI Ha CTagun opraHoreHesa. JKc-
NEPUMEHTANILHO 3TO MPOSBAAETCS B MOBbILUEHNW MapamMeTpOB XW3HECTON-
KOCTW CTaHJapTHOM MO/0AMN OCETPOBbIX PblO K BO3AEACTBMNIO Hebnaronpu-
ATHbIX (DAaKTOPOB cpeabl 06MTaHUa (AeuUMTY KUCIopPoaa, 3KCTpeMasibHOl
TemnepaType, TOKCMKAHTaM), a TakxXe B CTUMYNAUMM pasMepHO-BeCOBbIX
MoKa3saTesieil pbl6 N0 CpaBHEHMIO C 0COBAMU KOHTPOJIbHBIX Fpynn, aM6puro-
Hbl KOTOPbIX He MNOABEPra/MCb BO3AEMCTBMIO OMTMYECKOTO W3/YyYeHMs.
APdeKTbl, UHAYLMPYEMbIE ONTUYECKUM W3NYYEHWEM, XapaKTepu3yoTcs
BbICOKMM YPOBHEM [OCTOBEPHOCTU. Kak cnefyeT W3 faHHbIX, Npejcras-
NeHHbIX B Tabnuue, Hanbonee CyLEeCTBEHHbIE PA3INYNA MeXay rnokasaTe-
NAMU ONbITHBIX Y KOHTPO/IbHLIX FPYNM HAabM0AaTCA NPU UCNO/b30BaHUN
B Ka4yecTBe TeCTOB YCTOWYMBOCTM 50-AHEBHOI MOMOAN K AethULMTY KIUCO-
pofa B cpefe 06WTaHMA, a TakkKe NPU KOHTPO/E MacChbl Tena ocobeil.
Mo 37Ol NMpUYMHE GOMBLUMHCTBO CPaBHWUTE/bHLIX WCCNeA0BaHNI 3gdek-
TUBHOCTMW BO3LEWCTBUS IMHENHO-, LMPKYNSPHO-MONSAPU30BaHHOTO 1 HEMo-
NAPU30BAHHOIO W3/YYeHUs, a TaKKe W3NYUYeHUs, XapaKTepusyroLLerocs
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pasfIMYHOi CTeNeHbI BPEMEHHOW KOrepeHTHOCTH, NPOBEAEHO C UCMO/b30-
BaHMEM YKa3aHHbIX TECTOB.

Ha ocHoBaHUM NPOBEAEHHbIX WCCeA0BaHNI chenaH BbiBO 06 onpefe-
NAKOLEM 3HAYEHUU MONAPU3aLMN U3NTyYEHUS B peasiv3aumn ero buonoru-
yeckoro geiicteus. O6palaeT Ha cebsl BHUMaHKe T0, YTO MpPW BO3AENCTBUM
HEMO/PM30BAHHOI0 M3/Ty4eHUs CTUMYIMPYIOLLIEE AENCTBME XOTA U SBMISETCS
foctoBepHbIM (p < 0,05), oiHaKOo BennymHa ah(heKTa 04eHb HE3HAUUTESbHA.

COBOKYMHOCTb MPeACTaBeHHbIX AaHHbLIX CBUAETENbCTBYET O TOM, YTO
HabNJArTCA CYLLECTBEHHbIE Pas3nuMs B OGMOMOTMYECKON aKTUBHOCTU
NONSAPU30BAHHOTO M HEMOJIAPU30BAHHOMO CBeTa B OTHOLUEHWN 3MOPMOHOB
0CETPOBbIX Pbl6 MpY KOHTPO/Sie pasMepHO-BECOBbIX MOKasateneil 1 napa-
METPOB XXM3HECTOMKOCTN K He6MaronpusTHbIM YCNOBUAM Cpeabl 06MTaHus
50-HeBHO MONOAM PbIO, NOMYYEHHON M3 YKa3aHHbIX 3MOPVOHOB. Pe3ynb-
TaTbl UCCNEA0BaHW MOTYT ObITb MOJIOXKEHLI B OCHOBY paboT Mo Co3AaHuto
crneumabHbIX YCOBUIA AN MHKYGMPOBaHWS OMI0A0TBOPEHHON UKPbI LIEH-
HbIX BAOB Pbl6 C MPUMEHEHMEM NTA3ePHO-ONTUYECKMX TexHONOrniA. OfgHa-
KO [jaHHbIi BONPOC — TeMa NOCAeAYyOLWMX NyBanKaLmnii.

4.6. BiusiHMe ONTHYECKOr0 U3JIy4eHHUs Pa3JUYHBIX JJUH BOJH
Ha pa3BUTHE MOJIOAU PbIO

PaHee [132, 133, 136, 335] Hamm 6bII0 NOKa3aHO, YTO 3MOPMOHBI PbI6
ABNAKOTCSA YAOOHOI MOAENbIO ANA UCCNEeS0BaHUA MEXaHn3MOoB bronoruye-
CKOl aKTMBHOCTU OMTWMYECKOro M3ny4yeHus. Mpy ONTUMabHbLIX NapamerT-
pax (A = 808 HM, NNOTHOCTb MOLHOCTA P = 2,9 MBT/cM?, A/inTensHoCTb
BO3AeNcTBusA t = 60 C) nasepHOE M3Ny4YeHWe OKa3blBAeT BbIPaXKEHHOE CTU-
MynupytoLLee AeicTBMe Ha pPblIBOBOAHO-OMONMOrMYECKME MOKa3aTenn oceT-
POBbIX PblB, CHWKasA 4acTOTy aHOMa/uiA B pasBUTUM, MOBbILLIAS BbDKMBae-
MOCTb, Pa3MepHO-BECOBbIE MOKa3aTeNM, XN3HECTONKOCTb IMYNHOK U MOJIO-
O, YBENNUMBasA 3KCTepPbepPHbIE MOKa3aTeNM TOBapHbIX rof0BUKOB. CTUMY-
NNpYOLWMA 3thdeKT CUbHO 3aBUCUT OT NOAAPU3ALUN U MHTEHCUBHOCTYU
M3NYYeHUs, BPEMEHN U PEXMUMOB (HEMPEPbIBHLIA, UMMY/bCHbIA, MOAYNN-
POBaHHbI) BO3AECTBMSA. B TO )e BpeMsi CTeMeHb KOFepeHTHOCTW U3nyYe-
HUS1 He UrpaeT OMpeaenstoLeii pon B MexaHU3Me 61MON0rMYecKon akTyB-
HOCTM YKa3aHHOr0 (h13M4eckoro gpakTopa: AeincTBMe Nonspu30BaHHOIO KBa-
3MMOHOXPOMATMNYECKOr0 M3/Ty4eHNs1 CBETOAMOLHOIO UCTOUHMKA U SIa3epHOr0
Avoaa 6/113Kol ANMHBI BOSTHBLI MPaKTUYeCKU He oTnyaeTtcs [136, 337].

Llenb HacToAWMX MCCnefoBaHWA — U3yUeHUe BAUAHWA 06TyYeHrs onJio-
[IOTBOPEHHOW MKPbI Ha Moc/efyoLlee 3MOPUOHaANIbHOE 1 NOCT3MBPUOHANb-
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HOe pa3BMTWE OCETPOBLIX PbI6 B 3aBUCUMOCTY OT [/IMHbI BOJHbI U3MyYeHUs
BUAMMOI 1 6nkHeld VIK-061acTein cnekTpa 1 nocneaoBaTe/lsHOCTU BO34EN-
CTBUS (KOMOMHMPOBaHHOE 06/1yYeHME). AKTYaNbHOCTb U3YYeHUst KOMOUHU-
pOBaHHOIO BO3AeWCTBMA 06YCNOB/EHA NUTEPATYPHLIMW AaHHbIMK, CBUAE-
Te/IbCTBYIOLLMMM O BO3MOXHOCTM 3HAYUTENIbHOTO YCUEHWS BUOMOrMYecKoro
[ecTBUS CBETA 3a CUET Moc/efoBaTeNlbHOro 061yyeHus [177, 307].
PesynbTaTbl UCCNEAOBaHWUA BAVSHWUS MONAPU30BAHHOIO W3/TyYeHUs CBe-
TOOMOAHbIX  UCTOYHWMKOB cuHeld (A = 450+15 HM) u  KpacHoi
(A =630 + 10 HM) obnacTeid CNeKTpa, a TaKke MOASPM30BAHHOIO U3MYyYeHUs
MH(ppakpacHoro ananasoHa (A = 808 HM) Ha pa3BUTUE SMOPMOHOB 1 PbI6 NpU
06/1y4eHUN Ha 3MOPUOHA/IbHON CTaaWM NPeacTaB/eHb! Ha puc. 4.16.

BhIKHBAeMOCTE HA CTAQHI Hapymenns B pazsuron
BBIKJI€Ba, Yo 00OHATEIBHBIX OPraHoe, %
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Puc. 4.16. BAnsH1e HenpepbIBHOro ONTUYeCKOro usnyyeHus (P = 2,9 + 0,2 MBT/cM?, t = 60 c)
pasnMyYHOro CNeKTPasibHoOro AnanasoHa Ha BbKUBAEMOCTb MPeAIMUNHOK Ha CTanu BbIK/eBa
(@), Ha HapyLLeHUs B pa3BUTUM UX 0BOHSATENbHBIX OpPraHoB (6) 1 Ha HaKOoM/eHUe Macchbl
50-CyTO4HOI MOMIOAY OCETPOBLIX Pbib (6): 1 — KOHTPO/bHAA rpynna; 2, 3, 4 — rpynmbl,

Ha 3MOPUOHbLI KOTOPbIX BO3AECTBOBaIM ONTUYECKMM M3MTy4eHnEM CUHero (2), KpacHoro (3),
MH(paKpacHoro (4) NCTOYHUKOB
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M3 pucyHKa cnegyet, 4To atheKT AeCTBUA AOCTATOYHO CU/bHO 3aBU-
CUT OT CMEKTPasbHOrO AnanasoHa BO3AENCTBYIOLLEro n3nyyeHus. Makcu-
MafibHoe CTUMYMMpYIOLLee AeCTBME OKasblBaeT M3MyyeHue GAVKHEN WH-
(hpakpacHoii 06nactu cnektpa A = 808 HM, P =2,9 + 0,2 MBT/cM?, t = 60 ¢
obnacTeii cnekTpa, COOTBETCTBEHHO; 5—-8 — rpynmbl, Ha 3MOPUOHBI KOTOPbIX
nocnegoBaTeNbHO BO3AENCTBOBAIN W3MyUYEHWEM CUMHEro W KpacHoro (5);
KpacHoro v cuHero (6); cuHero n UK (7); MK n cuHero (8) cnekTpanbHbIX
[mana3oHoB. B KauecTBe KpuTepus, CBUAETENbCTBYIOLLETO O B/IMAHWUN Of-
TUYECKOr0 M3/TyYeHWs Ha pa3BUTUE pbib, Obln BbIGPaHb! CnedytoLLme Noka-
3aTenn: BbDKMBAEMOCTb MPEf/IMYUHOK Ha CTafuu BbIK/EBa; KONUYECTBO
HapyLUeHW B PasBUTUM OBOHATESIbHBIX OPraHoB NPef/IMUYMHOK; CPeAHss
macca 50-aHeBHOI1 MOSIOAM OCETPOBbLIX PbIO.

Tak, ecim B KOHTPOJSIbHOM rpynne, BbIXWMBaeMOCTb MPeA/MYMHOK Ha
cTafgum BblKNieBa cocTaBnsna ys = 70 + 3,5%, TO Npu BO3AECTBUAM U3Nyye-
HMA A = 450 HM — v, = 78+2,2%; A = 630 HM — y; = 80 % 1,5%;
A = 808 HM — v = 94 + 2,3 %. AHaorMyHasa 3aKOHOMEHOCTb MPOC/eXunBsa-
€TCA U NPU KOHTPO/E KOAMYECTBA HapYLUEHWUI B Pa3BUTUKN OBOHATENbHBLIX
OpraHoB MPe/IMYMHOK W MpW M3MepeHUn Maccbl 50-gHeBHON MOMoaw.
Hanpumep, eciv B KOHTPO/IBHOI rpynne aHOMaaMmn B pa3BuTAM Habnoja-
NNCb B vy, =22 = 2,4 % OT ee YNCNEHHOCTK, TO A4/ JIMYNHOK, MOSTYHEHHbIX
M3  06NyYeHHbIX 3MOPWOHOB, [aHHble MOKasaTenu  COCTABNAOT:
ana A = 450 HM — v, = 16 £1,3%; ana A = 630 HM — y, = 13 +0,8%j;
ans A = 808 HM — v, = 8 £ 0,7%. CpefHsasa macca 50-AHeBHON monoau, no-
NYYEHHOW W3 3MOPMOHOB, O06MYYEHHbIX CUHUM CBETOM, COCTaBnsna
Yw = 122 £ 2,5% M0 OTHOLUEHMIO K KOHTPO/HO; 06/1y4eHHbIX KPacHbIM CBe-
TOM — y,, = 125 + 5,5%; nH(ppakpacHbIM — vy,, = 185 + 5,5%.

CnepoBaTesibHO, Pa3BUTMeE OCETPOBLIX PbI6 HA 3MOPUOHAILHOM W MOCT-
3MOPNOHANIbHOM YPOBHE CYLLECTBEHHO 3aBWUCUT OT [JIMHBI BOJHbI U3NyYe-
HUA, BO3AECTBOBABLUEr0 Ha AMOPMOHBI Ha 24-i1 CTagun 3MOGPUOHANBHOIO
passuTU.

CregytowmiA aTan MCCnefoBaHWin CBA3aH C M3y4eHVeM 3aKOHOMEPHO-
CTeli KOMBVHMPOBAHHOTO [elCTBUS Ha AMOPMOHBI CBETA PasNYHbIX AAWH
BOJH. [MonlyyeHHbIe pe3ynbTaThbl NpefcTasneHsl B Tabn. 4.20.
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Tabnuuya 4.20. Bausinue mocie10BaTe1bHOr0 (KOMOMHUPOBAHHOIO0) BO3/eiiCTBHSI
Ha YMOPHOHBI ONTHYECKHM H3JIyYeHHeM PA3JIHYHOTO CNIEKTPAILHOI0 JUANAa30Ha
(P =2,9 £0,2 MmBr/cm? t = 60 c) Ha MOKA3aTe/IH, XaPAKTEPH3YIOMHE PA3BHTHE 0CETPOBBIX
PbI0 Ha IMOPHOHAILHOI M OCTIMOPUOHAILHOM CTAANAX

MokasaTenu (% K KOHTPO/IO) Npy NocneaoBa-

KOHTDOMDVEMbii TeNlbHOM BO34eNCTBUM Ha IMOPVOHDBI N3MTyYeHNEM HOK:3:;:’_M
ponmpy CMEKTPa/IbHbIX AnanasoHoB M
napameTp = ~ - TPO/bHbIX
CUHWIA U KpacHbIiA CUHWIA U NKn o
o o o rpynnel, %
KpacHbI N CUHW MK CUHUIA
BbhKMBaemMoCTb
npesMYnHOK Ha 86+2,3 82+19 87+21 89+19 70+35

CTafinv BbIKNeBa
HapyLueHuns B
pasBuTUM 060HS- 13+£13 12+10 11+0,9 10+0,8 22+24
Te/lbHbIX OpraHoB
HakonneHus mac-
Ccbl 50-CyTOYHO
MO/I0f¥ OCETPOBbIX
pbI6

140+35 | 128+£6,5 | 155+42 | 149+47 100 £1,7

V3 mpviBefeHHbIX AaHHbIX CregdyeT, YTO MaKCMMa/lbHble OTANYKS OT
KOHTPO/bHLIX TPynn Habn4alTcs Npy NociefoBaTe/lbHOM BO3AEACTBUM
Ha 3MOPWOHbI M3/y4YeHNeM CUHel M MHpaKpacHoli (rpynna 7); uHdgpa-
KpacHoi 1 cuHeli (rpynna 8) obnactei cnektpa. OfHaKo obpallaeT Ha cebs
BHMUMaHVe OTCYTCTBME B 3TOM C/lydae CMHEpPru3ma B AelCTBUM YKa3aHHbIX
thmsmyecknx hakTopoB: Npu 061yYEHUM 3SMOPUOHOB CBETOM TO/bKO C
A =808 HM (hOTOOMONMOrMYECKMA 3(hEKT Bbile MO BCEM UCC/ELOBaHHbLIM
nokasaTensm. YeTKO BbIP&XKEHHbIA CUHEPTM3M OTMeYaeTCs Npy nocnegoBsa-
TeNbHOM [IEACTBUN M3NYUYEHUS CUHEW UM KpacHOW o6nacTeli cnektpa. Tak,
€CNV NPV BO3AEACTBUM Ha 3MOPUOHbBI M3TyUYEHNEM CMHE 06nacTy cnekTpa
cpegHss mMacca 50-gHeBHOV monogm 125 + 5,5 %; To npu nocnegosatenb-
HOM BO3[ENCTBUM (CMHMM W KpacHbIM) — v, = 140 + 3,5 %. O6paTHas no-
cnefoBaTeNbHOCTL (BO3AEVCTBME KPAaCHBIM M CUHUM U3MTyYeHVEeM) NpaKTy-
YECKN He MPUBOAMT K 3(eKTy CuHeprusma: v, = 128 + 6,5 %. OTmeTUM,
YTO MpPUBELEHHbIE AaHHbIE O CUHEPTU3ME LEeCTBMSI U3NYYEHUS CUHER 1
KpacHOR o6nacTei cnekTpa, Noy4YeHHble Ha 3MBPMOHax pblb, HAX0aATCA B
XOPOLLEM COOTBETCTBUM C pe3ybTaTaMu UCCNef0BaHNS ApYTMI aBToOpamu
B/IMSIHUA KOMOWHMPOBAHHOIO /1a3epHOI0 BO3AENCTBUS Ha MUTOTUYECKYHD
aKTUBHOCTb KNETOK B KynbType [177], cuHTes AHK 1 PHK [307], a Takke
Ha 3aXWBNeHWe TPO(MYEeCKMX $3B U paH NOcne OnepaTuMBHbLIX BMeLla-
TenscTB [177].
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MpvBefeHHble pesy/bTaTbl CBUAETENLCTBYIOT O BbIPOKEHHOW 3aBUCK-
MOCTW 3MBPNOHANBHOMO M NOCT3MOPUOHALHOIO Pas3BUTUS OCETPOBLIX Pbid
OT [/IMHbI BOJHbI M3/TYUEHNS, NCMO/b30BABLLEr0Cs AN 06/1y4eHMs ONI0A0-
TBOPEHHO MKpbI (3MOPUOHOB). MakcMmanbHOe CTUMYNMPYHOLLLEE BAMSIHNE
Ha BbDKMBAEMOCTb NPeS/IMYMHOK Ha CTafuW BbIK/EBa, KOMYECTBO aHoMa-
N B pasBUTUM MX OOOHATE/IbHBIX OPraHOB, M Ha CPEAHIO Maccy
50-4HEBHON MONOAM OKa3blBaeT M3My4veHUe MHEPAKPacHOro AvanasoHa c
A =808 Hwm; peiicTBue cBeTa cuHeil (A = 450+ 15 HM) M KpacHoi
(A =630 £ 10 HM) obnacTein crnekTpa MeHee BblpaXeHo. OTMeyaeTcs Cu-
Heprusm B AEACTBMWN M3/Ty4eHNs CUHE U KpacHOl 06nacTeld CNekTpa, uTo
COOTBETCTBYET IUTepaTypHbIM daHHbIM [177, 307], nofy4YeHHbIM Npu BO3-
[ecTBMN CBeTa Ha apyrue 6uonoruyeckune cmuctembl. o Hallemy MHeEHWO
[133, 136, 335, 337], nepBUUHbIe hOTOPU3NUECKME MEXAHW3MbI, 06ecneyn-
BaloLLIMe BNSHWE U3/TyHeHUs Ha MeTaboMYecKre NPoLeccsl B OpraHnsme,
06YyCNoB/eHbI KOOMEPATUBHLIMU CTPYKTYPHLIMUW NepexojaMun B MembpaHax
N MyNbTUDEPMEHTHBIX KOMMIEKCaX C XXMAKOKPUCTANNNYECKUM XapakTe-
POM YNOPSA0YEHUS 38 CHET OPUEHTALMOHHOIO Le/iCTBMS MONSPU30BAHHOTO
M3NyYeHna B MPUCYTCTBUM CNabo NOrnoLwaroLmX 3HAOreHHbIX XPOMOGO-
poB. Hannuve cnaboro nornoweHns 3HauuTeslbHO ycunmBaeT (MPUMEPHO
Ha aBa nopsgka [337]) 4yBCTBUTE/IbHOCTb YKa3aHHbIX CUCTEM K CTPYKTYp-
HbIM Nepexodam, NHAYLMPOBaHHbIM OPUEHTALMOHHBLIM AeACTBMEM NOAAPK-
30BaHHOro M3nyyeHns. PaHee nony4veHHble gaHHble [133, 136, 335, 337] u
perucTpaums TOYeK 3KCTPEMYMOB B CMEKTpPe OMOMOrM4eckoro AeicTBums
NOATBEPXKAAET NPaBOMEPHOCTL CAEMAHHOIO 3aK/THOYeHMS.

4.7. ViccnenoBaHue BIMSIHHS ONITHYECKOT0 H3JIyYeHHs] HU3KOM
WHTEHCHBHOCTH Ha :kabpoHororo pauka Artemia salina L.

B pbl60X03AACTBEHHBIX HAaYUHbIX MCCMEA0BAHWAX B KauyecTBe MOLe/b-
HbIX OpPraHW3MOB WCMONb3YIOT pasnyHble 6GMonormyeckne 06BEKTDI.
HanbosnbLuyto nonynspHocTL B N1abopaTopHbIX WUCCNeL0BaHUsAX Mosyvumia
npecHoBofHas pblba gaHuo-pepuo (Danio rerio) Gnarogaps ObiCTpOMY
CPOKY 3MOPUOHANBHOIO Pa3BUTUSA, BbICOKON BbDKMBAEMOCTYU U XXU3HECTON-
KOCTN NNUYMHOK 1 Monogy [65]. B Halumx npeablayLwux UccnefoBaHnsax Mol
nokasann, 4To sMO6pMoHbI (ONOLOTBOPEHHAA MKpPA) W CriepMa OCeTPOBbIX
pbI6 SBSAIOTCA TakkKe YAO06HLIMU MOAEbHBIMU OpraHu3mamu [135, 337].

YKabpoHoruii payok Artemia salina L. — monynsipHbIii 06bEKT B TEXHO-
NOTUN aKBaKy/bTypbl, KOTOPbIA C YCMEXOM MCNOMb3yeTCs 415 CTapTOBOro
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KOPMAEHMst Monoau pbl6. MpocToTa NonyveHUs HaynuaniA U3 NOKOALLMXCS
LMCT, a TaKKe AOCTYMHOCTb M MacCOBOCTb MaTepuana [enatoT 3TOT BuUf
YAO0BHbIM MOAENbHBIM OPraHW3MOM [/ M3YYeHUs BAUSHWS Pa3NYHbIX
(hU3NYECKUX (haKTOPOB Ha BUONMOTNYECKIE CUCTEMBI.

HecMoTps Ha 3HauUMTENbHbIE YCMEXW, 4OCTUTHYTbIE B MOCEAHWE FOAbl B
M3y4eHUn (HOTOPU3NYECKMX MPOLIECCOB, ONPEAenstoLmMX BUONOrNYECKYHO
aKTVBHOCTb OMTUYECKOTO W3MYyYeHUS HU3KOWA MHTEHCMBHOCTM, CTAHOBUTCS
BCce 60nee 0YEBMAHLIM OTCYTCTBUE YHMBEPCA/IbHOTO MEXaHW3Ma, 06bsCHS-
IOLLIEr0 BbIpaXXEHHOe PerynsaTopHoe AeiCTBME CBETa, XapaKTepu3ytoLLerocs
pasfIMYHO CTENEHBIO KOFEPEHTHOCTY M MOMAPU3aLMK, CNEKTPaibHbIM Ana-
Na3oHOM, AManasoHOM UHTEHCUBHOCTEN 1 SHEPreTUYECKMX [03.

B HacToslei paboTe npeacTaBfeHbl faHHbIE MO BAWSIHWIO HenpepbIB-
HOFO /Ta3epHOro M3ny4eHus KpacHoii (0,63 MKM) 1 6/IMXKHER MHKpaKpacHO
(0,8-1,34 MKM) 06nacTeli CNeKTpa Ha BbKMBAEMOCTb HaymnniA XabpoHoro-
ro padka Artemia salina L. npn obnyyeHun ero uuct (tabn. 4.21-4.28).
B KauecTBe TecTa Ha [JelCTBME a3epHOr0 W3Ny4YeHWst BbIOPaH MPOLEHT
BbIKMEBA HayMINYyCcOB M3 LMCT (3aWMTHON 060/104KKN) Nocne UHKybmpoBa-
HUS AUL, B COIEBOM PacTBOPe B YCNIOBUSAX MOAAEPXKaHMS CTabWIbHOIO Ten-
NOBOTO PeXunMa.

MpoBeaeHHbIE WCCNeA0BaHNsA MO3BOINAN BMEPBble 06HAPYXWUTb CMO-
COGHOCTb M3/TyUYEHNS KPaCcHOro AuanasoHa, a Takke GAVMdKHEN MHppakpac-
HOI 06/1acTy CMeKTpa, pacrosaratoLleiics BHe NOOChI 31EKTPOHHOIO Mo-
INOLLEHNST OCHOBHBIX XPOMOMOPOB XXMUBOTHOM KNETKWU, OKasblBaTb Peryns-
TOPHOE AeCTBME Ha NPOTEKatOLye BUOXMMMYECKME NPOLIECCHI, KOHTPONW-
pyloLLye BbIK/IEB HAYM/INYCOB .

Ta6nuuya 4.21. Bausuue Jda3epHoro uziaydenusi (A = 1176 um) Ha BbIKJIeB HAYILTH I
Artemia salina uepe3 48 4

BennunHa
o YpoBeHb
Bpems Bo3zeiicTBuA, C CTUMY/IMPYIOLLLEro
3HAYMMOCTU
apekTa, %
KoHTposb (0) 100 -
60 104,8 + 18,31 -
90 109,6 + 12,92 -
180 118,6 + 7,31 P < 0,001
300 156,3 + 5,79 P <0,001
600 111,4+8,19 P < 0,005
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Ta6nuuya 4.22. Bausinue Jda3epHoro uzaydenns (A = 632,8 HM) Ha BBIK/IEB HAYILIHI
Artemia salina yepe3s 48 4

BennunHa
o YpoBeHb
Bpewms Bo3gelicTaua, ¢ CTUMYNUPYIOLLIEro
3HaYMMOCTH
apekTa, %
KoHTposb (0) 100 -
60 83,85+ 6,37 P < 0,05
90 66,98 + 16,98 P <0,05
180 102,00 + 3,08 P <0,05
300 102,29 + 7,95 P < 0,05

Tabnuuya 4.23. Bausuue Jga3epHoro uziayderusi (A = 808 um) Ha BbIK/I1eB HAYIIHit
Artemia salina uepe3s 48 u

CpeaHsaa senu- Crangapr- | >POBEHb 3Ha-
Bpewms PEA Koaddmup- Aap yumocTy (Mo- | YpoBeHb
M YMHa CTUMY/N- Has oLINnG- -
BO3[€i- eHT Bapua- npaeka Metca Bapua-
pytoLero ag- Ka cpefiHe-
CTBUA 0 Lmn Ha HenpepbIB- umn
thekTa, % ro
HOCTb)
KoHTposb 100 - - - -
60 98,0 29,37 20,36 - CunbHas
90 118,9 6,66 4,57 — Cnabas
180 1133 28,28 18,50 - CunbHas
300 90,2 40,95 21,31 - CunbHas

Tabnuuya 4.24. Bausiuue aa3zepHoro uziaydenusi (A = 976 HM) Ha BBIKJIEB HAYILIAI
Artemia salina yepe3s 48 4

CpeaHsa senu- Crangapr- | >POBeHb 3Ha-
Bpewms PEA Koadhmup- Aap yumocTy (Mo- | YpoBeHb
M YnHa CTUMYNN- Has oLwm6- -
BO3/el- eHT Bapua- npaska letca Bapua-
pytoLLero ad- Ka cpeaHe-
cTBYMA umn Ha HenpepbIB- Lum
(hekTa, % ro
HOCTb)
KoHTposnb 100 - - - -
60 94,0 30,99 14,56 - CunbHas
90 77,1 22,17 8,54 - CpeaHsaa
180 77,4 15,86 6,13 - CpefHsst
300 101,9 12,82 6,53 - CpepHsaa
600 99,4 2,54 1,78 - Cnabas
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Ta6nuuya 4.25. Bausinue Ja3eproro usiaydenust (A = 1064 HM) Ha BbIKIIEB HAYILIH I

Artemia salina yepe3 48 yacos

YpoBeHb 3Ha-
Bpewmst CpepHsis Benu- Koacmuu- Crapapt- '-II/FI)MOCTI/I (no- | YposeHb
o YMHa CTUMYNN- Has owm6- -
BO3geli- pyloLLEro 3d- eHT Bapua- Ka CpeHe- npaska letca Bapua-
CTBUSA (ekTa, % Lmm o Ha HempepbIB- Lum
HOCTb)
KoHTposib 100 - - - -
60 92,8 18,53 9,92 - CpegHss
90 95,0 9,87 5,42 - Cnabas
180 81,9 36,21 17,13 - CwunbHas
300 109,4 7,01 5,42 P < 0,001 Cnabas
600 103,2 4,27 3,11 P <0,001 Cnabas
Ta6nuuya 4.26. Bausinue Ja3epuoro usinydenust (A = 1176 HM) Ha BbIKJIEB HAY NI
Artemia salina yepe3s 48 yacos
CpefHss Benu- CraHgapT- YPOBEHb 3Ha-
Bpems Koatphdpmum- 4YMMOCTH (No- | YpoBeHb
BO3/IEH- MHA CTIMYIE= ) ot apra- | 7 oG- npaska MeTca | Bapva-
cTBUSA PYIOLLEIO 3(p- Y KaCPEAHE- | 3 Henpepbie- Ln
(bekTa, % ro
HOCTb)
KoHTposib 100 - - - -
60 104.8 34,93 18,31 - CunbHad
90 109,6 23,58 12,92 - CunbHas
180 118,6 10,68 7,31 P <0,001 Cnabas
300 156,3 6,41 5,79 P < 0,001 Cnabas
600 1114 12,73 8,19 P < 0,005 CpegHss

Ta6nuuya 4.27. Bausinue Ja3eproro usiydenust (A = 1342 HM) Ha BbIKJIEB HAYILIH I

Artemia salina yepe3s 48 yacos

CpepHss Benu- CraHgapT- ¥PoBeHb 3Ha-

Bpems PeA Koathdmum- fap 4YMMoCTHU (No- | YpoBeHb

o YnHa CTUMYNU- Has oLnG- -

BO3peli- eHT Bapua- npaska Metca Bapua-
pytoLLero ag- Ka cpegHe-

cTBYMA umn Ha HenpepbIB- Lum

(bekTa, % ro
HOCTb)

KoHTposib 100 - - - -
60 108,80 8,77 4,77 P <0,001 Cnabas
90 112,74 7,13 4,02 P <0,001 Cnabas
180 129,91 10,19 6,62 P <0,001 Cnabas
300 125,83 5,19 3,77 P <0,001 Cnabas
600 122,74 3,58 2,54 P <0,001 Cnabas
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Ta6nuuya 4.28. CpaBuenne (10 MAaKCHMAJIbHOMY 3 deKTy) 2-CyTOUHBIX HAYILIHI

apTreMuu
CraH- Ypo-
[nnHa Bper CTMMymf_ KoagpdumumeHt fapTHas Y/poBens BeHb
BOMHbI | DOSASM pyroLm BapuaLm oLInKa SHAAMO- | gt
cTBMS ahekT, % . cTn
cpeaHeit L
808 90 118,9 6,66 4,57 - Cnabast
Pg76-808 — Cpeg-
976 300 101,9 12,82 6,53 P < 0,001 i
P1064—976_
1064 300 109,4 7,01 5,42 P<0,01 Cnabast
P1064-808—
P <0,001
P1176-1064
P < 0,001
Pll76—1342_
1176 300 156,3 6,41 5,79 P<0,001 Cnabast
P1176-808—
P <0,001
P1176-976—
P < 0,001
P1342—1064_
P < 0,001
Piss2o7s— | Cpen-
1342 180 129,91 10,19 6,62 P < 0,001 s
P1342-808—
P <0,001

TUNUYHbIE 3aBMCUMOCTM BEMIMYMHBI BMONOTrMYECKOro 3thheKkTa OT Bpe-
MEHW BO3[AENCTBUA Ha LMCTbl Haynauii usnyyexmst ¢ A = 632,8 n 1176 Hm
(P = 3,0 MBT/cm?) npeacTaBneHbl Ha puc. 4.17. XapakTepHoli 0CoB6eHHO-
CTbH MOMYYEHHBIX J030BbIX KPMBLIX ABMSETCSA HA/IMUMNE APKO BbIPaXKEHHOTO
3KCTPEMYMa, COOTBETCTBYHOLLEINO MaKCUMa/IbHOMY CTUMYUPYIOLLEMY U
WHIMOMpPYIOLLEMY [eVCTBUIO M3NydeHust (B 3aBUCMMOCTM OT €ro AJ/IMHbI
BOJIHbI). TOT (haKT, 4TO 3aBMCMMOCTb y = f (t) He OMMCbIBAETCA IKCMOHEHLM-
anbHOM (NOMM3KCMOHEHUMANbHON) (PYHKLMER, YKas3blBaeT Ha perynstop-
HbIi XapaKTep 6MONOrNYeckKoro AeCTBMSA yKaszaHHOro (pr3nyeckoro dak-
Topa. [/18 cpaBHEHUst OTMETUM, YTO AECTPYKTUBHOE [AEeiCTBUE CBETa, Bbl-
3bIBAEMOE KOPOTKOBOJ/IHOBbIM YNbTPAPUONETOBLIM M3/TyUYEHNEM MU (HOTO-
OMHAMUYECKUM  [eCTBMEM, CEHCUOWM3MPOBAHHLIM 3K30TEHHLIMU WU
3HAOTeHHbIMMN KpacuTensmu, Kak npasu/io, ONMCbIBAeTCs 3KCMOHEHLMabHOI
(NOAM3KCMOHEHLMANLHO) PYHKLWEN.
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Puc. 4.17. Bansnue nasepHoro nsnydedus (P = 3,0 MBT/cM?) ¢ 4/MHOI BonHbI 632,8 (1)
1 1176 HM (2) Ha BbIKNEB Haynuii Npy 06/1y4eHUn UX LUCT

O6patlaeT Ha cebd BHUMaHWe, YTO ecnu Npu ONTUMASbHBIX YCNOBUSAX
BO3AENCTBUA M3NyYeHne A = 632,8 HM OKa3blBaeT MHrubupyrollee Aaei-
CTBME Ha BbIK/MEB HAYMAWA, TO M3nyyeHne ¢ A = 1176 HM — CTUMYAUPYHO-
wee. Tak, Ans A = 1176 HM npu 3HepreTuyeckoii aose £ = 0,9 [x/cm?
(t = 300 c) BenuuuHa cTUMynUpylollero adipekta  cocTaBnset
y = 156,3£5,8 % (#OCTOBEPHOCTb OTAMYMA OT KOHTpons P <0,001).
YMeHbLLUEHME UAN YBENNYEHUE BPEMEHW BO3AENCTBUA NMPUBOAMUT K CHIXKE-
HUIO MHMMBMPYIOLLEro AelicTBuA, 1 npu t =600 ¢ (1,8 [k/cM?) UHTEHCHB-
HOCTb BbIK/IeBa B 06/1y4eHHbIX rpynnax (y = 111,4 + 8,2 %) cnabo oTamua-
€TCH OT KOHTPOJIbHbIX.

VccnefoBaHna nokasanu, 4TO BbIP&KEHHBIM CTUMYNUPYIOLWMM  fieid-
CTBMEM 00MafaeT TaKke W3Ny4yeHWe C AAMHOA BOMHbI A = 808 HM u
A = 1342 um. Mpw Bo3geicTBMM cBeTa ¢ A = 808 HM ONTUMYM B [0O30BOVA
3aBMCUMOCTU Habmtogaetcs npu t = 90 ¢ (E = 0,27 Ox/cm?), a BennunHa
CTUMYMpYtoLLero agdekta coctaBnseT y = 118,9 %. Mpu 061yveHUn yuct
NnasepHbIM U3NyYeHNEM C AIMHOM BOMHbI 1342 HM MaKCUMasbHOE CTUMY-
nvpytoLee aelicTBue cocTaBnseT y = 129,9 % v HabnogaeTcs npu t =180 ¢
(E = 0,54 Ix/em?).

B oTnmume 0T n3nyyeHus ¢ AIMHOM BonHbI 808; 1176 1 1342 HMm, 06ny-
YeHWe UMCT apTeMuii CBETOM C A = 632,8; 976 1 1064 HM CONpPOBOXAAETCS
MHIrMGUPOBaHMEM MpoLiecca BbIK/eBa Haynauid. Tak, gns A = 632,8 HM npw
3HepreTuyeckoii gose E = 0,27 Ix/cm? (t = 90 ¢) BenmumHa GoTobronoru-
yeckoro agpekta coctaBnset y = 67,0 £ 17,0 %. YMeHbLUEHWE WX YBENU-
YeHWe BPEMEHW BO3AENCTBMA MPUBOAUT K CHUXKEHWUIO WHIMOMPYHOLLErO

231



feiicTBus  npu t = 180 1 300 ¢ (E = 0,54 1 0,9 [pk/cM?) BeNNYMHA BbIKNe-
Ba Y 06/1y4eHHbIX M HEO6/TyYeHHbIX TPYNnax NPaKTUYeCKN He OT/IMYatoTCS.

Mpy BO3MEWCTBMM Ha LMUCTbl U3nyyeHWem A = 1064 HM B TeuyeHue
t=180c (E = 0,54 [x/cm?) BennumHa (hOTOBMONOrMUECKOro ahheKTa co-
cTaBnsieT y = 81,9 %. YBennuenve [030BOii Harpysku fo E = 0,9 [x/cm?
(t = 300 c) conpoBoXxaaeTcA He3HaUMTENbHbIM NpeBbilleHneM (y = 109,4 %)
MHTEHCMBHOCTY BbIK/EBA HAf, KOHTPOSIEM.

Ewe 60nbluee MHrMbMpylowee AeiiCTBME Ha WHTEHCMBHOCTb BbIK/EBA
Haynnnii OKasblBaeT M3nydeHne ¢ A = 976 HM. Tak, npu t = 90-180 c
(E =0,27-0,54 [x/cm?) BenuunHa (hoTOBMONOTMUYECKOro athdeKTa CoCTaB-
nsaet y~77 %. Mpn yBennyeHun BpemeHn Bo3aelicTeus Ao 300-600 c
(E = 0,9-1,8 [x/cM?) hoTOBMONOrMUECKMiA 3heKT MPaKTUYECKN OTCYT-
cTBYeT (y =~ 100 %).

Mony4yeHHble pe3ynbTaTbl MO AEVCTBUIO /TA3EPHONO U3/TyYEHUS Ha Bbl-
KneB Haynaumii Artemia salina L. no3BonsT caenatb psAg 3aknOYeHUid 0
MexaHn3me 61MONOrMYECKOA aKTUBHOCTU ONTUYECKOTO U3MTYyYEHUSI B GIXK-
Heil MHgpakpacHoi ob6nacTn crnekTpa. Kak npasuno, npu aHanmse mexa-
HM3MOB (HOTO(M3NYECKMX MPOLLECCOB, ONPeAenstoLLIMX PerynsaTopHoe Aei-
CTBME Na3epHOro M3ay4veHUss BUAUMOW 061acTW crekTpa, Hanndme ¢oTo-
610N0rNYecKoro adekTa cBA3bIBAKOT C MONagaHNEM OMTUYECKOro U3nyYe-
HWS NGO B NOOCY MOrNOLLEHNS 6ENKOBbIX MakpoMonekyn (BKatouas dep-
MEHTbI), COAepXKalLmX NPOCTeTUYECKME Fpynmbl (remMorfobrHbl, LUMTOXPO-
Mbl, CynepoKcuaaucMyTasa, Katanasa u ap.), 1Mbo ¢ akTmsauueli CBETOM
3HJOreHHbIX MOMEKYN-POTOCEHCMBUNU3ATOPOB (Npexae BCero nopgupu-
HOBOI NMPUPOAbI, TaKUX, KaK KONponopgupuH, yponopdupuH). CuntaeTtcs,
4TO B MEpBOM C/lyyae BO3AENCTBME W3/Y4EHUS] MPUBOAUT K W3MEHEHUIO
KWUCMOPOATPAHCNOPTHON (PYHKUMKM FeMOrI06MHA, W3MEHEHWIO NTOKaIbHOW
KOHLEHTpaLUMmn K1cnopoga 3a cyeT qoToguccoumanmn ero 0T OKCUremo-
rnobuHa, N3MEHEHNIO aKTUBHOCTW (DEPMEHTHbLIX CUCTEM (LMTOXPOMOKCHU-
[asbl, CynepokcUaancmyTasbl, katanassl). [py 3TOM nsMeHeHne (yHKLUMO-
Ha/lbHbIX XapaKTePUCTVK MakpOMOEKY/, Kak MpaBuo, CBA3bIBAOT CO CBe-
TOMHAYLMPOBAHHLIM M3MEHEHMEM MX KOHopmMaumu. B cnydyae onpegens-
toLeit ponn hoTOCEHCUOMMM3NPOBAHHBIX peakLUuii B MexaHUu3me 61onoru-
YECKOI aKTUBHOCTY Na3epHOro M3Ny4YeHNs BaXKHYHO pPo/ib OTBOAAT MpoLec-
cam M3MEeHeHMs NPOHMLIAEMOCTU KIETOUYHbIX MEMOPaH 3a CYeT MpPOLEeccoB
MEePEKMCHOrO OKVC/IEHNS NMWAOB U APYTMX NPOLECCOB.

MockosnbKy AnvHa BOJHbI nasepos ¢ A = 808; 976; 1064; 1176; 1342 Hm
HaXo4MTCA BHe MOOChI MOF/OLWEHNS NOP(UPUHOB, TO BO3MOXHYIO POfb
(hOTOCEHCUOMNN3NPOBAHHBIX PeakLuid C UX y4acTVeM CeayeT UCKTHOUNTD.
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Hanmune BblpaXeHHbIX (hOTOOMOMOMMYECKUX peakuuii npu BO3AENCTBUK
n3nydveHuns ¢ A = 1176; 1342 HM NO3BOJISET TaKXKe UCK/IKOUNTb BO3MOXKHYIO
PO/b NPAMbIX POTOXUMUYECKUX pPeakuuii ¢ yqacTVeM MakKpoMOeKyn, co-
JepKalimx NpPOCTETUYECKME TPYNMbl, MOCKOMbKY, COrNaCHO NTEPaTYPHbLIM
[aHHbIM, 3/IEKTPOHHOE TMOI/IOWEHNe AN HUX  OTCYTCTBYET Npu
A > 1100 HMm.

Mo Hawemy MHeHWH0, Habnlogaemoe 6MONOrMyecKoe felicTere nasep-
HOTO M3/TyUYeHNst MOXET ObITb 06YCI0BNEHO MPAMbIM TPUMET-CUHIIETHBIM
BO30Y)XEeHMEM MONEKYNAPHOIO KUCOPOAa, PacTBOPEHHOIO B OMOTKaHSAX.
Kak 13BecTHO, OCHOBHOE COCTOsiHVE Monekyn O, — TpunnaeTHoe. Mpu no-
NOLEHNN KMNCNOPOJOM CBETOBLIX KBAHTOB 3HEPrUM MPOMCXOAWT 3acene-
HIE CUHITIETHBIX YPOBHel Ay 1 'Y, SHeprus "Ay cocTosHMs cocTasnsieT
~1 3B, 3Heprus 129 — ~1,6 3B. o pa3nnyHbIM OLEHKaM W 3KCMEPUMEH-
Ta/lbHbIM [JaHHbIM, MOYYEHHbLIM MPY BbICOKOM [aBfIEHUN KMCNOpoaa, Mno-
NOCbI NOTNOLEHNA KACOPOJA B XKUAKUX OPraHNYecKnX cpefax Xxapaktepu-
3ylOTCS Ha/IMYMEM MaKCUMyMOB B 0bnactu 1273, 1064, 920, 765, 630 HM.
MonsipHbIA KO3PMULNEHT SKCTUHKLMKX ANs Kucnopoda B 06nactu 1273 HM
coctaenseT 0,003 M cm™, a B 06nacTn 765 HM ele B 3,5 pasa MeHbLLE.
[ns cpaBHEHWS OTMETUM, YTO MOAAPHbIA KOSMPUUMEHT SKCTUHKLUMA B
MakcMyMe nosibl Cope remorno6uHa coctasnset 1,65 - 10° M~ cm™. He-
CMOTPS Ha CTO/Mb CMabblil KOIPPULMEHT MONSPHONM SKCTUHKLUW, UMEHOTCS
[aHHble, CBWAETENbCTBYHOLWME O BO3MOXHOCTM MPAMOro  TpuUneT-
CVHIIETHOTO BO30Y)KAEHWSI MOEKYISIPHOTO KUCMIOPOAa. YUmnTbiBasi HA3KOE
3HaueHWe KO3PhULMEHTa MONIAPHON SKCTUHKLMK Takoro nepexoga v 0THO-
CUTENbHO HW3KYI MAOTHOCTb MOLLHOCTW BO3AENCTBYIOLLETO M3MyYeHUs
(3 MBT/CM?), KOHLEHTpaLMsi CUHINIETHOrO KWUC0poda B 6MOMOrMUYecKoit
CUCTEME JOCTATOYHO HM3Ka, YTOObI BbI3BaTb 3aMEeTHOE AEeCTPYKTUBHOE Aeit-
cTBme. Ckopee BCero, ero obpasoBaHne B 61ONOrMYECKOli CUCTEME CNOCO6-
HO BbIMO/HATb CUrHANbHYHO (TPUITEPHYO) PYHKLMIO, BAUAIOLLYIO Ha Mpo-
TeKaHve GUMOXMMUYECKUX N (DU3MOMOTNYECKMX NPOLECCOB B OpraHusMe,
HanmpuMep, Takux, Kak 3anyck anonto3a. Bo3MoxxHo, No 3Toii npuynHe npu
BO3JECTBUM M3nyyeHns A = 632,8; 1064 HM, COOTBETCTBYIOLLErO MaKCu-
MyMaM M0/10C NOT/OLLEHUSA KMCI0POAa, KaK NpaBu/io, OTMEYaeTCcs UHIN6M-
poBaHMe npouecca BbikneBa Haynauid. [Mpy  cOMOCTaBUMMON [030BON
Harpyske (E = 0,27-0,9 [/cm?) usnyuenve ¢ A = 808; 1176; 1342 Hm,
HaxoAsLLeecs BAAIN OT M3BECTHLIX MAKCHMYMOB MO/0C MOT/IOWEHNS KUC-
7lopojJa B OpraHNYecKmx pacTBopax, OKasbiBaeT CTUMY/IMPYHOLLEe AEACTBYE.

Takvum 06pa3oM, MoyYeHHbIE HAMU AaHHbIE MO3BOMWIN BrepBble 06Ha-
PY>XMTb B OTHOLUEHWW 300MMIaHKTOHA PErynsaTopHoe felicTBre f1a3epHOro
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N3Ny4YeHna GnMKHEN MH(PaKpPacHOM 06/1acTU CMEKTPpa, PacrofiOXEHHOro
BHe MOMOC 3/1IEKTPOHHOrO MOT/OLWEHMS BUONOTMYECKUX MaKpPOMONEKY U
3HAOTEHHbIX KpacuTenei-hoToceHCBMUIM3aTopoB, U OOBACHWUTL [aHHbINA
3hhekT NPsSMbIM BO3OY>KAEHWEM CUHINIETHOFO KWUCMIOPOAa W ero nocneay-
IOLLMM BANSHWEM KaK CUFHa/IbHOW (TPUITEPHOR) MOJIEKY bl HA NPOTEKaHWe
(h13K0NOrMYEeCKMX MPOLIECCOB B XKMBOM opraHmsme Artemia salina L.

4.8. UccaenoBanue 3aBUCHMOCTH OMOJIOTHYECKOI0 AeiicTBHA
U3JIyYeHHSs OT THIIA ero MOJIAPH3ANUH

KonnyecTBeHHbIe AaHHbIE, CBUAETENLCTBYIOLLME O pasnnymnm hotobmo-
NIOrNYecKnx addeKkToB (pa3sMepHO-BECOBbIE XapaKTePUCTUKM U NoKasaTenn
YXM3HECTOWKOCTM 50-AHEBHOI MOM0AM OCETPOBLIX Pblb B HEGNArONPUATHBLIX
YCNOBUSAX CPefdbl 0OUTaHWS), MHAYLMPOBaHHLIX BO3AENCTBMEM Ha 3MOPUO-
Hbl MPU ONTUMA/IbHBLIX YCOBUAX NIMHENHO-NOMSPM30BaHHLIM 1 HeMonspu-
30BaHHbIM  KBa3IMOHOXpOMATUYeckuMm  usnyyernem (P = 2,9 MBT/cM?,
t = 60 c) KpacHOro cBetoanoAa ¢ AIMHON BOMHbI A = 631 HM (AA = 15 HM),
npefcTasneHsb! B Tabn. 4.29.

Ta6nuuya 4.29. Bausinue 06i1ydeHusi SIMOPUOHOB HA CTAIMH OPraHOreHe3a JIMHEHO-
MOJISIPH30BAHHBIM H HEMOJISIPU30BAHHBIM KBa3UMOHOXPOMATHYECKHM CBETOM
CBETOJHOHOTO0 HCTOYHMKA HA NMOKA3aTe/ I ;KU3HeCcToiikocTH 50-THeBHO MoJioan
0CETPOBBIX PbIO B HEOJATONMPHATHBIX YCJIOBHSAX CPeibl 00U TAHUSA

YuncneHHoe 3HayveHne
BospgelicTeue BosgeiicTeue
AHannsupyemblii napameTp NHENHo- Henonapuso-
KoHTposnb
MONAPN30BaHHbIM BaHHbIM M3ny-
n3yveHnem YeHvem
YCTOluMBOCTb K AenumnTty
KICAOPOZA, MI/MN 2,13+0,02 1,78 + 0,05 2,06 + 0,02
TepMoyCTORYMBOCTb, MUH 1453+1,1 159,7+4,1 1498+2.2
" 0, -
;’gv;cwoycmmqmaocm, % XK 0 5.6+ 11%* 2.2 4115

**P < 0,001; ***P < 0,05.

W3 1abn. 4.29 BuaHO, uto 50-AHeBHas MOMOAb Pbl6, NMONyYeHHas U3 M-
6pVIOHOB, NOABEPrHYTbIX KPaTKOBPEMEHHOMY OAHOPa30BOMY BO3AENCTBUIO
MONSPN30BaHHOTO CBETA, 3HAYMTENbHO MPEBOCXOAUT KOHTPO/IbHLIX 0CO6El
Mo YCTOMYMBOCTY K AeMUNTY KMCOpoda B Cpede 0buTaHus, Tepmopesu-
CTEHTHOCTU W TOKCMKOYCTOMYMBOCTU. [JJOCTOBEPHOCTb OT/IMUMIA OT KOHTPOAS
P < 0,001. No HeKkOTOpbIM 13 yKa3aHHbIX NOKa3aTesneli AOCTOBEPHbIE OTINYUSA
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oT KoHTponsi (P < 0,05) BbI3bIBAET M HEMONSAPM30BAHHOE U3NydeHne. OaHa-
KO, NpN TEX XKe YCMoBMAX 06/yUYeHNs BEIMYMHA CTUMYMPYHOLWErO Aeid-
CTBUA 4N U3NYYEHUA C ECTECTBEHHOW MONMAPM3ALMEN 3HAUNTEIBHO HIDKE
Mo BCEM MOKa3aTe/sAM, YEM B C/lyvae UCMOMb30BaHUA U3NYUYEHUS C NINHEN-
HOli monspu3aumeid. Mpu 3TOM ecnu neTanbHblii UCXOA 3@ CHET HEXBATKM
Kucnopoga B cpefie 06uTaHUa Ans 0cobeil KOHTPOILHOM rpynnbl Habto-
[laeTcsa nNpu Noporoeoli KoHueHTpaummn [O,]c = 2,13 + 0,02 mr/mna, T0 co-
OTBETCTBYHLLME MOKa3aTen A1 rpynmbl pbl6, 3MOPMOHLI KOTOPO Mog-
Bepra/iucb BO3AENCTBUIO MONSPU30BAHHOIO U HEMONAPU30BAHHOIO MN3NY-
yeHus, cocTasnsoT: [O,], = 1,78 + 0,05 mr/mn (yo2 =83,6+30%) u

[O,]o=2,06 £ 0,02 mr (yO2 = 96,5+ 0,8 %) COOTBETCTBEHHO. TO €CTb MO-

Nnofb, MOAy4YeHHas M3 06/y4YeHHbIX 3MOPMOHOB, XapaKTepu3yeTcs MOBbI-
LLEHHOI YM3HECTOMKOCTbIO (MO CPaBHEHUIO C KOHTPOMLHOW rpynnoi) B
cpefe 06MTaHUsa ¢ HeAOCTaTOUHbIM KUCMOPOA0M, M 3TOT 3ththeKT Hamnbonee
BbIPaXeH A/ NOMSPU30BAHHOIO U3NyYeHus. Pasinune B LeiCTBUN NUHER-
HO-NOMIAPU30BAHHOIO U HEMONSPU30BAHHOTO CBeTa HabnogaeTcs u npu
KOHTPO/Ie TOKCMKOYCTOWUMBOCTUA W TEPMOPE3UCTEHTHOCTM Monogn. Tak,
€C/IM nocne BO3AEACTBUA TOKCKMKaHTa (Cy/nbtaTa Meau B KOHLEHTpauumm
0,1 mr/n) B TeyeHue 7 cyT HabntogaeTCs rmbenb Bcex 0cobeli KOHTPOMbHOW
rpynnbl (Yroe = 0), TO CPeAM MOMOAM, MONYYEHHON 13 3MOPUOHOB, 06/1y-
YEHHbIX MOJIAPU30BaHHbIM U HEMONAPU30BAHHLIM CBETOM, MPOLEHT Bbl-
XMBLUMX 0co6eli cocTanseT 5,6 £1,1 1 2,2+ 1,1 % cooTBETCTBEHHO. [pK
KOHTPO/e MapamMeTpPoB TEPMOPE3NCTEHTHOCTY OTMeYaeTCs, YTO rMbeb Mo-
nofun, 3aM6pPMOHbI KOTOPOI MOABEPraNCh BO3AENCTBUIO MOMSPWU30BAHHOIO
M3ny4yeHus, Habnogaetca npu 6osiee MPOAOMKUTENILHOM BO3AEACTBUM
(to =159,7 £ 4,1 MuH, y; = 109,9 + 2,8 %) Ha Hee SKCTPeMasbHOl Temnepa-
Typbl 32 °C, yeM y 0co6eit, 3MOPNOHBbI KOTOPLIX 06/1yYannch HEMOSPM30-
BaHHbIM cBeTOM (t, = 149,8 £ 2,2 MuH, y; =103,1 £ 1,5 %), nnn y ocobei
KOHTPOAbHOM rpynnbl (t, = 145,3 £ 1,1 MuH).

C y4eTOM CW/IbHO 3aBUCUMOCTMN PETYNSTOPHOIO AeCTBUS OMTUYECKO-
ro M3/y4YeHnst OT [J030BON Harpysku NpefcTaBnsieT MHTEPeC MpOBeAeHMe
CpaBHEHUS BMOMOrMYECKOro AeNCTBMS NNHEHO-NOMSIPM30BAHHOMO 1 HEMo-
NAPVU30BAHHOTO CBETa B 3aBUCHMOCTMW OT BpeMeHW 06/1yUYeHNs SMOPMOHOB.
[1030Bble KpUBble, OTPaXKaroLL e BAUSHUE 06/1yHeHNSt SMOPUOHOB IMHENHO-
nonspn3oBaHHbIM (KpuBas 1) M Hemnonsipu3oBaHHbIM (KpuBas 2) CBETOM
KBa3MMOHOXPOMATUYeCKOro KpacHoro ceetoamoa (A = 631 HM, Ak = 15 Hm,
P = 2,9 MBT/cM?) Ha X YCTONUMBOCTb K HEBNArOMPUATHBLIM YCNOBUAM Cpe-
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[bl 06UTaHKS (AepuuMTy KMCNopoaa, SKCTpeMasibHol TeMnepaType, TOKCK-
KaHTaM), NpeAcTasfeHbl Ha puc. 4.18, a, 6, 6.
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Puc. 4.18. BnnsHve BpeMeHy 061y4eHuUst OM0A0TBOPEHHON UKPbI Ha YCTOWYMBOCTb
50-4HeBHOV MONOAM OCETPOBbIX PbI6 K AednUmTY Kucnopoda (a), AeViCTBUIO IKCTPeMaslbHOM
TemnepaTypbl (6) 1 TOKCUKAHTOB B cpefie 00UTaHus () 47151 IMHEHO-NO/A3MPOBAHHOIO
(kpvBas 1) 1 HenoNA3MPOBaHHOIO KBa3MOHOXPOMATUYECKOr0 KpacHOro CBeToamosa
(KpuBas 2)

M3 rpamKoB CneayeT, YTO BCe NPUBEAEHHbIE [O30BblE 3aBMCUMOCTM
NpeacTaBNAT COB0M KpuBblE C APKO BbIPAXXEHHLIMU MakCUMymamu CTu-
MynVpytoLLero AeiicTeua npu t = 60 ¢ (gosa E = 0,17 [k/cM?) B y3KOM
avanasoHe 03 (0-0,5 [Ix/cm?). OfHaKo, No BCeii BUAMMOCTY, KPOMe fjaH-
HOr0 MakcMMyMma, B [030BO KPWUBOI MOMYyT PErMcTpupoBathecs U gpyrue
TOYKM 3KCTPEMYMOB, COOTBETCTBYHOLLME ONTUMaIbLHOMY 6VON0MMYECKOMY
[elicTBMIO cBeTa. Ha 3To, B YaCTHOCTW, YKa3biBaeT AOCTOBEPHO Habntogae-
MOe MpW Ae/iCTBMU MOMISAPU30BAHHOIO U3/TyYEHWS! YBENIMYEHME Pa3MEpHO-
BECOBbIX MOKa3aTefieil U NapameTpOB XXM3HECTOMKOCTW MOJSIOAM NPU BpeMe-
HU 06/TyYeHNs KpPbI, paBHOM 600 ¢ (go3a E = 1,7 [x/cm?). Mpu 3TOM cre-
[yeT OTMETUTb, YTO A/ HEMO/SPU30BAHHOIO M3/TYYEHNSI MPW UCMO/b30Ba-
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HWN B KauyecTBe TECTOB MapaMeTpoB TOKCMKOYCTOWYMBOCTM U TepMOpesu-
CTEHTHOCTK, a TaKXe YCTOMYMBOCTV MOMOAM pblid K Aehnumuty Kucnopoga
MpY yKasaHHOM o3e hoTobmonornyeckuii apthekt otcyTcTByeT. ObpalyaeT
Ha cebs BHMMaHWe TOT (hakT, YTO B LIESIOM A8 BCEX KOHTPOAMPYEMbIX B
HacTosLeil paboTe MapaMeTpoB MOMOAM OCETPOBLIX Pbi6 BEMYMHA (HOTO-
6uonoruyeckoro atekTa, UHAYLMPYEMOrO HEMONAPU30BaHHLIM U3/TyYe-
HMEM, BecbMa He3HauuTeNlbHa W ee [OCTOBEPHOE OTAMYME OT KOHTPOASs
(P <0,05) HabntogaeTcs NMWb NPU ONTUMATbHBIX YCMOBUAX 06/1yUeHus
(t=60c, E=0,17 Mx/cm?).

Takum 06pa3om, COBOKYMHOCTb MPeACTaBfeHHbIX AaHHbIX CBUAETE/b-
CTBYET O TOM, YTO HabMOAAITCA CYLLECTBEHHbIE Pa3nMuna B 61ONOrYe-
CKOIM aKTUBHOCTMW SIMHENHO-NOAPU30BAHHOTO U HENOMSPU30BAHHOIO CBETa
B OTHOLUEHUM 3MOPMOHOB OCETPOBLIX PbI6 MNPU KOHTPONE pasMepHo-
BECOBbIX MOKa3aTe/ieid 1 NapaMeTpOB XXWN3HECTOMKOCTY B HEGMAronpuATHBLIX
YCNOBUsAX cpefbl 06uTaHus 50-4HeBHO MONOAW pbl6, NOMYYEHHOW U3 yKa-
3aHHbIX 3MOPMOHOB.

Kak 13BecTHO, BaKHas MH(OpPMaLMA O NePBUYHBLIX MexaHu3max oTo-
610M10rMYecKNX NPOLIECCOB MOXET ObITb MOMYYeHa B pesy/bTaTe aHam3a
pesynbTaToB BAUSHUS Ha GMO06BLEKTBI U3/TyHEHWS C IMHENHON U KPYroBoii
nonspusauvein. KonmuecTBeHHble faHHble, OTpaXatoLime LeliCTBME Ha M-
6PUOHBI NasepHoro nanyyeHuns (A = 632,8 M, P = 2,9 MBT/cm?, t = 60 ¢) ¢
NNHENHOW, KPYroBoOli M eCTeCTBEHHOW MONsSpM3aUMsMU M OCHOBAHHbIE Ha
KOHTpO/e BECOBbIX MokasaTeseil 50-gHEBHOV MOMOAM Pblb, a Takke ee
YCTOMYMBOCTUN K AedmunTY KUCNopoaa B cpefe 06UTaHWs, NpeacTaBneHbl
Ha puc. 4.19, q, 6.
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Puc. 4.19. BnusiHve Tvina nonspusaLmy n1asepHoro M3nyyeHus, BO3AeNCTBYHOLLETO
Ha ONA0LOTBOPEHHYHO MKPY, Ha YCTONYMBOCTL 50-AHEBHOI MOMIOAM OCETPOBbLIX Pblb
K Aehnuymnty Kncnopoga (a) u maccy ocobeli (6): 1 — KOHTPOsb; 2 — LPKYNSPHO-
NoNspU30BaHHOE U3NYYeHNE; 3 — IMHEAHO-NONAPM30BAHHOE M3NYUEHME;

4 — HenonspM30BaHHOE N3NyYeHne
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W3 puc. 4.19, a cnefyeT, YTo 06/1yYeHMe ONOA0TBOPEHHON MKPbI, OT-
paxatoLeecs Ha 3MOPMOHAILHOM W MOCT3MOPMOHAILHOM PasBUTUM OCO-
Geid, NPMBOAUT K CHWXEHMIO (MO CPaBHEHUIO C KOHTPOMEM) MOPOroBbIX
KOHLIEHTpaLMA KUCnopoaa, nNpy KOTopbIX HabnoaaeTcs rbenb cTaHaapT-
Hoi monogwn. [py 3TOM MakCUMaslbHbIA  CTUMYNMPYOLWNIA  3(deKT
(Yoz=81,412,5 %, [OCTOBEPHOCTb OTAMYMA OT KOHTponsa P <0,001)

HabMHAAETCA MPU BO3AENCTBUM NIMHENHO-NONSPU30BAHHOIO U3/1YyYeHNS,
MVHUMa/IbHBIA — HEMONAPU30BAHHOMO (yO2 =96,0 + 1,8 %, P <0,05); usny-

YeHWe C KPYroBoi nonspusauuein no 6MOMOrMYeckoin aKTMBHOCTU UMeeT
MPOMEXYTOUYHOE 3HaueHue (y02 =91,2+2,1%, P<0,001). AHanorunyHas

3aKOHOMEPHOCTb MPOCMEXMBAETCA WU MNPYU KOHTPO/E Macchl Tena Monoau
(puc. 4.19, 6). CTUMynuMpytoLLMiA 3pteKT B JaHHOM Cllydyae 3aKnoyaeTcs B
MPeBbILLEHNN BECOBbLIX MOKa3aTesieil 0Cobeid, MoyUYEeHHbIX U3 061yHEHHbIX
3MOPUOHOB, HafA NOKasaTensiMnm 0CO6eid, MOMYYeHHbIX U3 3MOPUOHOB, He
MoABEepraBLUMXCs AEVCTBUKO M3yyeHWs. [pu 3TOM mokasaTenn CTUMyu-
PYIOLLEro AeCTBUSA, UHAYLMPOBAHHOIO M3/TyYEHWEM C JIMHEAHOM, KpYroBoii
1 eCTECTBEHHOI NOMAPU3ALUAMU, XapaKTEPU3YIOTCS CNEeAYHOWUMN YACEH-
HbIMW 3HaYeHusaMn: v, = 120,4+2,9 %, P<0,001; y, = 111,24+ 2,4 %,
P <0,001; y,=104,5+ 1,8 %, P < 0,05.

CneflyeT OTMETUTb, YTO, COT/IACHO MO/TYYEHHbIM AaHHbIM, JOCTOBEPHbIE
OT/IMYUA HabMIOLAOTCA He TONbKO MEXAY KaXKAOM OMbITHOW rpynnoi v
KOHTPO/IEM, HO W MeXAay onbiTHbiMK rpynnamu (P < 0,001), yto ceuge-
TeNbCTBYET O pPa3/IMYHOA  OUONIOTMYECKON  aKTUBHOCTWM  JIMHEIAHO-
NoJIAPU30BAHHOI0, LMPKYNSPHO-NONSPU30BAHHOIO W HEMOoJSPU30BaHHOIO
N3NyYeHus.

4.9. UccaenoBaHne 3aBHCMMOCTH GHOJIOTHYECKO AKTHBHOCTH
U3JIy4eHHs OT ero BpeMeHHOli KOrepeHTHOCTH

BnunaHmne cTeneHn KOrepeHTHOCTW MOMSAPU30BaHHOIrO OMTUYECKOro u3-

NIy4eHUst Ha €ero 6MOMOTMYECKYID aKTWBHOCTb WMKOCTPUPYHOT [AaHHble,
npeacrasfieHHble Ha puc. 4.20.
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Puc. 4.20. BnvsiHne CTemneHn KOrepeHTHOCTH Nosipu30BaHHOMO OMTUYECKOTO U3/Ty4eHus, BO3-

[eliCTBYIOLLEro Ha ONNOA0TBOPEHHYIO MKPY, Ha Maccy 50-4HeBHO MO/OAN OCETPOBbIX PbI6:

1 — KOHTPO/b; 2 — NasepHoe n3ny4veHue; 3 — KBa3MMOHOXPOMATUYECKOE MU3/yYeHne Kpac-
HOr0 CBETOAWOAR; 4 — LUMPOKOMONOCHOE U3Ny4YeHne 6enoro CBeToAnoAa

Ha guarpamme, NokasaHHO Ha pUCYHKe, NPUBEAEHbI pe3ybTaTbl CpaB-
HUTE/NbHbIX 3KCMEPUMEHTOB (OCHOBaHHbIX Ha KOHTpOse Macchl 50-AHeBHOA
MOM0AN pbi6) NpU BO3AEACTBMM HA 3MOPMOHBI MOHOXPOMATUYECKUM fa-
3epHbIM n3nydeHnem (A = 632,8 HM, AA = 0,02 HM, Lyor ~ 2000 MKM), KBa-
3IMOHOXPOMATMYECKUM M3MTyYeHUeM KpacHoro ceetogmoga (A = 631 Hw,
AN = 15 HM, Lyor ~ 26 MKM) 1 LUMPOKOMONOCHBIM U3NyYeHneM 6enoro cee-
Toamnofa (A = 420-800 HM, AL = 130 HM, Ly, < 2,5 MKM). [115 BCex Bapu-
aHTOB 06/1y4eHns P = 2,9 MBT/cM?, t = 60 c. 3 npeAcTaBeHHbIX faHHbIX
BWAHO, 4YTO 6ronornyeckme apdeKTbl, MHAYLMPOBaHHbIE U31yYeHNEM MOHO-
XPOMATMYECKOro flazepHoro (y, =120,4 +2,9 %, P <0,001) n KBa3“MOHO-
XPOMATMUYECKOr0 CBETOAMOAHOIO (y, = 118,6 + 3,7 %, P < 0,001) ncTouHm-
KOB, MPaKTU4YeCKN He oTanyaroTcsa. OfgHaKo nepexof K LLUMPOKOMOI0CHOMY
U3NYYEHWIO CONPOBOXAAETCS 3aMETHBIM CHVDKEHUEM BUONMOTMYECKOrO feid-
cTBuA: v, =111,1 + 1,8 %, P < 0,001.

MonyyeHHble B HACTOALLER paboTe pesynbTaTbl CBUAETE/LCTBYIOT O Bbl-
paXKeHHON OGMONOrMYECKO aKTUBHOCTWM HWU3KOMHTEHCMBHOIO W3/yYeHus
KpacHoOW 06/1acTK CNeKTpa, 3aK/KuatoLLeincs B CNOCOOHOCTM CBETa BAUSTH
Ha MOCT3MBPUOHa/IbHOE Pa3BUTME OCETPOBBLIX PbIG NMPU KPaTKOBPEMEHHOM
OAHOKPAaTHOM BO3e/CTBUM Ha 3MOPMOHBI Ha CTaAUK OpraHoreHesa. JKcC-
MepYMEHTaNIbHO 3TO MPOSIBISETCA B MOBbILLEHNW MapaMeTPOB XXU3HECTOM-
KOCTW CTaH4apTHOM MOMOAM OCETPOBbLIX Pbl6 K BO3AENCTBUIO Hebnaronpm-
ATHbIX (haKTOPOB Cpefbl 06MTaHMA (AepULNTY KUCNOPOAa, IKCTPEMaTbHOM
TeMmnepaType, TOKCUKAHTaM), a TakXe B CTUMYNALUKU Pa3MepHO-BECOBbIX
rokasatesieil pbl6 M0 CPaBHEHMIO C 0COBAMU KOHTPO/bHBIX FPpynn, 3M6puro-
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Hbl KOTOpbIX He MOABEpPrancb BO3LENCTBUIO OMTUYECKOTO W3YUYeHUs.
AdeKTbl, MHAYLMPYEMbIE OMTUYECKMM W3MTYYEHVEM, XapaKTepu3yTcs
BbICOKVM YPOBHEM [OCTOBEPHOCTU. Kak crefyeT U3 NoAyYeHHbIX AaHHbIX,
Hanbosee CyLLECTBEHHbIE Pa3Mumna Mexay nokasaTenssMmn OMbITHbIX U KOH-
TPO/IbHLIX FPYMNN HabMoAaTCA MPU UCMOMb30BaHWMKM B KayecTBE TECTOB
ycToinumBocT 50-AHEBHOI MOOAM K AeuunUTy Kucnopoga B cpege obu-
TaHUA, a TaKXKe MNPV KOHTPOSe Macchbl Tesla ocobeil. Mo 3Toil npuumHe
60MbLUMHCTBO CPaBHMTE/NbHbIX WCCNeaoBaHWUI 3((EeKTUBHOCTU BO3AEi-
CTBMWS NIMHENHO-, LMPKYNSAPHO- N HEMONAPU30BAHHOTO M3MTYHEHNS, a Takxke
M3NyYeHUs, XapaKTepu3syoLLEerocs pasiiHol CTeneHblo BPEMEHHOR Kore-
PEHTHOCTW, MPOBEAEHO C NCMO/b30BaHNEM YKa3aHHbIX TECTOB.

Ha ocHoBaHMM NPOBefEHHbIX UCCeA0BaHNA, BbINOHEHHbIX B YCI0BU-
X BO3AENCTBUA Ha 3MOPUOHBI NIMHEHO-NONSPU30BaHHBIM 1N HEMOSAPU30-
BaHHbIM KBa3MMOHOXPOMATUYECKUM n3nydeHnem (A = 631 HM, Ak = 15 HM)
CBETOAMOLHOI0 NMCTOYHMKA, & TaKXKe NasepHbIM M3nydeHmem (A = 632,8 HM,
AN = 0,02 HM) C NMHERHOW, KPYroBOW M eCTeCTBEHHOI MonspusauusMmn
0JMHaKoBOM UHTeHcMBHOCTM (P = 2,9 MBT/cM?), cenaH BbiBog 06 onpeje-
NAKOLEM 3HAYEHUU MONAPU3aLMN U3NTYYEHMS B peasiv3aumn ero 6uonoru-
YECKOro AencTausi. MakcumManbHbI CTUMYAMPYHOLWMIA 3dekT (Ha pasmep-
HO-BECOBbIE XapaKTePUCTMKM W MOKa3aTen XM3HECTOMKOCTY) HabntogaeTcs
MpY BO3AEACTBUM IMHERHO-MONAPW30BaHHLIM M3/1y4YeHneM; hoTobMoory-
YecKnin athheKT, MHAYLMPYEMbIi B TOM >Ke [O30BOM WHTEpBane CBETOM
€CTECTBEHHO nonspusaumm (T. €. HEMONAPU30BaHHbIM), 3HAUUTEILHO MeHee
BbIP&XXEH;  BEMYMHA  CTUMYNMPYIOLLEro  JelCTBMA  LMPKYNISPHO-
NONAPVU30BAHHOIO M31yYEHUS MMEET NPOMEXYTOYHOEe 3HayeHwe. Mpu on-
TUMa/bHbIX YC/IOBMAX BO3AEMNCTBUA HA SMOPUOHBI CBETOM KPacHOI 061acTm
cnektpa (P =29 MBT/cM?, t = 60 C) nokasaTenu Yo, XapaKTepusytolne

YCTOMYMBOCTb MOMOAN Pbl6 K HEXBATKe KMCNOpOJa B Cpeae 0buTaHus B
OMbITHOM TpynMe, NPeBbILAOT TaKOBble AN KOHTPOMbHOW Ha 16-19 %
(P <0,001) nmpu BO3AEWCTBUM NMHENHO-MONAPU30BAHHBIM, Ha 9-11 %
(P <0,001) npv BO3AENCTBMN LMPKYNSAPHO-NONSAPU30BaHHBLIM U Ha 4-5 %
(P < 0,001) npwn BO3AENCTBUM HEMONAPM30BaHHLIM M3MyYeHneM. ObpaLLaeT Ha
cebst BHUMaHWe TOT (DaKT, UTO NpK BO3AEHCTBMM HENONAPU30BAHHLIM U3MY-
YeHWeM CTUMYyMpYyloWee [eACTBME XOTA WU ABNSETCA  [AOCTOBEPHbIM
(P < 0,001), ogHaKo BenMumMHa 3(hheKTa 0UeHb HE3HAUNTE bHA.

Kak y)xe O0TMe4asiocb B MCCNELOBAHMSX, BbIMOMHEHHbIX B YC/IOBUAX
in vitro Ha KneTKax KpoBW WM KyNbTUBMPYEMbIX KETKaX, HeMnofspu3oBaH-
HOE M3/Ty4eHne He BNKSET (B OT/IMUME OT CBETA C IMHENHON nonspusaumein)
Ha CTPYKTYPHO-(DYHKLMOHa/IbHbIE XapaKTEPUCTUKM KNETOYHbIX MeM6paH 1
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CKOPOCTb KNETOYHOWN nponudepaumn. B 3Toli CBS3UM HeNb3si UCKNKOYMUTD,
YTO NpW AENCTBUM HEMOMSPWU30BAHHOIO M3/Ty4eHUs Ha OMIOAOTBOPEHHYHO
MKPY OCETPOBbLIX Pbl6 (3MOPMOHBLI) NPOMCXOAMT Ero YacTUyHas nonspu3a-
LMS MPY NPOXOXKAEHUM Yepe3 CNoW MenaHnHa, NOKPbIBAOLLWIA NKPY 1 Npu-
[AlOLLMiA el XapaKTepHYIO YepHyt OKpacky. Kak M3BeCcTHO, MeflaHUH crno-
cobeH (hopMmMpOBaTb CNIOXKHbIE HAHOKO/MIOMAHbIE aHCaMO/1 MOHOMEPHBIX 1
MONVMEPHbIX MOEKY/ U 3a CYET AVXPOM3MA MOT/IOLLEHNS €ro NIEHKU MOTyT
BbINOMHATL (DYHKLMIO nonsponga. MoXHO OXuaaTh, 4TO MHAYLMPYeMas TOH-
KM CNOEM MeNaHMHa YacTu4YHas Monspusaums cBeTa U OTBETCTBEHHA 3a
permcTpupyemblii hoTobmonornyeckuii ahthekT Npu AeCTBMN HA SMOPUOHBI
HEMNOSPN30BAHHOTO U3NYHEHNS.

CpaBHeHVe pe3ynbTaToB WCCNEA0BaHUIA, BbIMOHEHHbIX C UCMO/b30Ba-
HWEM M3NyYeHMS Pa3/IMYHON CTEMEHN BPEMEHHOI KOFepeHTHOCTM, MoKasa-
no, uTo 6uonoruyeckune aheKkTbl (PasMepHO-BECOBbIE XapaKTEPUCTUKU Y
MoKasaTe/in YCTOMYMBOCTM Pbl6 K HEXBATKE KMCMOpOoAa cpedpbl 06UTaHms),
VHAYLUMPYEMbIE TMHEAHO-MONAPU30BAHHBLIM U3Ty4YeHWEM MOHOXpOMaTUYe-
CKOTFO Nla3epHoro (renvin-HeoHoBbIn nasep, A = 632,8 HM, AL = 0,02 HM,
[LIVHa KOTePEHTHOCTU Lo ~ 2000 MKM) 1 KBa3MMOHOXPOMATWUYECKOrO CBe-
ToanogHoro (A = 631 HM, AL = 15 HM, Lyor ~ 26 MKM) UCTOYHWKOB, NpaKTuYe-
CKA He oTanvaroTcs. [lepexof >Ke K  LUMPOKOMOMOCHOMY JIMHEAHO-
nonsipnu3oBaHHOMY M3nydeHnto (A = 420-800 HM C MakcUMyMamu npu
A =453 1 567 HM; AX = 130 HM, Ly < 2,5 MKM) CONPOBOXAAETCS CHUXKE-
HWeM OGMONOrMYecKOro AeicTBuA. Hanpumep, Npy ONTUMaSIbHON [J0O30BOM
Harpyske Ha 3M6puoHbI (P = 2,9 MBT/cM?, t = 60 c) BenrumHa hoTob1ono-
rMYeckoro 3agpekTa, OLEHMBAEMOrO MO MoKasaTensM Macchbl 50-gHEBHbIX
ocobeid, coctaBnseT 120,4 +2,9 %, P < 0,001 npu ncnonb3oBaHMKN nasep-
Horo m3nyyeHus, 118,6 + 3,7 % (P < 0,001) npn “cnonb30BaHUN KBa3MMO-
Hoxpomatuyeckoro, 111,1 + 1,8 % (P < 0,001) npu BO34EACTBUM LLUMPOKO-
MoNoCHOro 6enoro ceeta. lMpu 3TOM cnegyeT OTMETWUTb, YTO MaKCUMYyM
CnekTpa ucnyckaHus 6enoro ceetognoga (A = 567 HM) CABUMHYT B KOPOTKO-
BO/IHOBYHO 06/1aCTb MO CPaBHEHMIO C KpacHbIM cBeToAmogoM (A = 631 Hm),
YTO MOXET ObITb OHON U3 MPUYMH HAGMIOAAEMbIX Pa3/IMYWA B AEACTBUN U3-
NYYeHMs yKasaHHbIX MCTOYHUKOB. Cpeamn Apyryux BO3MOXHbBIX MPUYMH CHU-
YKeHMs PoTobMonornyecknx shtheKToB Npu nepexoe 0T KBasMOHOXPOMa-
TUYECKOTrO K LUMPOKOMONOCHOMY WCTOYHWKY BbIAENAIOT Halnyve Bblpa-
YKEHHOTO 3KPaHMPYHIOLLEro Ae/CTBMA CO CTOPOHbI MenaHnHa. CnekTp anek-
TPOHHOIO MOF/IOLEHMA MeflaHWHa XapaKTepu3yeTcs rMafKoi b6eccTpyKTyp-
HOM KpVBOIA, MOHOTOHHO CHV)KAIOLLECA N0 Mepe YBENMUYEHUs ANHbI BOS-
Hbl B AnanasoHe 300-800 HM. M0 3TO MpUUMHE CNOI MenaHunHa, MOKpbI-
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BatOLLMIA MKPY OCETPOBbLIX Pbl, BbICTYNAET B POM CBOEO6Pa3HOro ontuye-
CKOro 3KpaHa, Npexfie BCEro AN CMHe-3e/IEHON COCTaBMSIOLWEN CreKTpa
MCNYCKaHWS LUMPOKOMOOCHOIO0 CBETOAMOLHOrO WUCTOYHWMKA, CHUXAas WH-
TEHCVBHOCTb BO3[E/CTBYIOLLErO W3MY4YeHUS W ero (poTo6MONOrMYeCKYHo
aKTMBHOCTb. OTBET fa AaHHbIA BONPOC MOXeT ObiTb NOMy4YeH B Xofe Mo-
CleayoLLmx ncenefoBaHuii. MpUHLMIMabHBIA BbIBOG, KOTOPbLINA CriedyeT v3
MPeAcTaBNeHHbIX JaHHbIX, COCTOUT B TOM, YTO GMOMI0rMUECKoli aKTUBHOCTbHO
06/1a4atl0T Kak Nnonsipu3oBaHHOe MOHOXPOMATUYECKOE fla3epHOE N3NYYeHMe,
Tak ¥ NONSPU30BaHHbIA CBET KBa3MMOHOXPOMATUYECKOTO U LUMPOKOMO/IOC-
HOFO CBETOAMOAHbIX UCTOYHWKOB, CTeneHb BPEMEHHOW KOrepeHTHOCTH KO-
TOPbIX Ha 2—4 NOPSAKA HUXE COOTBETCTBYHOLLErO 3HAYeHUS N1a3epHOro us-
NyyeHus.

XO0poLUO M3BECTHO, YTO NPU NPOXOXKAEHUN U3NYYEHMA Yepe3 Buonoru-
YeCKyl0 TKaHb Habntofjaetcs ero ObicTpas fgenonapusaums. BosHukaeTt
€CTECTBEHHbIi BOMPOC: KakyM 06pa3oM B TaKOM Ciy4ae Monspusaums us-
NYYEHNA MOXET UrpaTb ONPejensioLLyto posib B peanusauum ero uonoru-
YECKOro 1 TepaneBTUYECKOrO AeiCTBMA? B 3TOl CBA3W CnefyeT OTMETUTD,
4TO, COMMIacHO SIMTEPaTYPHbIM [JaHHbIM, CBET KpacHOW v 6avKHeld nHdpa-
KpacHOW 06nacTeid crnekTpa MOXET PacnpoCTPaHSATLCS B KOXKE YefloBeKa Ha
rny6vHy npubnusnTenbHo 1,2 MM, COXpaHsas ele NMNHeHy nonspusa-
umio. LlenbHas KpoBb XapakTepusyeTcst LJVMHOW Aenonspusauun, paBHOM
npvumepHo 4,0 Mm. o BCeil BULMMOCTY, N3MEHEHWS, MHAYLMPYEMbIE MOoNs-
PW30BaHHbIM M3/ly4eHWEM B 06beMe TKaHW (B KOTOPOW eLle COXpaHseTcs
nonspu3aLns UsnyyeHuns), reHepain3ytoTCs Ha BECb OPraHU3M B LieNIOM.

Mo HallemMy MHEeHWO, COBOKYMHOCTb MOMYYeHHbIX AaHHbIX MO3BOJISET
cfienatb BbIBOJ O TOM, YTO B OCHOBe (hOTO(PU3NYECKOTO MeXaHW3ma, ornpe-
Jenstolero 61oNorMyeckoe LeicTBme OMNTUYECKOTO W3/YUYEHWUS HU3KOM
MHTEHCMBHOCTW MNpPW ero BO3JeNCTBUM Ha 3SMOPWOHBI, KPOME [AUMOJb-
AUNOMbHBIX B3aUMOAENCTBUIA, NEXUT OPUEHTALMOHHbLIN 3PdeKT HethoTo-
XMMWUYECKON npupodbl. Kak M3BECTHO, OPUEHTALMOHHOE AeiCcTBME CBeTa
Hanbosnee M3yyeHO Ha NPUMEpPEe NPO3PAYHbIX HEMATUUYECKMX XUAKNX KpU-
ctannos (HXK), ana koTopbIx 66110 NOKa3aHO, YTO NOJ AeCTBMEM Hemnpe-
PbIBHOTO /Ta3epHOr0 M3/ly4YeHUs BUAMMOA obnactn cnektpa (W =50 MBT,
P = 10%-10° B1/cMm?) Hab/t0aeTCA NepeopueHTaLms Ha AecAaTKN rpazycos,
XapaKTepu3ytoLLas HanpasieHue MpPeMMyLLECTBEHHOM OpueHTauumM mose-
kyn HXXK. Takas nepeopueHTauma HXXK nony4dmna Ha3BaHue CBETOVHAY-
LmMpoBaHHOro athdekta Ppegeprkca. Boibop HXK gna nccnegosanns opu-
EHTaLVOHHOr0 AeCTBMA CBETa He CNy4aeH: OpPMEHTALMOHHas OMTUYeCKas
HennHelHocTb HXKK BCrefcTBME NNOTHOM yNakoBKW OAMHAKOBO OpPUEHTU-
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pOBaHHbIX MOJEKY/ B JOMeHe (CMOCOGHbLIX OPUEHTUPOBATLCA NNLLbL OMe-
HOM) Ha 9 MOPSAKOB MPEBLILIAET KEPPOBCKYH HENMHEMHOCTb OBbIYHBIX
XUAKOCTEN. [pn 3TOM OpPUEHTUPYIOLLEE BAUSHUE U3MYYEHMs HA Npo3pay-
Hble HXKK cBOAMTCS K NPSMOMY CU/IOBOMY AE/CTBUIO 3/IEKTPUYECKOTO MO-
NSt CBETOBOM BO/HbI HA WHAYLMPOBAHHbIE UM MOJIEKYSIPHbIE AWMonu. Xa-
PaKTEPHO, YTO OCHOBHbIE 3aKOHOMEPHOCTW, MPOC/EXMBAEMbIE MPY OPUEH-
TalMOHHOM feliCTBUM M3NydeHUs Ha HXKK (Hannuve adipekTa ans nuHeii-
HO- U LIMPKYNSPHO-NONSAPU30BAHHOTO U3MTyUYeHUs; 3aBUCMMOCTb 3thhekTa
OT aMMIUTYAHOrO 3HAYeHUs MOLLHOCTM W3NYYeHUs; MHEPLIMOHHOCTL Mpo-
Lecca, TpebyloLLias BO3AEWCTBUSA U3NYYeHUs B TeUYeHWe [ECATKOB CEKYHZ;
noBbILLeHMEe 3(HEKTUBHOCTY NEPEOPUEHTALIMM 3a CUET BO3AENCTBUS [BYX
(hr3nYecKMX (HaKTOPOB: N1A3EPHOTO U3NYyUYEHUs U NMOCTOSIHHOTO MarHUTHOTO
Monist — NPOSIBASIOTCA U MPU U3Yy4YaeMbIX HaMU (HOTOBUONMOTMYECKNX MPO-
ueccax. lMpu 3TOM >KMAKOKPUCTAIINYECKOE COCTOSIHWME GMOMOrMYECKUX
CTPYKTYP (M Mpexae BCEro KNETOUHbIX MeMGpaH) B HAcTOsLLEe BPEMS SIB-
NSeTCs 06LENPU3HAHHBIM 1 CHATAETCSH HEOBXOAMMbIM YC/IOBMEM UX (PYHK-
LMOHMPOBaHWs. COrflacHO COBPEMEHHLIM MPEACTABEHNAM, GUOOrMYeCKas
MeM6paHa XapaKTepu3yeTcsl CWUMbHO HepaBHOMEPHbLIM (HepaBHOBECHbLIM)
pacnpefeneHneM KOMMOHEHTOB B IUMMAHOM 6ucoe: NMNUGg-IUNuaHbIE U
GeNoK-NUNuaHbIe KnacTepsl, 6eNOK-MNUAHbIE JOMEHbI, 06pasyHoLLMe Yro-
PABOYEHHbIE AOCTATOYHO MOABMXKHbIE 06/1aCTW U3 COTEH MOJIEKY, B KOTO-
PbIX MAOTHOCTb YMAKOBKM CYLLECTBEHHO OT/IMUAETCS OT COCEAHMX YacTeld.
XapakTepHoli 0COGEHHOCTLIO CTPOEHUS! MEMBPAH SIB/ISIETCS MX CTPYKTYpHas
NabuNbHOCTb 1 HA/IMUME HAMPSKEHHbIX METACTabU/bHBIX COCTOSIHWIA, cro-
COGHbIX K KOOMEepaTMBHLIM CTPYKTYPHbLIM MepecTpoiikam Moj AeicTBmem
BHELUHWX CWUA Pa3nnMuHOi npupogdpl. Mpn 3TOM NPOLECC CTPYKTYPHBIX Me-
PeCTpoeK B MeMGpaHe He MOXET He NPUBOAMTDL K U3MEHEHWIO PYHKLIVIOHN-
pOBaHUs KNETOK, BK/OYasA U3MEHEHME CKOPOCTM UX nponudepauuun. Vime-
tOTCS OCHOBaHWSA MofiaraTb, YTO faXKe OTHOCUTENbHO MPOCTble GMOXMMUYE-
CKUe SIBNEHWS| — MNOCnefoBaTeNbHble Lenn (hepMeHTATUBHbLIX PEeaKLMid,
OCYLLECTB/ISIEMbIX MO 3CTAPETHOMY MEXaHU3MY — MOTYT MPOTEKaTh NNLLb B
CTPYKTYpax (My/bTU(EPMEHTHBIX KOMI/IEKCaX, 06pa3oBaHHbIX 10-15 om-
rOMepHbLIMU (PEPMEHTAMU, COCTOSILLMMY 13 2—8 MOAMMEPHBIX CYBLEANHNLY),
MPUHLMMBI MHTEFPALIMM U CaMOCB0PKIN KOTOPbIX TaKMe XE, KaK U B XXUAKUX
KpucTannax.

Kak y>e oTmevanoch, rmnotesa 06 OpvEHTALMOHHOM AelACTBUM W3ny-
UeHWsl B OTCYTCTBME PE30HAHCHOMO MOTMOLLEHNS Bblna BbIABUHYTA paHee
AN MHTEpNpeTauuy faHHbIX, NOMYYEHHbIX NPy AeCTBUMWN M3NYYeHWUst Ha
KynbTUBMUPYEMble KNETKU. OfUH U3 NPUHLMNUAIBHBIX MOMEHTOB, BaXKHbIX
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[N 06BACHEHWA OPUEHTALMOHHOTO HEPE3OHAHCHOMO MeXaHu3ma LelicTBuMA
n3nyyeHms (Kak v LUMIOMb-AUNO/bHLIX B3aMMOLECTBWA, a Takoke rpagu-
EHTHbIX CW/1), COCTOMT B BbIACHEHWUN BOMpPOCa: OTKyJa 6epeTcsa aHeprus Ha
NepeopueHTaLmNI0 XUAKUX KPUCTANINIOB B OTCYTCTBUE nornoweHuns? Co-
rnacHoO OUeHKaM, ykKasaHHas paboTa OCYLUECTBNAETCA 3a CYeT U3MEeHeHUs
4acToThbl (Av) cBeTa («NOKpacHeHWs! KBAHTOBY), XapaKTepu3yHLLerocs Hu-
YTOXHO Masoii BenMUMHOM (Av / v ~ 107%).

CnepyeT OTMETUTb, YTO B MOCNeAHME TOAbl MONYYEHbI [aHHbIE, CBUE-
TeNbCTBYIOLLME O TOM, YTO OpMEHTaLMOHHOE AeicTere cBeTa Ha HXXK (3a-
BMCMMOE OT TWMNa NonspusaLmMmn n3nyyeHns) NPosBSeTCa U B Clyvae Hau-
Yma y HKUX €1aboro NPUMECHOTO UK COBCTBEHHOTO NoroLweHns. dusunye-
CKMe TMpoLecchl, OTBETCTBEHHble 33 MEepPeopUeHTaLMIO MOr/OLALLNX
HXXK, B MOMHON Mepe He BbISICHEHbI W ABAAKOTCS NPEAMETOM MHOro4mc-
NEHHbIX UCCNefoBaHW N AUCKYCCUil. CUMTaeTes, YTO MeXaHU3M CBETOUH-
[LyLUMPOBaHHOW nepeoprieHTaumn nornowaroumx HXXK obycnosneH nsme-
HEHMEM XapaKTepa MEeXMOJEKYSPHbIX B3aUMOAENCTBUIA NPU MOTOLLEHNN
YaCTbHO MOJIEKY/T CBETOBbLIX KBAHTOB. [MOCKONbKY OpPWEHTALMOHHAA Heu-
HeiHoCTb Ana nornowatowmx HXXK yeenmumBaetcs Ha fBa nopsigka mo
CPaBHEHMIO C MPO3PaYHbLIMU U CPEAHAS MOLLHOCTL M3/yYeHusi, Heobxoam-
masi Ans aheKTMBHONM MNepeopueHTauun, He mpesbiwaeT 1 MBT, TO 3TO
[enaeT Hanbonee BEPOATHBLIM NPOABNEHNE YKA3aHHOIO MexaHu3Ma B peanu-
3aLMmM M3y4aemoro 61o0rMyecKoro AeicTBMs OMTUYECKOTO U3MTYYEHNS.

4.10. YcraHOBKA /151 HHKY0AIUH HKPBI

Ha ocHoBaHMW pe3y/nbTaToB NPOBEAEHHbIX UCCNEA0BAHWIA N0 BANSHWIO
ONTUYECKOTO W3MyYEeHWS HU3KOM WMHTEHCMBHOCTU Ha OMO06bLEKTbI Hamu
Obina paspaboTaHa cepust f1a3epHO-ONTUYECKUX NPUBOPOB 411 MHKY6aL K
MKPbI LLeHHbIX BUOB PbIb.

TexHUYeckon 3afiaveil 3asBfIEHHOW YCTAaHOBKM [ANS WHKy6auuu WKpbl
ABNSETCA MOBbILEHWE 3(NHEKTUBHOCTU WHKYBaLMK, BbDKMBAEMOCTU 3M-
O6pVOHOB pbIb B MpoLecce MHKy6aLmK, NOBbILLEHNE BbIXOAA SIMYUHOK U3
OMNI04OTBOPEHHOWM MKPbI U KayecTBa Mosly4aemMoro pbi6onocafoyuHoro ma-
Tepuana.

MocTaBneHHan 3afayva PeLUaeTcs C MOMOLLbIO YCTaHOBKW NS WHKy6a-
LMW VKPbI, BKIIOYAIOLLER repMeTUUHYHO eMKOCTb C NaTpy6KoM ans nogadu
BOZbl C/IMBHbIM HOCVKOM /1 c6poca BOAbl ¥ FOPU3OHTaIbHO PacnoOXeH-
HYHO HVDKe MOBEPXHOCTM BOAbl PaMKy AN UKPbl, O6TAHYTYHO CETKOM C pas-
MepaMu fueeK MeHblLie Pa3MepoB UKPbI U 6OsbLUIE Pa3MEPOB MPes/IMUYMHOK.
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EMKOCTb MMEET KPbILLKY, BbIMO/IHEHHYHO U3 CTeKNa OpraHW4ecKoro LBet-
HOFO KPacHOro, MOKPbLITOro MOSIAPOUAHON NMIEHKOW, 1 ee MOXHO MOoBopa-
ymBaTb Ha yron 0-180° BOKpYr ocy, 3aMKCMPOBaHHOM Ha CTEHKE EMKOCTMU,
MPOTMBOMO/IOXHON C/IMBHOMY HOCKKY. YCTaHOBKAa TakXe COAEPXWUT MUK-
ponpoLeccop A48 OLEHKN ONTUMaibHOM A03bl MONAPU30BAHHOIO M3MyYe-
HWS, BO3LEVICTBYIOLLETO HA MKPY, 3NEKTPUYECKMN CBA3aHHbI C YCTaHOB/EH-
HbIMW NOJ, KPbILLKO AaTYMKOM MOSIOXKEHWS KPBILUKN U (POTOMPUEMHUKOM,
NnpreMHOe OKHO KOTOPOro HamnpaefeHO B CTOPOHY KpbILWKY. [puyem goTo-
NpUeMHUK cpabaTtbiBaeT MOCPELCTBOM aTUMKa NONOXKEHNS KPbILLIKX NPK ee
3aKPbITOM MONOXKEHUN.

Mpegnaraemoe YCTPONCTBO ANS WHKyGaLMW WKPbl U300paXKeHO Ha
puc. 4.21.

1011 /OG

1

Puc. 4.21. YcTaHOBKa Ans MHKY6aLmm UKpbl

lepmeTuyHas emkocTb 1 pasmepom 500 (gamHa) x 200  (Lwmpm-
Ha) x 100 (BbicOTa) MM 3arMoJIHAETCA BOAOM Mo natpy6ky 2. C6poc BoAbl 13
EMKOCTM OCYLLECTBNSETCA Yepes CIMBHOM HOCUK 3, PacronoXeHHbIN ¢ npo-
TUBOMO/OXHOIO OT NaTpybKa 2 Kpas eMKOCTW. Pamka 4 451s UKpbl, 06TAHY-
Tas CeTKOM 5 ¢ pa3MepaMu syeeK MeHblUe pasMepoB UKpPbl U 60sbLue pas-
MepOB MPeA/IMUYNHOK, 3aMKCMPOBaHA Ha BHYTPEHHMX CTOPOHAaX eMKOCTH,
MPUMEPHO B 6 CM OT ee AHa. [pu MHKYBaL MK NKPbI OCETPOBLIX Pbl6 pasmep
A4eeK CeTKM cocTaBisieT 1x1 MM. OTAMUMTEIbHOW 0COGEHHOCTLIO YCTaHOB-
K/ SIBNSETCS HaMume KpbILWKWU 6, BbINOIHEHHOM M3 CTeK/la OpPraHUYecKoro
LBETHOrO KpacHOro TonwwHoi 3 mMm, Mapka TOCI, TOCT 17622-72, no-
KpbITOro NonsponaHoi nneHkoi 7. Kpbilwka 6 NpuKpenneHa K CTeHKe eM-
KOCTW, NMPOTMBOMOOXHON CAIMBHOMY HOCUKY 3, C BO3MOXHOCTbO NMOBOPO-
Ta Ha yron 0-180° BOKpyr ocu 8. YcTaHOBKa BK/OYaeT B cebsi MUKpPOMpo-
Leccop 9 AnA OLEHKN ONTUMaNbHOW [03bl NOMSPU3OBAHHOIO W3/yYeHMS,
BO3[ECTBYHOLLEr0 Ha MKPY. MuKponpoueccop 9 3neKTpuyecku cBsizaH (Ha
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PUCYHKE He MOKa3aHO) C YCTaHOBMIEHHbIMM NOJ, KPbIWKOW gaTumkom 10
MOMOXEHWA KPbILLKA U (HOTOMPUEMHUKOM 11, NPUEMHOE OKHO (Ha pUCYHKe
He MoKa3aHo) KOTOPOro Hanpas/ieHO B CTOPOHY KPbILLKK 6. POTOMPUEMHMK
11 cpabatbiBaeT nNocpeCcTBOM AaTymka 10 MonoXeHWs KPbILLKY Npu ee 3a-
KpPbITOM MOM0XeHUU. MuKpornpoLleccop obecreunsaeT nogavy ayamo- u
BUAEOCUIHaMA MO LOCTUMXKEHWUU [03bl NOMAPU3OBAHHOIO U3MTYYEHUS, ONTU-
MaJ/IbHOM ANA 3MOPUOHANTBHOTO 1 MOCT3MOPMOHA/ILHOTO Pa3BUTUSA OCOGEIA.
B npegnaraemMom YCTPOINCTBE B KaYeCTBE MCTOUYHWMKA U3MYHEHWUS MOXKET
CMOMb30BaTbCS KAK COMHEYHbIA CBET, TaK U UCKYCCTBEHHOE OCBELLEHNe,
MpUMeHsieMoe B NomeLleHUn. TpebyeMblii CeKTpabHbIA AnanasoH Usny-
YeHUs U3 LLIMPOKOMNOIOCHOIO 6enoro ceeTa BblAeNSeTCA C NOMOLLbIO CTeK/a
OPraHM4yeckoro LBETHOro KpacHOro, BbICTYMAIOLWLEro B KayecTBe ONTUYe-
CKOro wnbTpa W ABASIOWErocs KpbILWKON 6 MHKyb6aTopa. MonspougHas
MeHKa 7, NOKPbIBAIOLLAA KPbILWKY 6, NpegHa3HayeHa A1s npeobpa3oBaHus
CBeTa C eCTeCTBEHHON Mnonspusauueli B NIMHEAHO-MONSPMU30BaHHbIA CBET.
Mpn OTKPLITOM NOMIOXXEHUM KPbILLKW MKpa NojBepraeTcs AeliCTBUI0 Heno-
NSPU30BAHHOIO CBETa, KOTOPbIN ABMAETCA BUONOTMYECKM HEAKTVUBHBIM U He
BNAET Ha 3MOPUOHaNbHOE W MOCTAMOPMOHANLHOE PasBuTWE OCOGel.
Mpu 3aKPbITOM MOMOXEHWUN KPbILLIKX MKpa NOABEPraeTcs AelCTBUIO MoNs-
PU30BaHHOIO M3MyYEHUS, KOTOPOe B OMpPeAeneHHOM Ayana3oHe WHTEHCHB-
HOCTei OKa3blBaeT CTUMYNNPYHOLLLEE [eACTBINE Ha pa3BMTUE MMAPOOMOHTOB.
PaboTa ycTaHOBKW A/1 MHKYBaLUW UKPbI OCYLLECTBASETCS CMeYHOWUM
o6pazom. OceTpoBasi OM/OLOTBOPEHHAsA MKpa nocne obeckfenBaHWUs pas-
MeLLaeTca Ha pamke 4 ¢ CeTKoi 5, ¢ pasmepom sAdeek 1x1 mm. JuameTp
WKPbI NPeBbILLeT pasmep Aveek. Mpouecc HKy6aumm NpoTeKaeT Npu Tem-
neparype 16 £ 1 °C B TeyeHue 10 £ 1 °C cyTok. [NpeasapuTensHO eMKOCTb
1 yepes NaTpy6OK 2 3aMoHAKOT BOAOW, TakKMM 06pa3oM, UTOObI MKpa Haxo-
Aunace nog cnoem Bogsl npumepHo 0,5-0,8 cm. Kpebilka 6, BbINOMHEHHaA
13 OPraHNMYecKoro CTeksa, NOKPLITOro NOASAPOWAHOW MAEHKOR 7, HAXOAUT-
CA B 3aKPbITOM WX OTKPLITOM COCTOAHWUW. Ha CTafum OT CMbIKaHWUA HepB-
HbIX Ba/IMKOB [10 Hayasna nynbcaumm cepiua (24-28-a ctagum amoproHasb-
HOro pasBUTKA) MKPa Yepes KPbILLIKY MO/ABEPraeTcs BO3AENCTBUIO MONSpK-
30BaHHOTO U3NyYeHWs. BennumHa cTUMyMpyoLLEero AecTBuUs, NHAYLMPY-
€MOro NossAP130BaHHbLIM U3/Ty4eHUEM, B 3HAUNTE/IbHOW CTENEHN 3aBUCUT OT
[03bl cBeTa. MOCKOMbKY MHTEHCMBHOCTbL CBETa (Kak CO/IHEYHOro, TakK U UC-
KYCCTBEHHOT0) MOXET CW/IbHO WM3MEHSATLCA B 3aBUCUMOCTM OT BPEMEHM
CYTOK, Mopbl rofa, 06/1a4HOCTW, KOMMYECTBA BKIHOYEHHbLIX WCTOYHWKOB
N3Nny4YeHns (namn), CpoKa MX sKCNayaTaumm 1 BbICOTbI PACMONIOXEHNUS HAL,
YCTaHOBKOM AN UHKY6aUMW MKPbI, TO ANS KOHTPONA ONTUMANbHON [03bl
NnoNAPM30BaHHOIO U3NYYEHWS YCTAHOBKA MMEET MUKponpoLeccop 9, anek-
TPUYECKM CBA3AHHBIA € faTYMKoM 10 NONOXeHWUs KPbILWKWM U (hOTONpUeM-
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HWKOM 11, yCTaHOBMIEHHbIMM MOJ, KPbIWKOWA 6. MokazaHMs MUKponpouec-
copa 9 oTKannbpoBaHbl TakKMM 06pa3oM, YTO 06ecrneunBatoT KOHTPO/b BO3-
[eNCTBYIOWEl [03bl MONSAPM30BAHHOIO M3/yYeHUs, NPOLUEALUEr0 Yepes
KpbILWKY 6 M NONSPOMAHYIO NNeHKY 7. Mpuyem cpabaTbiBaHue hoTonprem-
HMKa NPOWCXOAUT MOCNe MepeBofa KPbIWKW B MOSIOXKEHUE «3aKPbITO».
Mpy OTKPLITOM MOJIOXXEHWUUN KPbILLKW MKpa NOABEPraeTcs AeliCTBUIO Herno-
NAPU30BAHHOTO M3/Ty4YeHNs, KOTOPOe BMONOTrMYecKn He akTuBHO. Mpu 3a-
KPbITOM MO/IOXKEHNWN KPbILLIKX MOC/ie Habopa ONTUMaNbHOM f03bl HA MUK-
POMPOLLECCOpe 3aropaeTcs CUrHabHbI CBETOAMOL (BUAEOCUTHA), & TaKkKe
BK/IOYaeTCA 3BYKOBOW CUrHan (ayguocurHam), CBUAEeTeNbCTBYHOLWME O
HEO6X04MMOCTY MPeKpaLLeHns BO3LENCTBMA NONSAPU30BAHHOIO M3TyUEHNS.
MpekpallieHne BO3AECTBMA BUONOTMYECKM aKTMBHOIO MO/SPU30BAHHOIO
M3NyYeHUs OCYLLECTBAETCA NMYTEM MOLHATUS KPbILLIKN.

B TeueHue BCero nepmoga UHKy6aLmy OCYLLECTBASETCA NPUHYANUTENb-
Has CMeHa BOAbl, KOTOpas AOCTUraeTcs ee NOCTYNAeHWeM No NaTpy6ky 2 u
CTOKOM Yepes CIMBHO HOCKK 3.

BbIK/HOHYBLUMECA NMYMHKMA CBOOGOLHO NfiaBalT B TO/LE BOAbl BCel
ycTaHoBKM. ocne 3aBepLUeHWs BbiK/eBa paMKy C CETKOI C ocTaTkaMmu 060-
NOYEK VKbl YOMPaLOT, a INYMHKM U3BNEKAIOT M3 YCTAHOBKM MyTEM C/MBa
BOAbl YEPe3 C/AMBHOM HOCKK M MOMELLAOT B 6acceilH uam cagok Ans nog-
palLmBaHms.

B Tabn. 4.30 npueefeHbl 3HaYeHWs BbIXOAa 1-AHEBHbLIX JIMUMHOK M3
ONNOJO0TBOPEHHOW MKPbI, KOTOpas MHKY6KMpOBaiach B eMKOCTU, He comep-
XKaLLLER KPbILWKKW, MOKPbITOM NONSPOWAHON MNEHKOR (KOHTPO/IbHAsA rpynmna,
NpPOTOTWM), 1 B NpeAaraeMoli yCTaHOBKE A1 MHKYGaLmn UKpbl, obecrieyu-
BalOLLIEN BO3AEVCTBYE Ha HEE MONSPU30BaHHbIM CBETOM (OMbITHasA FPymnna).

Tabnuuya 4.30. 3uavyeHus BoIxo4a 1-THEBHBIX TMYHHOK U3 OILIOOTBOPEHHOI HKPDI,
HHKYOUPOBAHHOI M0/1 BO3eiiCTBHEM MOISIPU30BAHHOT0 H HEMOISIPH30BAHHOIO

H3TyYeHHUs
Fpynna MPOLEHT BLIKMBLUMX NUM- ,ﬂ,OCTgBepHOCTb ot/m-
HOK Ha CTajium BbIK/eBa Ymin OT KOHTPONS
KoHTponbHas (npotoTun) 69+1,0 -
OnbITHaA (Npegnaraemoe 754423 P <0001
YCTPOWACTBO) o '

M3 npefcTaBneHHbIX JaHHbIX CrefyeT, 4To WHKy6aLus OnnofoTBOPEH-
HO OCEeTPOBOI MKPbI B MpefnaraemMoii yCTaHOBKe MPUBOAUT K MOBbILLE-
HWIO, MO CPaBHEHWIO C MPOTOTUMOM, BbIXOAA JIMYMHOK W3 OM/I0L0TBOPEH-
HOM MKpPbI. TaK, ecnn B KOHTPOSIbHOM rpynne BbKMBAaEMOCTb Ha CTafuu
BbIK/ieBa cocTasniseT 69 + 1,0 %, To B onbITHON rpynne — 75,4 + 2,3 % (go-
CTOBEPHOCTb OT/IMUMIA OT KOHTpons P < 0,001).
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CTumynupytowee [eiACTBME MONSAPU30BAHHOTO M3/YYEHUS HE TONbKO
B/IMSET Ha BbIxode 1-AHEBHbIX MMUYMHOK W3 ONOLAOTBOPEHHOW WMKPbI, HO U
MPUBOAWUT K YBENWYEHWO (MO CPaBHEHMIO C MPOTOTWMOM) pPasMepHO-
BECOBbIX MOKa3aTesieil MooAW pblb, NOMYyYEHHOW 13 061y4EHHON UKPBbI.

B Tabn. 4.31 npuBeAeHbl pasMepHO-BECOBbIE MOKasaTenn 50-4HEeBHON
MO/I0iM OCETPOBbIX Pbl6, 3MOPUOHBI KOTOPbLIX MHKYOGMPOBANCL B EMKOCTH,
HE COAEpXKaLLei KPbIWKK C NONAPOVAHOA NIEHKOW (KOHTPO/bHAsA rpynna,
NpoTOTWN), B MpeAnaraemoli YCTaHOBKe Ans MHKy6aumm MKpbl, obecneun-
BatOLLIEI BO3AENCTBUE HA HEe NOJISPU30BaHHbIM CBETOM (OMbITHAA Fpynmna).

Ta6nuua 4.31. 3nayeHns pa3MepHO-BeCOBBIX MOKa3aTeseil 50-THeBHON MOJI0H
0CeTPOBbIX PbIG, IMOPHOHBI KOTOPHIX HHKYOHPOBAJINCH MO/ BO3AeiicTBHEM
MNOJISIPU30BAHHOI0 H HENOJISPU30BAHHOTO H3JIyYeHUs]

Cpess BennunHa ctu- Cpenss BennunHa
MYNPYIOLLLET O CTUMYNMPYHOLLLErO
Fpynna Macca y,quFI)():/TBwFI Annra geﬁc%m:*
M, mr L, MM
Y % Yo %0
KOHTpOnbHas (MpO- | ge6 34 g 5 100 47,0£05 100
TOTWN)
OnbITHas (npeana- * ok
raemoe YCTPOICTRO) 635,9 £ 15,3 1123+2,7 52,5+0,3 111,7+0,7

*p < 0,05; *** p < 0,001.

M3 npeacTaBneHHbIX AaHHbIX CrefyeT, UTo UHKY6aums oniojoTBOpeH-
HOW OCETPOBOM WKpPbI B MNpejfiaraeMoil yCTaHOBKe NPUBOAUT K yBenuye-
HWIO, NO CPaBHEHUIO C MPOTOTMMOM, Pa3MEepPHO-BECOBbIX MOKa3aTenein Mo-
NOfM OCETPOBbLIX PbI6. Tak, AMHA 0Cobel B KOHTPO/LHOM rpyrne cocTasu-
na 47,0 £ 0,5 mMm, a B onbITHON — 52,5 £ 0,3 MM, T. €. Be/IMYMHA CTUMY/N-
pytoLero aeinctsusa (v, = (Lo/ L) - 100 %, rae L, — AnvHa Mooam oceTpo-
BbIX Pbl6 B OMbITHON rpynne, MM; L, — A/IMHa MOMOAN OCETPOBLIX Pbi6 B
KOHTPO/bHON rpynne, MM) coctasnseT 111,7 £ 0,7 %, [LOCTOBEPHOCTb OT-
NnYnin oT KoHTpons P < 0,001. Macca Monoan B KOHTPOLHOM rpynmne co-
cTaBnset 566,3+9,5 mr, a B onbITHON —635,9 £ 15,3 Mr, T. €. BeM4MHa
cTumynupytowlero genctaus (yy = (Mo/ M,) - 100 %, rae M, — macca Mono-
[y 0CeTpoBbIX pblb B ONbITHOM rpynme, Mr; M, — Macca MOMOAN OCETPOBbIX
pbi6 B KOHTPOMLHOIA rpynne, Mr) cocTtasnseT 112,3 +2,7 %, LOCTOBEPHOCTb
OT/IM4YNiA OT KOHTpoONs P < 0,05.

TakuM 06pa3oM, 3asB/1sieMas YCTaHOBKA M0O3BO/SAET 06ecneyvnTb NoBbl-
LWeHne 3(eKTUBHOCTY UCKYCCTBEHHOrO BOCMPOMW3BOACTBA W BblpallmBa-
HUS OCETPOBbIX Pbl6 33 CYET MOBbLILEHNUS BbDKUBAEMOCTU 3MOPUOHOB U
NINYMHOK, YBEIMYEHUSA Pa3MePHO-BECOBbLIX NMOKa3aTesein Mooy OCETPOBbIX
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pbl6, a TaKke ONTUMU3ALMKM TEXHOMOTUM TOBAPHOW aKBaKy/bTypbl Npu
HI3KOI1 CTOMMOCTV 06OPY/I0BaHNA /15 €€ peanvsaLiyu.

4.11. JlazepHo-onTHYeCKHIi MPUOOP 118 HHKYOAIUU HKPBI «Sturgeon»

Ha ocHoBaHMM pe3ynbTaToB NPOBEAEHHbIX UCCNef0BaHUIA Obli CPOeK-
TUPOBaH N1a3epHO-ONTUYECKNIA NMPUOOP ANS BO3AEACTBMS Ha WKPY pblb
(NpenmyLLIECTBEHHO OCETPOBLIX BUAOB).

Mpnbop NO3BONSET OCYLLECTBNATL BO3AENCTBME Ha WKPY Henocpea-
CTBEHHO B WHKybaUMOHHOM annapaTe, He MpepblBas TEXHOIOMMYECKOro
npoLecca HKybaumn.

O6wwii BuA Npnbopa NpefcTaBeH Ha puc. 4.22-4.25.

immw

Puc. 4.22. O6Lwmii BUA NasepHO-0NTUYeCKOro npubopa «Sturgeons
[N9 MHKY6aLMOHHbIX annapaTos Belica

Puc. 4.23. PacnonoxeHne nasepHo-0nNTUYECKOro npubopa «Sturgeon»
Ha MHKy6aLMoHHOM annaparte Beiica
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Puc. 4.24. O6LWii BUA pacnonoxeHns nasepHo-oNTUYecKoro npubopa «Sturgeon»
Ha MHKybaUoHHOM annapaTte Beiica

TexHMYecKol 3agadeli paspaboTaHHON YCTaHOBKM SIBASETCA MOBbILIE-
HVe 3PDEKTUBHOCTM UHKYOGaLMK, BbIXXKMBAEMOCTM 3MOPMOHOB Pbib B Mpo-
Lecce MHKybaLuu, BbIXO4Aa SIMYMHOK M3 OMNIOAOTBOPEHHONM MKPbI 1 Kaye-
CTBa MO/y4aeMoro pbl6onocafouHoro Matepumana.

MocTaBneHHas 3afjaya pPeLlaeTcs C MOMOLLbIO YCTAHOBKWU 11 MHKybGa-
UMM MKPbI «Sturgeon», BK/OYatOLWEl OTKPbITYHO FepMeTUYHYI0 eMKOCTb
(Kak npaBw/0, M3rOTOBMEHHYH U3 CTeKa WM Mo6oro Apyroro marepuwa-
Na), BbIMO/IHEHHYIO B (hOpPME MepeBepHYTON OYTbINKKM 6€3 fHA C HWKHUM
naTpybkoM fns nojayn BoAbl MAK B NOO0I apyroin dhopme ¢ NobbIM pac-
NoNoXeHWeM natpybka Ans nojayv Bodbl. Hag OTKPLITOW repmeTuyHOM
eMKOCTbH pacronaraeTcs /a3epHO-OMTUYECKOe YCTPOMCTBO A1 BO3fei-
CTBUS HA UKPY U JIMHUHOK Pbl6, BKIHOYAIOLLEE NCTOYHMKM N1a3ePHOr0 1 CBe-
TOAVOAHOIO U3Ny4YeHMs, a TakkKe MpUOopbl ANA BKAKOYEHUS U3YYEHUA U
PEerynMpoBaHnst BPEMEHM W peXknma Bo3aeinctans (puc. 4.25).

Puc. 4.25. NazepHo-0NTUYECKMiA NPpUOOP 41 MHKY6aLMK NKpbI «Sturgeon»
pacrnonoXeHHbIN Ha MHKybaLoHHOM annapate «Belica»
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YcTaHOBKa [AN8 WMHKY6auMu WKpbl NpPeAcTaBnsieT CO60M OTKPbITYHO
CBEPXY, NPO3PayYHy0 repMETUYHYH EMKOCTb, BbIMOHEHHYIO B (hopMe ne-
PEBEPHYTON GYThINKM 6€3 AHA C HMKHUM NaTPy6KOM AN nojayn Boabl U1
naTpy6KkoM B BWAE CAMBHOrO HOCMKa ANs ee COBPOca, PacrosnioXXeHHbIM
BOMM3M BEPXHEN KPOMKM EMKOCTW, Haf, OTKPbITON repMeTUYHOM EMKOCTbIO
pacnosoXeH MoAyNb ONTUYECKOTO U3NYyYeHWs, 06paLLEeHHbIA U3NnyYatoLLel
4yacTblo K BOAE, 3aMO/HAIOLLEN eMKOCTb, TaKUM 06pa3oM, YTO guarpamma
HampaB/EHHOCTW M3My4YeHUs MepreHANKYNSPHA MAOCKOCTM MOBEPXHOCTH
BOAbl. [aHHbIli MOAyNMb 3MEKTPUYECKM CBA3aH C MOAYNEM MUTaHMA W
yMpaBfeHns napameTpamy BO3AEWCTBYIOLLIEr0 U3MTyYeHUs N ero AnvTesb-
HOCTbHO.

Mpegnaraemoe YCTPOCTBO BKKOYAET CEAYHOLLME 3/IEMEHTI:

1) repmMeTUYHas EMKOCTb;

2) HWKHUIA NaTpyoboK;

3) CNMBHOI HOCKK;

4) MoAyNb OMTUYECKOr0 M3MTYUEHNS;

5) Mofy/Nb NUTaHWA 1 yNpaBneHus.

Mpo3payHasi repmMeTVyYHas eMKOCTb 3anoJjIHAETCS BOAOW C MOMOLLbHO
HWKHero naTpybka. C6poc BoAbl 13 eMKOCTM OCYLLECTBASETCA Yepes CNuB-
HO HOCWK, pacnofioXXeHHbI BOM3N ee BepXHeil KPOMKWU. Hapg OTKpbITOl
repMeTUYHON eMKOCTbI0 pacrnonaraeTcs MoAynb OMTUYECKOrO M3MyyeHus
Ha 6a3e MoNyNPOBOAHUKOBBIX N1a3epoB U (M) CBETOAMOAHbBIX MCTOYHNKOB
[N BO3[ENCTBUS HA MKPY U NIMYMHOK PblB, 3M1EKTPUYECKUN CBA3AHHBIN C
MOAYNeM MUTaHWA U ynpaB/ieHUs MapameTpamiy BO3AENCTBYIOLLETO W3/y-
YEHUs 1 ero ANTENbHOCTbHO.

B repmMeTMyHyt0 eMKOCTb 3arpyaetcs vkpa pblb. Pacxog nogaBaemoi
BOJb! 1 €e KauyeCTBO 3aBUCST OT PbIGOBOAHO-TEXHO/IOMMUYECKUX MapamMeTpPOB,
NPeabsBNSEMbIX KOHKPETHBLIM BUAOM Pbib. 33 CHET TOrO UTO WMKpa Tshkenee
BOAbl, HOPMATMBHbIA MOTOK BOAbl CO3AaeT 6GnaronpusTHbIE YCMOBUSA A5
BOJO- M ra3o0bmeHa, HO He [OMYCKAeT BbIOPOC MKPbI 3a Npeaesbl eMKOCTM.
Hag OTKpbITOlA repMeTUYHOI EMKOCTbBIO pacnosiaraeTcsl MoAy/ b ONTUYECKOT0
U3MYYeHNs 419 BO3AENCTBMSA Ha UKPY W NNYMHOK Pbl6. Mogy/b ONTUYECKOrO
U3MYYeHNs1 3NEKTPUYECKM CBSA3aH C MOLY/NEM MWUTaHWS W yNpaBneHns napa-
MeTpamu BO3AEMCTBYHOLLETO U3NYYEHWS U €r0 ANUTENLHOCTbIO.

Mogynb ONTUYECKOT0 M3NYYEHUSI MOXET ObITb KaK MeXaHWUYeCKn CBSi-
3aH C KOpMYCOM repMeTUYHOW eMKOCTW, TaK W BbIMO/IHEH OT/AENbHO OT He-
ro. B nepBom cnydae mMogy/fb ONTUYECKOTO M3MyYeHUs MeXaHNYECKN UK-
CUPYIOT K KOPMyCy FepMeTUYHO eMKOCTW; BO BTOPOM — B CreLuanbHOM
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fepxaTene (Nosvums He ykaszaHa). Mpw gumkcaumm moayns onTUYECKOro
M3NYYEHNs1 K KOPMyCy FepMeTUYHON eMKOCTM 06ecrneymBaeTcs Hen3MeH-
HOCTb YCNOBWIA BO3AECTBUS U3NYYEHNS HA UKPY U JIMYMHOK PbliG B Npo-
Liecce (hoToBO3AECTBMS. BO BTOpOM cnydyae, Korfa MoAyNb ONTUYECKOro
N3MYYEHNs1 MEXaHNYECKW He CBS3aH C repMeTUYHO eMKOCTbIO, NIErKo pea-
N3YeTCs NOOYEpefHOe BO3AEMCTBME OMTUYECKUM W3TYYEHUEM Ha UKPY U
NYMHOK PbI6 B Pa3nMYHbIX FEPMETUYHBIX EMKOCTAX MyTeM MepemeLLeHmns
MOZYNs ONTUYECKOTO M3/Ty4eHns 4 0T OfHO EMKOCTU K ApYrOiA.

KOHCTPYKTMBHO YCTaHOBKY AN UHKYOaUyn MKpPbl 1, B YaCTHOCTMW, MO-
[yNb OMNTUYECKOT0 M3/TyHYeHNs BbIMOMHSAIOT B Pa3nyHbIX BapyaHTax.

1. Moay/nb ONTMYECKOTO U3/yUYeHUs BbINOIHEH Ha 6a3e MOAynpoBOAHM-
KOBOI0 /la3epa C OMTUYECKMM NpeobpasoBaTesieM Myyka Sa3epHOro nsnyye-
HWS, (DOPMUPYIOLLMM Ha MOBEPXHOCTM BOJbl CBETOBOE MATHO, COOTBETCTBY-
toLLlee BHYTPEHHEMY AMAMETPY repMeTWYHOlM eMKOCTU. B gaHHOM criyudae
n3nyyatesib NOAYNPOBOAHUKOBOTO /la3epa C ONTUYECKMM NpeobpasoBaTenem
Myyka f1a3epHOro M3nyyeHWs pacrofiaraloT BAOSb OCM CUMMETPUM FepMme-
TUYHOM EMKOCTU Ha TaKOM PacCTOSIHUM OT MOBEPXHOCTM BOAbI, YTO6bI pas-
Mep CBETOBOMO MATHA Ha MOBEPXHOCTM BOAbl COOTBETCTBOBA/I BHYTPEHHEMY
AVaMeTpy repmMeTUyHol emKocTW. [pu 3TOM paccTosHWE OT MOBEPXHOCTM
n3nyyatens A0 MOBEPXHOCTY BOAbl OMPeSenseTcs PacxXoAuMMOCTbIO U3/yue-
HUsl. MOCKONMbKY M3Mny4eHWe NoaynpoBOAHUKOBONO flasepa ABNSETCS MOsApu-
30BaHHbIM, TO Takoe BO3[EWCTBME Ha GMO0OBLEKTHLI MPU COOTBETCTBYIOLLEM
BblOOpe MapaMeTPOB OMTWMYECKOrO W3My4YeHWUsi 0OGecreunBaeT CTUMYMPYHO-
LLiee BNSHME Ha 3MOPUOHANTBHOE 11 MOCT3IMOPMOHANbHOE Pa3BUTIME OCOGENA.

2. Mogynb ONTUYECKOro M3/yUYeHWs BbINOIHEH Ha Ga3e MaTpuLbl OAM-
HaKOBbIX MOMYMNPOBOAHMNKOBbIX Na3epoB (/la3epoB OAHOM A/INHLI BOJHBI),
KOTOpasi MOXKET 6bITb C(HOPMMPOBaHa OTAENbHO PAcMONOXKEHHbIMMN Nasep-
HbIMW M3NYyYaTeNsIMMN, KaXKabliA U3 KOTOPbIX COAEPXUT ONTUYECKUE Npeob-
pasoBaTe/in MyyKa Na3epHoOro usayyeHns, HopMMUpYHoLLMEe Ha MNOBEPXHOCTU
BO/bl MePEKPbIBAOLLMECS CBETOBbIE NATHA. [py 3TOM CyMMapHOe CBETOBOE
NATHO, C(hOPMMPOBAHHOE MaTPULEN NONYNPOBOAHUKOBBIX N1a3ePOB C OMTW-
YecKMMK NpeobpasoBaTeNiiMK My4Ka, COOTBETCTBYET BHYTPEHHEMY Aua-
METpY FrepMeTMYHO eMKOCTW. Hapsgy ¢ 3TM MaTpuua Nna3epHbIX M3nyya-
Tenei MoXeT 6bITb BbINO/IHEHA MYTEM 06beANHEHNS B €AWHDIA U3NyYaTeNb
OTAENbHbIX NTa3epHbIX AMOA0B UM UX NNHEEK C OBLLMM ANS LeNoin maTpu-
Libl ONTMYECKMM Npeobpa3oBaTesieM Ny4yka, (HOPMUPYHOLMM Ha MOBEPXHO-
CTU BOAbl CBETOBOE MSTHO, COOTBETCTBYHOLEE BHYTPEHHEMY AMAMETPY
repMeTUYHON EMKOCTH.
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3. Mogynb ONTNYECKOr0 M3/Ty4YeHMs BbINOHEH Ha 6a3e MaTpULbl Nosy-
MPOBOAHWKOBbIX /1a3ePOB PasNYHbIX AAMH BOJH C ONTUYECKUMM Npeobpa-
30BaTENIAIMU MyYKa /TAa3ePHOr0 M3MyyeHUs, HOPMUPYIOLLMMU Ha MOBEPXHO-
CTU BOAbl CBETOBOE MSTHO, COOTBETCTBYHOLLEE BHYTPEHHEMY AUAMETPY
repMeTUYHON eMKOCTM, MPW 3TOM MOAY/b NUTaHUS W YNpaBneHWs napa-
MEeTpaMu BO3[ECTBYIOLLErO U3NYYEHUS N €ro AMTENbHOCTBIO obecneun-
BaeT KOMOMHMPOBaHHOE MOC/NeA0BaTe/IbHOE BO3AENCTBME M3/TyHEHMEM Pa3-
NNYHBbIX A7IMH BOSIH U PerynmpoBaHve AMTENbHOCTM Nay3bl MeXgy BO3-
[eicTBMAMU. [laHHbIA BapuMaHT UCMOHEHNS YCTaHOBKM AN MHKY6aLmmn 1K-
pbl 06ecneymBaeT BO3MOXHOCTb KOMOVMHMPOBaHHOIO BO3AENCTBUS Ha Mapo-
OMOHTbI Nla3epHbIM M3MyHEHWEM Pa3/IMYHOIO CMEKTPASIbHOMO AManasoHa, uTo
3HAUUTENbHO YCUNMBAET CTUMYMPYHOLLIEE AENCTBUE (IM3NYECKOr0 (haKTopa.

4. Mofynb ONTUYECKOrO M3/y4eHUs BbIMOMHEH Ha 6a3e CBETOAMOAHOIO
MCTOYHWKA, KOTOPbIA COBMECTHO C ONTMYECKMM MpeobpasoBaTenieM Myyka
N3NyYeHNs (POPMMPYET Ha MOBEPXHOCTW BOAbI CBETOBOE MSTHO, COOTBET-
CTBYIOLLIEE BHYTPEHHEMY AMAMETPY repMeTUYHOI eMKOCTW. B faHHOM chy-
yae CBETOAMOAHbIMA M3nyyaTenb C ONTUYECKUM MpeobpasoBaTesieM Myyka
ONTMYECKOr0 M3MYYeHWs pacnonaraloT BAOMb OCU CUMMETPUM FepMeTnY-
HO EMKOCTM Ha TakOM PacCTOSIHMM OT MOBEPXHOCTU BOAbI, YTOOLI pasmep
CBETOBOr0 MATHA Ha MOBEPXHOCTV BOAblI COOTBETCTBOBa/l BHYTPEHHEMY
AvamMeTpy repmMeTuyHol eMKocTu. Mpu 3TOM pacCTosiHWe OT MOBEPXHOCTM
CBETOAMOAHOrO U3nyyaTens 40 MOBEPXHOCTU BOAbl OMpefenseTcs pacxo-
JOVMOCTBIO U3yYeHMs.

5. NS NOBbILEHWA UHTEHCMBHOCTM CBETOBOIO BO3AENCTBUS Ha Apo-
OMOHTbI MOAY/Ib ONTUYECKOrO M3/Ty4eHUs OAHOIO CMEKTPasbHOrO Ayanaso-
Ha MOXeT ObITb BbINO/IHEH HA 6a3e MaTpULbl CBETOAMOAHBIX MCTOYHMKOB C
ONTMYECKUMI MPeobpasoBaTensiMm Nyyka U3nyyeHus, HopMUpYHLWUMI Ha
MOBEPXHOCTW BOAbl CBETOBOE MSTHO, COOTBETCTBYHOLEE BHYTPEHHEMY
AVameTpy FepMeTUYHON eMKocTW. MaTpuua CBeTOAMOAHbIX WUCTOYHWKOB
MOXET 6bITb CHOPMUPOBAHA OTAENbHO PACMONIOXKEHHBIMU CBETOANOAHBIMM
M3NyyaTensiMmn, Kaxablii U3 KOTOPbIX COAEPXUT ONTMYECKME NpeobpasoBa-
Tenu MyyKa ONTUYECKOro M3MYyYeHNs, (HOPMUPYIOLLME Ha NMOBEPXHOCTH BO-
[bl NMepEeKpPbIBAtOLLNECS CBETOBble MATHA. MpW 3TOM CyMMapHOe CBETOBOE
NATHO, CPOPMMPOBAHHOE MaTPULEl CBETOAMOAHBIX M3/TyvaTeneit ¢ onTuye-
CKUMU Npeobpa3oBaTe/isiMK My4yka, COOTBETCTBYET BHYTPEHHEMY AMaMETPY
repmMeTUYHON eMKOCTW. Hapsay ¢ aTM maTpuua CBETOAMOAHbIX M3nyyaTe-
Neil MOXET ObITb BbIMOMHEHA NyTeM 06bLEAMHEHWS B eAWHbIA U3nyYaTesb
OTAENbHbIX CBETOAMOA0B UMW UX NIMHEEK C OOLUMM ANS Lenoi maTpulbl
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ONTUYECKMMM NpeoGpasoBaTeneM Myyka, HOPMUPYIOLMM Ha NOBEPXHOCTU
BOAbl CBETOBOE MSATHO, COOTBETCTBYIOLLEE BHYTPEHHEMY AMAMETPY eMKO-
cTn.

6. Mofy/fib ONTMYECKOrO M3MyUYeHUs BbINOMHEH Ha Gase MaTpuLbl CBe-
TOAMOAHBIX U3NyyaTeneil pasnuyHOro CneKTpasbHOro AmanasoHa, GopMu-
PYHOLLMX COBMECTHO C ONMTMYECKUMU NPeo6pa3oBaTeiiM1 MyyKa UsnyyeHus
Ha MOBEPXHOCTW BOfbl CBETOBOE MSTHO, COOTBETCTBYIOLUEE BHYTPEHHEMY
AVaMmeTpy repMeTUyHolit eMKocTu. Mpu 3TOM MOAYNb NWUTaHUs W ynpasre-
HUS napaMeTpamy BO3AENCTBYHOLUETO M3MyUYeHUs U ero AUTebHOCTbIO
06ecrneynBaeT KOMGUHMPOBAHHOE MOC/MEAOBATENIbHOE BO3AEWCTBUE U3/TY-
UEHMEM Pa3NNMYHOIO CMEeKTPa/IbHOrO0 AManasoHa W PerynupoBaHue -
TENbHOCTY Nay3bl MeXAy BO3AeWCTBMAMMW. [aHHbI BapuaHT MCMOJHEHWS
YCTAHOBKM [/151 MHKY6aLMM UKPbl 06ecrevnBaeT BO3MOXHOCTb KOMOGUHUPO-
BaHHOI0 BO3[eMCTBUS Ha rMAPOBUOHTLI ONTUYECKUM U3MTyUYEHWEM pPas/iny-
HOrO CMEeKTPa/IbHOrO AMana3oHa, YTo 3HAUMTEbHO YCUMBAET CTUMY/NPY-
toLLee eiicTBYE (DU3MYECKOTO (haKTopa.

7. MocKofbKy, Kak NpaBwuio, U3nyyeHWe CBETOAMOAHbLIX WCTOYHMKOB
SIBNSIETCS HEMONsPU30BaHHbIM, a 6KONorMyYeckoe [elicTBME OMTUYECKOro
W3Ny4YeHUs 3aBUCWT OT CTEMEHW ero Monspusauuu, To pa3paboTaH elle
OIMH BapUaHT WUCMONHEHWUS! YCTAHOBKM ANs UHKYGaLWUM VMKPbI, B KOTOPOM
npeanonaraeTcs PacnonoXeHne Ha BbIXO/€e CBETOANOAHOTO NCTOYHUKA MK
Ha BbIXOAE OMTWUYECKOro NPeobpasoBaTens Myyka ONTUYECKOTO W3NyUYeHUs
MONSIPU3aLMOHHON MIEHKW TakMM 06pasoM, YTo6bl MIOCKOCTb MOMSpU3a-
LMOHHON NneHKM 6blna MepneHauKynspHa AvarpammMe HanpaBneHHOCTW
U3NyYeHUsi CBETOAMOAHOIO MCTOYHMKA. DTO MO3BOJISET OGECreYnTb BO3-
[IeCTBYE Ha FMAPOGUOHTbI IMHEHO-MONSIPU30BAHHOTO M3NYUEHUs.

Tak Kak MCMo/b30BaHWe MOSPU3ALMOHHON MNNEHKU MOBbILLIAET Peryss-
TOPHOE [Ae/iCTBME OMTUYECKOTO W3/TyUYeHWs, TO [aHHbI BapuaHT UCMOSHe-
HUS YCTAHOBKM AN MHKY6aLMM MKPbI Ha Ga3e CBETOAMOAHBIX M3NydaTesneli
npeacTaBnseTcs Hanbornee LenecoobpasHbiM. OfHAKO B 3TOM Cryyae 6osee
MOMOBVHbLI MOLLHOCTU W3/TyYeHNsi CBETOAMOAHBIX UCTOUHMKOB MOF/IOLLAeT-
Csl CaMO¥A N/IEHKOIA, YTO NMPUBOANT K A0MONTHUTENbHBIM SHEpPro3aTpaTam.

Mo 37Ol NpUUKMHE B OfHOM W3 BapWUaHTOB MCMO/HEHWS YCTAHOBKMN ANS
VHKYGaLMW UKpPbl TPEeANonaraeTcs, YTo KOHCTPYKTWBHO CBETOAMOAHbI
WCTOYHMK OMTUYECKOr0 MOAYNs 06ecreynBaeT MoyyeHue Mofspu30BaH-
HOTO U3Ny4YeHust Ge3s UCTO/b30BaHWS NONAPU3ALMOHHON NNeHkU. CBeToaw-
OfHblE YCTPOICTBA [N NOMYYEHUs NONSPU3OBAHHOTO M3/TyYeHNst aKTUBHO
pa3pabaTbiBalOTCs B NOC/NEAHNE Fofbl.
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Bo3sgeincTare nasepHbIM M3NYYEHVEM WM U3NyHEHUEM CBETOLMOLHbIX
MCTOYHWKOB OCYLLECTBAIOT HA PEKOMEHLYEMbIX CTafAusAX, B PeKOMeHaye-
MbIX 031POBKax B 3aBMCUMOCTMW OT KOHKPETHOIO BUAa pblb.

B Tabn. 4.32 npueefeHbl 3HaYeHWsI BbIXOAa 1-AHEBHbLIX JIMUMHOK W3
OMM04OTBOPEHHON MKpPbI ANa ABYX rpynn. B ofHON rpynne nkpa WHKyou-
poBasacb B repMETUYHOM EeMKOCTW, KOTopas He MojBepranacb BO3fei-
CTBMIO OMTMYECKOTO M3MY4YeHMs, a B APYroi (OMbITHOW) — B 3aB/SEMON
YCTaHOBKe A1 UHKy6auun MKpbl, 06ecreumBaroLLEein BO3AECTBME Ha Hee Na-
3ePHbIM M3/Ty4EHNEM HU3KOW MHTEHCUBHOCTM.

Ta6nuuya 4.32. 3nayeHne BbIxoja 1-THEBHBIX JIUNYHHOK U3 OIJIO0TBOPEHHO HKPBHI,
HHKYOMPOBAaHHOI N0/ BO3JeliCTBHEM ONTHYECKOT0 H3Ty4eHHUsI
M JIA3ePHOTO M3JIy4eHHs] HU3KOH WHTEHCHBHOCTH

Fpynna MPOLEHT BbKMBLUMX YN~ ,ﬂ,OCTE)BepHOCTb oTnn-
HOK Ha CTaiuu BblKesa 4nii OT KOHTpONS
KoHTponbHas (npotoTun) 69+27 -
Onbthiaﬂ (npegnaraemoe 854443 P <0.001
YCTPOICTBO) ' ' '

M3 npefcTaBneHHbIX JaHHbIX CrefyeT, YTo UHKy6aLms OnnofoTBOPEH-
HOW OCETPOBOW MKPbI B 3aBNSEMOIA YCTAHOBKE NMPUBOAUT K MOBbILIEHUIO,
MO CPaBHEHMWO C NPOTOTMMOM, BbIXOAA SIMYUHOK 13 ONSOAOTBOPEHHONW WK-
pbl. Tak, eciv B KOHTPO/IbHOM rpynmne BbDKMBAEMOCTb Ha CTafuu BbiK/eBa
coctaBuna 69 + 2,7 %, T0 B OnbITHON 85,4 + 4,3 % (ZOCTOBEPHOCTb OT/IU-
yunin oT KoHTpona P < 0,001).

CTumynupytoLlee [eiicTBME MONAPU3OBAHHOTO M3MYYEHUS HE TOMbKO
B/IMSIET Ha BbIX0Ae 1-AHEBHbIX MUYMHOK W3 ONIOAOTBOPEHHOW WMKPbI, HO W
NpUBOAMT K YBENMYEHMO (N0 CPaBHEHMIO C MPOTOTUMOM) pasMepHo-
BECOBbIX MOKa3aTeseit MonoAW pblb, NOMYYEHHBIX U3 06/TYHEHHOR UKPbI.

B Tabn. 4.33 npuBefAeHbl pasMepHO-BECOBbIE MOKasaTenn 50-AHeBHON
MOJI0AM OCETPOBLIX PbIb AN1s ABYX FPynn aMOPMOHOB. B ogHOI rpymnne am-
6pPU1OHBbI MHKYOMPOBANNCL B repMETUYHOM EMKOCTU, KOTOpas He moagepra-
nacb BO3AEVICTBMIO OMTUYECKOTrO M3/y4YeHUs, a B APYroi (OMnbITHON) — B
3asB/IIEMOIN YCTAaHOBKE A/ MHKYGaLUMnM WKpbl, 0BecrneyvBaroLLei Bo3aeit-
CTBVE Ha Hee Nla3epHbIM M3/TyHeHNEM HWU3KOI MHTEHCUBHOCTY.
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Tabnuuya 4.33. 3HaueHus: pasMepHO-BECOBBIX MOKa3aTeeii 50-1HeBHOH Mos10AH
0CeTPOBBIX PbI0, IMOPHOHBI KOTOPBIX HHKYOHPOBAIHCH 1O/ BO3/IeiiCTBHEM ONTHYECKOT0
M3JIy4eHHs U JIa3ePHOT0 M3JIyYeHHsI HU3KO0il HHTEHCUBHOCTH

Cpeavs BennunHa ctu- Cpeavs BennunHa
MYy/IMPYIOLLIErO CTUMYNUPYIOLLIErO
Fpynna “lc/?c;?' [encTeus 'D'SM';;' [LeincTems,
' Y %0 ' Yo %0
KOHTpOMbHas (MPO- | 53654 g 9 100 44,0+0,9 100
TOTWN)
OnbiTHas (Peanara- | 7456 4 10 1387+7,7% | 585+0,8 132,90,6%
eMOe YCTPOIACTBO)

*P < 0,05

V3 npefcTaBneHHbIX AaHHbIX CReAyeT, YTO MHKy6auus Onaof0TBOPEH-
HOI OCETPOBOI WKpbl B Mpej/laraéMoil yCTaHOBKe MPUBOAMT K yBenunde-
HWIO, NO CPaBHEHUIO C MPOTOTMMOM, Pa3MEPHO-BECOBbIX MOKasaTenein Mo-
noay 0ceTpoBbIX pblb. Tak, AMHA 0CO6e B KOHTPOMLHOM rpynne cocTaBu-
na 44,0 £ 0,9 Mm, a B OnbITHOW — 58,5 £ 0,8 MM, T. €. Be/MUMHA CTUMYNU-
pytoLero aeictama (v, = (Lo/ Ly) - 100 %, rge L, — AnmMHa MO0AM OCETPO-
BbIX pblO B OMNbITHOW rpynne, MM; L, — AA1MHA MOMOAN OCETPOBbLIX Pblb B
KOHTPO/IbHON rpynne, Mm) cocTaenseT 132,9 + 0,6 %, AOCTOBEPHOCTbL OT-
Nnunia ot KoHTpona P< 0,05. Macca M010A4n B KOHTPOMLHOI rpymnmne cocTa-
Buna 530,3+8,2 Mr, a B OMbITHOI rpynne 3TOT MOKa3aTeNb COCTaBMsieT
7356+10,0 wMr, T.e. BeAMYMHA  CTUMY/NMPYIOLLEro  AEACTBMS
(ym = Mo/ M,) - 100 %, rge M, — macca MO/0AM OCETPOBLIX PblG B OMbITHOM
rpynne; M, — Macca MOJIOAAM OCETPOBbIX Pbl6 B KOHTPOMBLHOI rpynmne, MM) CO-
cTaBnseT 138,7 + 7,7 %, 4OCTOBEPHOCTb OT/IMUNIA OT KOHTpons P < 0,05.

Taknm 06pasom, 3asBfisieMass TEXHOMOTUA MO3BO/AET 06ecneynTb Mo-
BblLLeHMe 3()(PEKTUBHOCTW MCKYCCTBEHHOIO BOCMPOM3BOACTBA M BblpaLu-
BaHMA OCETPOBbLIX PblO 33 CYET MOBbILIEHNS BbPKMBAEMOCTN 3MOPUOHOB U
JINYMHOK, YBENIMYEHWS Pa3MepHO-BECOBbLIX MOKasaTeneli monoau polb, a
TaKkke ONTUMM3ALMM TEXHONOTUW TOBApHON aKBaKyNbTypbl MPU HWU3KOM
CTOMMOCTM 060PYJ0BaHNA ANS ee peanm3almu.

4.12. PekoMeHIAIUH 110 UCTOJIH30BAHNIO YCTAHOBKHU
IS MHKYOauuu MKpbl pagy:kHoii ¢popesn «CTpoHra»

Ha ocHOBaHWW pe3ynbTaToB MOMyYeHHbIX UCCMefoBaHuWiA Bbin Cnpoek-
TUPOBaH /1a3epHO-OMNTUYECKMIA MPUGOP ANs BO3AEWCTBUS Ha MKPY pbl6
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(NpenMmyLLIECTBEHHO /I0COCEBbIX BUAOB) C LE/bIO NOBbILLIEHWS 3HEKTUBHO-
CTW MHKYy6aLmun.

Mpu6op NO3BONMAET OCYLUECTBNATL BO3fENCTBME HA WKPY Hemnocpeg-
CTBEHHO B WHKybaLUMOHHOM annapaTe, He MpepbiBas TEXHOMOrMYeckuii
npoLiecc MHKy6auum.

O6wuii BuA Npubopa NpeacTasneH Ha puc. 4.26. PacnonoxeHwe ero Ha
MHKYBaLUMOHHBIX annapatax SI0TKOBOrO Tuna MpefcTaB/eHbl Ha puc. 4.27-
4.28.

o

Puc. 4.26. O6LMii BUA Na3epHO-ONTUYECKOro Npubopa: a — BUA COOKY; 6 — BUL CBEPXY

Puic. 4.27. PacnonoxeHne nasepHo-onT14eckoro npubopa
Ha UHKy6aLUMoHHOM annapaTe NoTKoeoro Tuna SDK
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Puc. 4.28. O6wuii BUA pacrnonoXxeHVs MHKY6aLVOHHbIX annapaToB N0TKOBOro Tuna
C Na3epHO-0NTUYECKUMI NPUGOPaMK B PIGHOM LiEXY

CoTpyfHuKaMun Kagefpbl uxtuonorum u pbibosofactea YO BICXA
COBMECTHO C COTPYAHWMKaMM VIHCTUTYTa (hn3nKn HaunoHanbHoM akagemum
HayK benapycu paspaboTaHa MpoeKTHas [OKYMeHTauua 418 co3faHusa na-
3ePHO-0MTUYECKOro npubopa A1 MHKYBALMOHHLIX arnapaTos OTKOBOIO
TVina.

O6bwas Mmacca roTtoBoro wum3genuss — 19,1 «kr. Pasmepbl -
313%512%x512 mm.

MogyNb ONTUYECKOTO U3/TyHYEHWS BbINOJIHEH Ha 6a3e Mo/ynpoBOAHMKO-
BOr0 n1asepa C ONTMYECKMM Npeobpa3oBaTeNeM MyyKa f1a3epHoOro usnyye-
HWA, (OPMMPYIOLLMM Ha MOBEPXHOCTW BOAbI CBETOBOE MATHO, COOTBET-
CTBYIOLLIEE BHYTPEHHEMY AMaMeTpy repMeTWYHOW eMKOCTW, a Takke Ha
6ase MaTpuupl NOMYNPOBOAHMKOBbLIX /1a3ePOB C ONTUYECKMMM Npeobpaso-
BaTeNIAMMW NyYKa N1a3epHOro U3nyyeHuns, HOpMUPYIOLLUMUN Ha MOBEPXHOCTM
BOfbl CBETOBOE MATHO, COOTBETCTBYHOLLEE BHYTPEHHEMY AuameTpy. KoH-
CTPYKTUBHO CBETOAMOAHBIV MCTOYHMK ONTUYECKOro Moayns obecrneunsaet
nosyyeHvie MOMAPU30BAHHOIO M3MyyeHUs. Haf OTKPbITON repMeTUYHOW
EMKOCTbO PacronaraeTcs Mogy/b ONTUYECKOro U3Ny4veHus Ha 6ase mnony-
MPOBOJHWUKOBBIX N1a3ep0oB 1 (MNK) CBETOAMOLHBIX UCTOYHUKOB [/151 BO3Lel-
CTBUS HA UKPY W JIMYMHOK PbI6, 3NEKTPUYECKM CBA3AHHbIA C MOAYNeM nu-
TaHUA W ynpaB/ieHWs napameTpamyi BO3LEMCTBYHOLLErO W3NYyYeHUs U ero
ONVTENbHOCTBIO. B repMeTUUHY0 eMKOCTb 3arpy»aeTcs Mkpa pblb. Pacxog
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nofaBaeMoli BOfbl 1 e Ka4ecTBO 3aBUCAT OT PbIOOBOAHO-TEXHOMOMMYECKNX
napameTpoB, NPeAbABASAEMbIX B KOHKPETHOMY BUAY pbl6. Mogynb onTuye-
CKOr0 M3/Ty4eHNst MOXET BbITb KaK MeXaHUYeCKM CBSi3aH C KOPMYCOM rep-
METWUYHOI eMKOCTW, TaK 1 BbIMOJIHEH OTAEMbHO OT Hero. B nmepBom cryyae
MOLY/b ONTUYECKOTO W3/lyYeHUs MeXaHUYeCKn (UKCUPYIOT K Kopnycy
repMeTUYHON EMKOCTMW; BO BTOPOM C/ly4ae MOAY/b OMTUYECKOro m3nyde-
HWS (UKCUPYIOT B CneyuanbHoM gepxxatene. Mpu mkcaummn Mogyns onTu-
YECKOro M3MlyUYeHWss K KOPMycy repMeTUYHON eMKOCTM o06ecrneumBaeTcs
HEU3MEHHOCTb YC/IOBUIA BO3AENCTBUS N3NYYEHMS HA MKPY U INYMHOK Pblb B
npouecce (hoToBO3zelicTBUA. Bo BTOPOM Cyyae, KOrfa MOAy/b OMTUde-
CKOr0 U3NYy4YeHUsi MeXaHNYeCKN He CBS3aH C repMeTUYHON eMKOCTbHO, Ner-
KO peanu3yeTcs nooyepefHOe BO3LEWCTBME OMTUYECKUM M3MTyUYEHWEM Ha
VKPY W NINYMHOK Pbl6, pacnoioXXeHHbIX B Pa3nnyHbIX FePMETUYHbIX EMKO-
CTAX, NYTEM NEPEMELLEHNS MOAYNSA ONTUYECKOTO M3YyHYEHUs OT OLHOW eM-
KOCTW K ApYTOM.

TexHuyeckol  3afjadveld  MHKybGauMOHHOro annapata «CTpoHra»
(puc. 4.29) ABnsieTca noBblleHNe 3WHEKTUBHOCTN MHKY6aLmn, BbhKUBae-
MOCTW 3MBPMOHOB PbI6 B MPOLIECCE MHKYOAL MK, BbIXOAA IMHYNHOK 13 OMNO-
[OTBOPEHHO MKPbI U KayecTBa MOy4yaeMOro pbi60nocafo4yHOro Matepua-
na.

YCTaHOBKa [A18 WHKyGauMu WKpbl W BblpaliMBaHUA JNYMHOK Pblb
«CTpOHra» BK/IHOYAET OTKPbLITYIO FepMEeTUYHYI0 eMKOCTb No 1, BbIMO/IHEH-
HYI0 B (hOpMe fLUMKa, N paMKK Ha fHe U Ha 0AHOI 13 6OKOBbIX CTEHOK, 06-
TSAHYTbIE METa/I/IMYECKON TKaHOI CEeTKOW A5 3aAepXKMBaHNS UKPbI U INUK-
HOK 1 MPOMyCKa BOAbl 4Ns BOAOCHAOXEHWS. PamMKm ¢ ceTkol 3amkcrpoBa-
Hbl TaKMM 06pa3oM, YTOObI PacMoOXKeHHbIE HA HUX UKPa U IMYUHKK Oblnn
HUXXEe MOBEPXHOCTW BOAbl. Pasmep S4Yeek CETKM MeHblue pasMepoB UKpW-
HOK, Y4TO MCKIOYaeT MX MpOBasMBaHMe 4epe3 sivelikn. epmeTnyHas em-
KocTb Ne 1 pacnonaraeTcs B pbiI6OBOAHOM NOTKe, MPeACTaBAAOLLIEM COBOA
repmMeTMYHY0 eMKOCTb Ne 2, BK/OUaKoWyo natpyboK Ans Cnvea BOAb.
Hag repmeTnyHoin emkocTbto No 1 pacronaraeTcsi /a3epHO-OMTUYECKOe
YCTPOIACTBO A5 BO3AENCTBUA Ha UKPY U NIMUMHOK pblb, BK/OYaKOLLEE KO-
po6, B KOTOPOM pacrnofiaraloTcs WCTOYHWKN la3epHOr0 U CBETOAMOAHOIO
M3Ny4YeHus, a Takke Npubopbl ANA BKIKYEHWS U3NYYEHWS 1 PerynnpoBsa-
HWS BDEMEHW U PEXMMA BO3AECTBMS.
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Puc. 4.29. YcTaHoBKa Ans MHKY6aLymn UKPbl U BbIpaLLyBaHWA TMUYMHOK pbl6 «CTpOHra»

Mopsaaox mpumenenusi. Ha repmeTnyHyto eMkoctb Ne 1 nomeryaercs
Na3epHO-0MTUYECKOe YCTPOMCTBO. 'epMeTMYHas eMKOCTb No 2 3ano/HseTcs
BOZOV Ha ypoBeHb He 6oniee 18 cM, MpW 3TOM HEOOXOAMMO CO3AaBaThb Mo-
CTOSIHHYIO Mogady BoAbl. PacxXof v Ka4yecTBO BOAbI 3aBUCAT OT BMAa UHKY-
61pyemMoii MKpPbI 1 BbIPALLMBAEMbIX JIMUMHOK M OMPEAENAOTCA TEXHOMOMU-
YecKUMW pernameHTamu. epmeTnyHas emkocTb Ne 1 (MHKy6aTop) mome-
LaeTCs B repMETMYHYI0 eMKOCTb Ne 2 (I0TOK), Npu 3TOM BOAA, HaxoasLla-
ACA B IOTKE, NMOCTYNaeT B MHKy6aToOp Yepe3 CETKW, UMEIOLLMECS Ha [HE ero
N Ha OAHOW M3 BOKOBbIX CTEHOK. B MHKy6aTOp BbIKMafAbIBAETCS MKpa Unn
MOMELLAOTCA  JIMYMHKM  COrMlacHO  OOLLENpUHSATbLIM  PbIBOBOAHO-
6uonornyeckuMm TpeboBaHWSAM. 3aTeM BK/IOYAETCA Na3epHO-OMTUYECKOe
YCTPOMCTBO. B 3aBMCMMOCTM OT BMAA MHKYOUPYEMOI MKPbI U BblpallBae-
MbIX JIMYNHOK BbICTAB/ISETCA ONTUMaIbHBIVE PEXUM BO3LEACTBMS.

4.13. OueHKa JKH3HECTONKOCTH MOJIOAN OCETPOBBIX PbIO,
BbIPAllleHHBIX B YCTAHOBKAX 3aMKHYTOro BojfiocHa0:xxenust besnapycu

[nsa noBblweHns 3hheKTBHOCTY 3aBOACKOIO BOCMPOM3BOACTBA OCET-
POBbIX B PbIGOBOAHBIX XO3ANCTBAX B CYLLECTBYHOLLYH GUOTEXHWUKY BHOCAT
KOpEHHbIe M3MeHeHUs. MpoBOAATCS MepoONpPUATUA MO COKPALLEHNIO KO-
4eCTBa W pauyOHaNbHOMY MCMOMb30BaHWMI0 MPOU3BOAMUTENEN, CHUDKEHUIO
MoTepb Ha BCEX 3Tanax 6MOTEXHUYECKOrO MPOLECcCa, MOBbLILIEHUID XXIM3He-
CTOMKOCTM BbIMYCKAaeMOro nocafgoYHoro martepuana [154]. MMpo6nemoi
TOBapHOr0 OCETPOBOACTBA ABMSETCA MOMYYEHUE XKU3HECTOCOBHOR Monoam
M afanTauus ee K MCKYCCTBEHHbIM YCMOBMAM cofepxaHus. OpHako
MHTEHCWBHOE BbIpallyBaHNe MONOAY HEU3OEXHO BefeT K CYLeCTBEHHOMY
M3MEHEHWIO YCNIOBUIA COAEPKaHUS, YBE/IMYEHNIO CTPECCOBbIX Harpy3oK Ha
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opraHusM pbl6 W, Kak CneacTve, YXYALWEHU WUX (U3NON0rMYeCKOro
cocTosHMsA. OCO6eHHO HanpsXXeHHbIe YCI0BUA CKafbiBatoTcs B Y3B [186].

Haunbonee TpaguMuMOHHLIM CMOCOOOM OLEHKM KayecTBa MOSIOAM OCEeT-
POBbIX W NOCOCEBLIX Pbl6, BbIPaLLEHHON Ha PbIGOBOAHBIX 3aBOAAX, ABNSETCS
ee pa3MepHo-BeCoBas XapakTepucTuKa. B MHAycTpransHOM OCeTPOBOACTBE
[0Nroe Bpems LLUfa AMCKYCCKA O CTaH4apTe 3aBOACKOW monogu. Pag nccne-
posateneid [110] cumTan, 4YTO CTaHZAPTHYIO HaBeCKY 3aBOACKON MOMOAM
OCETPOBLIX Pbl6 MOXHO CHU3WUTL O 1-2 T, NOCKOMbKY ManbKy Takoro Beca
y)Ke NPOLUM HayasbHble 3Tanbl PasBUTMA WU MMEKT XOPOLLO PasBuUThble
Hapy>XHble NpUcnoco6neHns — Xyuku. Opyrue [109] npegnaranm Bbipallm-
BaTb MO/0Ab 0 60nee BbICOKMX HAaBECOK (3 T 1 BbILLE), TaK KaK KpynHas
MO/I04b MeHee JOCTYNHa A8 XMLLHUKOB 1 BO3pacTaeT BEPOATHOCTbL €€ Bbl-
XMBaHWA B eCTeCTBEHHOM BojoemMe. Kpome TOro, oCHOBHast rubesb B ecre-
CTBEHHbIX YC/OBUSX MPUXOAMTCA HE Ha 3MBPUOHa/IbHBI Mepunog, a Ha paH-
HWe CTafuu pasBUTUA NNYMHOK U Monogun. OTcloda cneayet, UTo 415 yBe-
NNYEHNS BEPOATHOCTU BbIXXMBAHMA [0 MPOMbIC/IOBOr0 BO3pacTa Heobxoau-
MO BbIMYCKaTb B CTECTBEHHbIE BOAOEMbI He IMYMHOK, a NOLPOCLUYHO XW3-
HECTOKYH0 MO/10b.

Mexzay Tem BeC MONOLM He MOXET afeKBaTHO XapaKTepu3oBaTb Kauye-
CTBO BbIpALLEHHOW MONOAM, ee BUOOrNYECKYO MOSTHOLEHHOCTb, B OCHOBE
KOTOpOIi NeXUT (h13n0oro-6moxmmmyeckas chopMmMpoBaHHOCTb OpraHu3-
Ma, OnpesenaoLLas BO3MOXHOCTM ero agantauum K abuoTmyeckum n 6mo-
TYecKUM (pakTopam BOAHOM cpefpbl, UX PE3KUM WM3MEHEHUSM, KOTOpble
HEN36eXXHO BO3HMKAIOT NMPU CMeHe Cpefabl 06UTaHNS MOMIOAM, BbIpaLLEHHO
Ha 3aBofax [96]. CnefoBaTteNibHO, NOJ KAYECTBOM 3aBOACKOW MOSIOAM OCeT-
POBbIX ClieflyeT NOHWMaTb CTEMNEHb €€ XXM3HECTOMKOCTH, T. €. YCTOANUMBOCTM
K pa3sHo0bpasHbIM (hakTopaM BHELLHEeR cpedbl. 3HAYNUT, OCHOBHbIM KpuTe-
pVeM OLEHKM 3aBOACKOW MONOAM JO/MKEH ObITb ONTUMa/IbHBIV YPOBEHb e
YKM3HECTOMKOCTM. XKM3HECTOMKOCTb — (PyHAAMEHTalbHOe CBOWCTBO 61OM0-
rMYecKol CUCTEMbI Ha NII060M 3Tane oHToreHesa. Ocobas 3HaUMMOCTb 3TO-
ro CBOICTBA ONpefenseTcs eLe 1 TeM, YTO XM3HECTOMKOCTb, UK YCTORYN-
BOCTb, 6MOMOMMYECKON CUCTEMbI OTHOCUTCS KO BCEI CUCTEME B LIE/IOM, XOTS
onpefennTb HapyLUeHUS 3TO YCTONYMBOCTU MOXHO MO OAHO M3 MHOTMX
(hYHKUMOHa/bHBIX CUCTEM.

[ns aKcnepyMeHTa/IbHOM OLEHKM CTEMEHU XXM3HECTOMKOCTY B NPaKTUKe
PbI60BOACTBA UCMOMbL3YIOT Pa3/INYHbIE 3KCMPECC-TECTbI:

e OLeHKa (h131ON0TrMYECKOro COCTOSHNS MOMIOAM OCETPOBbLIX MO «(OHO-
BbIM» peakLMsAM MUIMEeHTHbIX KNeToK [86];

© 3K0/0r0-m3n0NOrNYeCKNin MeTo PyHKLMOHANbHBIX Harpy3okK [96];
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® rNCTO(U3NONOrNUECKME N BUOXMMUYECKME MeTOAMKM [123];

e rnoBefileHYeckre MeToabl [123];

¢ Helpodapmakonornyeckoe TectuposaHue [40].

Llenb Halimx mccnefoBaHWi 3aKnoYanach B OLEHKE KpUTEPUS XXM3He-
CTOWKOCTY 3aBOACKOI MOJIOAM OCETPOBBIX Pblb BbIpaLLEHHON B yCTaHOBKaXx
3aMKHYTOro BogocHabxeHus Pecnybnmku Benapych.

M3BecTHO [96], 4TO pe3kue nepenagpl Temnepatypbl U AePUUUT KUCO-
pofa caMmu no cebe 0KasbIBalOT MOLLLHOE OTPULIATEIbHOE BIMSIHWE Ha POCT U
pasBUTUE, YACNEHHOCTb U MPOAYKTUBHOCTL Pas/INyHbIX BMAOB pbib U KX
KOPMOBbIX OpraHn3MoB. M03TOMy aKTyanbHbIMU ABNAIOTCSA UCCNEA0BaHNS,
HarpaB/ieHHbIE Ha W3YyYeHWe MNpejenoB YCTOMYMBOCTU TUAPOOGUMOHTOB K
3KCTPEMa/IbHbIM  3HAYEHUAM 3KOMIOrMYECKMX (DaKTOPOB BOAHON cpeabl.
KoHLUeHTpauus pacCTBOPEHHOr0 KMCI0poga — BaXKHEMLINIA (hakTop BOAHON
cpefbl, KOTOpbIli KaK B MCKYCCTBEHHbIX YC/OBUSX, TaK U B YCNOBUAX 3aBOA-
CKOro MoapaLLvBaHns MOMOAM pbi6 NOABEPXKEH 3HAUMTENbHBIM KonebaHu-
aMm. B cnyvae gedmumta paCTBOPEHHOrO B BOAE KWC/OPOAA Y 3aBOACKON
MOIOAN MOXET HabnoaaTbea psag MOPQONOTMUYECKUX OTKIOHEHWIA: ypos-
CTBa ro/oBbl, MUKpouedanus (CHWKeHWe pa3MepoB MO3ra), Hefopassui-
TOCTb Xabp, AedeKTbl opraHoB 06OHSHMA M Ap. Yalle BCero Takas pbida
CUbHO OTCTAeT B Pa3MEepHO-BECOBLIX MOKa3aTensx 0T HOPMa/bHO pa3Bu-
BatoLmxca ocobeii [42]. bonee TOro, 3HauUMTeNbHbI HEAOCTATOK PacTBO-
PEHHOTrO0 B BOZE KMC/IOPOa CMOCO6EH Bbi3BaTb MacCOBYHO rmbeib Moo,

MpoBeAeHHbIE OMbITbl NOKasanu (Tabn. 4.34), yto CcpeAHWA nopor
YCTOMUMBOCTM K [eMUMTY KUCMOpPOAa SIMHMHOK BO3BpaTHOrO rnbpuga
Gectepa coctaBun 2,1 Mr/n; y fEHCKOro oceTpa 3TOT rokKasaTenb —
1,58 mr/n, a B nuTepatypHbIX faHHbIX [96] noporosas yCTONYMBOCTb K fe-
hruMTy KMCopoaa 415 3aBOLCKOW MOoAM oceTpa cocTasmna 2,1 mr/n.

Tabnuuya 4.34. Ioka3aTeu KU3HECTOHKOCTH MOJIO/IN OCETPOBBIX PbIO, BLIPALEHHBIX
B YCJIOBHSIX 3aMKHYTOI0 BOIOCHAGKEH S

No OKCMpe3nCTeHT- ["onopa- TepMopesncTeHT-
- Bug HOCTb, Hue, HOCTb,
n/n
mr/n Y MUH
1 CTEp””‘(‘I';S becrep 21%0,02 307 £1,10 14527 £1,10
2 J1eHcKwii oceTp 1,58 + 0,05 384 + 3,15 210,0 £ 1,62
3 NuTepaTypHble 21 384 188
[laHHble (oceTp)
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YCTOYMBOCTb 3aBOACKOIA MOMOAMN OCETPOBLIX Pbi6 K rON0AaHUIO SBNS-
€TCS1 O4HMM M3 NapaMeTPOB OLIEHKWN KayecTBa BCEI TEXHOMOrMM NoApaLLm-
BaHus [96]. MpoBefeHHbIe OMbITbl MO ONPeENEHNI0 YCTORUMBOCTM MOJIOAM
K rofIofaHuIo MoKasanu, YTo CpefHss NPOLO/HKMUTENBHOCTb FON0AaHNUSA Nn-
YMHOK BO3BpaTHOro rmbpuaa 6ectepa coctasmna 307 4; y NEHCKOro oceTpa
3TOT Mokasarte/b coctasus 384 4, YTO COOTBETCTBYET CTaH4APTHLIM 3Haye-
HUAM.

TemnepaTypa BOAHON cpedbl Y)XKe B TeyeHWe AAUTENbHOro nepuroga
MPU3HAETCHA K/OUEBLIM 3KO/IOrMYECKMM (PaKTOPOM YMpaBfieHUs pOCTOM U
BOCMPOM3BOACTBOM pbibbl [263, 371]. TeMnepaTypHbIi PEXMUM OKa3blBaeT
B/IMSIHVE Ha PU3MONOrMYECKOe COCTOSHME MOMOAM OCETPOBLIX HA BCEX 3Ta-
nax ee BblpaliyBaHUA B 3aBOACKWX YCNOBMAX, WU, B MEPBYI oyepelb, BO
BpeMS 4UTeNbHON 3a4ePXKKM MO/OAW B MPyAaX, KOrja OH MOABEPXKeH 3Ha-
ynTenbHbIM KonebaHmam [96].

MpoBeAeHHbIE ONbITbI, YTO CpefHee BPeMs BbDKMBAHWS MOMOAU BO3-
BpaTHOro rmbpuaa bectepa (ctepnagp x 6ectep (F;)) coctanset 145 MuH.
Kak BugHo u3 guarpammbl (puc. 4.30), ypOBeHb TepPMOPE3UCTEHTHOCTU
145 MyH okaszanca noporoebiM s 46,67 % wvccnegyeMbix 0co6eil BO3-
BpaTHOro rmépuaa 6ectepa. Mpy 3TOM MUHMMa/bHBIA YPOBEHb COCTaBU/
135 MWH, @ MakcMManbHbIli — 155 MUH.
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Puc. 4.30. [loneBoe OTHOLLIEHWE PasNNYHBIX TPYNM TEPMOPE3UCTEHTHOCTH
y BO3BpaTHOro rmbpuga bectepa
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CpefiHee BpemMs BbDKWMBAHWA NMYMHOK JIEHCKOrO OCETpa COCTaBW/IO
210 MWH, YTO NPEBOCXOAUT CTaHAapTHOe 3HadeHue [109] Ha 11,7 %. Ypo-
BEHb TEPMOPE3NCTeHTHOCTM 210 MUH oKasaicA noporosbiM ang 20 % wir.
(puic. 4.31). MuHUMaNbHbIA YpOBEHb TEPMOPE3UCTEHTHOCTM COCTaBUN
185 MUH, a MakCUMabHbI — 235 MUH.
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20%

6,7%

185 MUH.
190 MUH.
195 MUH.
= 200 MuH.
6, 7% 205 Mi

AH.

Puc. 4.31. [loneBoe OTHOLLEHWE Pa3NIMUHbIX FPYMMn TEPMOPE3UCTEHTHOCTM Y IEHCKOT0 0CETpa

[JaHHble CpaBHWUTENIbHOIrO aHasM3a nokasaTeneli ABuUraTe/lbHON aKTuB-
HOCTW B TECTE «OTKPbITOE MOJie» MOJIOAMN OCETPOBbIX Pbl6 MPMBEAEHbL! B
Tabn. 4.35.

Tab6nuuya 4.35. IokasaTe/u ABHraTeIbHOI AKTUBHOCTH MOJIOH 0CETPOBBIX PbIG

Bug OA, PA, PA, MA, % MP, %
efl./MUH ef./MyH efl./MUH ' '
J1eHcKwii oceTp 21,8 19,4 17,1 112,3 88,1
Jurepatyphibie 14,20 11,35 11,20 12511 98,67
[laHHble (0CeTp).

Kak BUAHO W3 NPeACTaB/eHHbIX JaHHbIX, B YCMOBUAX 3aMKHYTOr0 BOAO-
CHaGXXeHUs MO/OAb OCETPOBbIX XapaKTepu3yeTCsl HEKOTOPbIM NPUTYMN/IEHN-
€M peakuWu B OTBET Ha PasfpakuTenn, YTo, OYEBM/HO, CBS3aHO C MPUBbI-
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KaHWeM K MOCTOSIHHbIM CTPECCOBbLIM CUTYaLUAM, ABNAIOWMMCS CNEeLCTBUEM
pbI6OBOAHBIX NpoLeccoB B ¥Y3B.

CnocoBHOCTb K OCYLLECTBNEHMIO «(DOHOBbLIX» peakumii MenaHotoB Y
pbi6 3aBUCUT OT pAfa SHAOTEHHbIX (DAKTOPOB M OT BHELUHMX YCnoBwii. Mo-
3TOMY 3TOT NokasaTe/b Haps4y C APYTUMU MOXET ObITb UCMO/b30BaH MpU
XapaKTepucTUKe (U3M0N0rMYECKO NMONHOLEHHOCTM NPOLYKLWN pbi6OBOA-
HbIX 3aBOA0B. B OCYLUECTBNEHNN «(POHOBbLIX» peakuuil NPUHUMAKT Yy4a-
CTWe He TONbKO MelaHoopbl KOXW, HO 1 MeNnaHogopbl, pacnofaratoLimecs
BHYTPM Tefla pblb, 06pasytolime Tak HasbiBAEMYHO MEPUBUCLEPAIbHYIO
NUrmMmeHTaumio (NMrMeHTaumo BHYTPeHHMX opraHoB) [86]. CocTosiHMe Me-
naHo(opoB XapaKTepu3yeTcsl BEIMYMHON MenaHoopHOro uHaekca (mi),
MaKCMMa/lbHOe 3HaYeHMe KOTOPOro paBHO 5, YTO COOTBETCTBYET MaKCu-
MafibHOM AMcnepcuM NUrMeHTa, a MUHUMaIbHOE, paBHOoe 1, — MakCUMasb-
HOI ero arperauuu.

Pe3ynbTaTbl MPOBEAEHHbIX UCCNEL0BaHWA MO OLeHKe CMOCO6GHOCTH MO-
NOAM OCETPOBbLIX K OCYLLECTBNEHWNIO «(DOHOBbLIX» peakumii MenaHohopoB
npescTasfieHbl Ha puc. 4.32, 4.33.
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Puc. 4.32. OueHka crnocobHOCTH MOMIOAY IEHCKOTO OCETPa K OCYLLECTBIEHNIO
«(DOHOBbIX» peaKLmii MenaHohopoB (TEMHast EMKOCTb)
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KonnuecTeo monogm, %

2 3 4

menaHodopHbIA HHAEKE, Banns

Puc. 4.33. OueHka crnocobHOCTU MONOAY NIEHCKOTO 0CETPa K OCYLLECTBIEHNIO «(OHOBbIX»
peakumii MenaHogopos (6enas eMKocTb)

Pe3yrbTaTbl NPOBEAEHHOW OLEHKN «(OHOBOW» peakuui MenaHogopoB
YCTaHOBW/AW, 4TO MOMOAb JIEHCKOrO OCETpa XapaKTepu3oBasiaCb HEmosHOW
Jvcnepcveid NUrMeHTa (TeMHasi EMKOCTb) U CU/bHBIMU HapyLLEHWUAMW B ar-
peraumy nurmeHTa (6e1asd eMKocTb). MonyyeHHble pesysbTaTbl CBUAETE b-
CTBYIOT O HapyLUeHWAX Y MOJIOAN OCETPOBbIX Pblb, BblpalleHHbIX B Y3B,
afanTMBHbIX PYHKLUMIA W, COOTBETCTBEHHO, O HAapYLUEHUAX B HOPMaslbHOM
(hYHKLMOHUPOBAHNM BCEX KOMMOHEHTOB CUCTEMbI PErynaumv — onpeaeneH-
HbIX OTAE/1I0B HEPBHOM, FOPMOHA/IbHOW 11 HEPOrOPMOHa/IbHOW CUCTEM.

Takum 06pa3oMm, akTya/lbHOCTb NPO6eMbl OLEHKM YKM3HECTOWKOCTH 3a-
BOZCKOW MO/OAM OCETPOBbIX AN COBPEMEHHOIO OCETPOBOACTBA YPe3Bbl-
yaiiHo Be/sMKa. Peub MAeT 0 KauecTse BblpaliMBaeMoil 3aB0Jamii MOSIOAN U
06 3heKTMBHOCTU OCETPOBOLACTBA B LIE/IOM, TaK Kak MojpalluBaHue Xus-
HECTOWKOI MO/I0AM B LENSX BbIMYCKa €8 B MCKYCCTBEHHbIE U eCTECTBEHHbIE
BOZOEMbl WM B LENAX AafbHEWLLero TOBAapHOr0 BblpallyBaHUA B WUHAY-
CTPU&/IbHbIX YCNOBMAX — 3aK/HUNTENIbHOE 3BEHO C/I0XKHOr0 BuoTexHuue-
ckoro npouecca. K peLueHno 3Toin npobneMbl Mbl MOAOLLAM C MO3NLMK 1
METOAamm 3KOMOrMYECKOR (r3nonornm.

MpoBefeHHbIe uccnefoBaHNs YCTaHOBUIIN, YTO MOJI0b OCETPOBbIX PbIb,
BblpalLieHHasi B ycnosusx Y3B, xapakTepusoBanacb 60/iee BbICOKMMU 3Ha-
UEHUSMW XKM3HECTOMKOCTM K 3KCTpemasbHbIM (DakTopam BOAHOM cpefpl,
TaKMMU, Kak fenumT KCOpoAa, BbICOKas TemMnepaTypa Bogbl U AnTeNb-
HOe OTCYTCTBME MWLM, MO CPaBHEHMIO C MOJIOALIO, BbIPALLEHHON Ha ecTe-
CTBEHHOM TeMMepaTypHOM U BOAHOM pexxmmax. OfHaKo y MOSIOAM, Bbipa-
LLeHHON B Y3B, Habnoganmch HapylleHus B MOBEAEHYECKMX W afanTuB-
HbIX TECTaX, YTO FOBOPUT O HEMOMHOLEHHOCTY BbIPALLEHHON MOoAW B OT-
HOLLEHUWN HOPMaNbHOro (hYHKLMOHMPOBAHMA BCEX KOMMOHEHTOB CUCTEMbI
perynauum.
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	В качестве объекта исследований была выбрана сперма самцов гибрида бестера (F1), выращенных от стадии личинки до половозрелого состояния в условиях установки замкнутого водоснабжения (частное хозяйство «Акватория», фермерское хозяйство «Василек», Минс...
	Воздействие осуществляли монохроматическим линейно-поляризованным излучением полупроводникового лазера (( = 670 нм, красная область спектра, плотность мощности P = 1,5 ± 0,2 Вт/см2) и широкополосным линейно-поляризованным и неполяризованным излучением...
	Сперма осетровых рыб также подвергалась воздействию лазерного излучения в присутствии постоянного магнитного поля. Воздействие осуществляли поляризованным лазерным излучением красной области спектра λ = 670 ± 20 нм, плотностью мощности P = 3,0 ± 0,2 м...
	Затем проводили аналогичный эксперимент при выключенном лазерном излучении, когда на сперму воздействовало только магнитное поле.
	Следующую серию экспериментальных исследований проводили для изучения воздействия на сперму лазерного излучения в отсутствии магнитного поля. С этой целью из лазерного излучателя извлекалась магнитная насадка и вставлялась расфокусирующая насадка, обе...
	При исследовании влияния оптического излучения различной частоты импульсов на сперматозоиды осетровых рыб в качестве источника ислучения использовали Nd: YAG-лазер (длина волны – 532 нм, средняя выходная мощность ~ 30 мВт), работающий в непрерывном и ...
	При исследовании влияния частоты модуляции на сперматозоды осетровых рыб в качестве источника излучения использовали модулированное по интенсивности поляризованное излучение лазерных или светодиодных источников в спектральном диапазоне от 450 до 1270 ...
	Плотность мощности (P, мВт/см2) излучения, воздействующего на слой спермы, определяли по формуле: P = W/S, где W – средняя мощность излучения в мВт; S – площадь светового пятна в см2 на уровне слоя спермы. Энергетическую дозу (E, мДж/см2) определяли п...
	После воздействия различных физических факторов сперма помещалась на хранение в прохладное затемненное место. Температура хранения была не более 4–5  С.
	По истечении 24 часов проводили исследование параметров подвижности сперматозоидов, описанных выше.
	По результатам полученных данных определяли величину стимулирующего действия физических факторов на подвижность сперматозоидов: γ = (to/tk)   100 %, где to – величина параметра подвижности сперматозоида после активации водой через 24 часа хранения пос...

