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B Hacrosmee Bpems Ui BbIpallluBaHMUsA pPbIO IIUPOKO NPUMEHSIOTCS WHAYCTpUAJIbHBIE
TEXHOJIOTMHU. OKOHOMHMYECKH IeJeCOOOpa3HbIM U  MEPCIEKTUBHBIM  METOJOM  CUUTAaeTCs
UCIIOJIb30BaHME YCTAHOBOK C 3aMKHYTBHIM ITMKJIOM BopooOecneuenus (Y3B). x mpumensior s
BBIPAIIMBAHUS TI0CAJOYHOTO MaTepuaiga M TOBAPHOW MPOAYKUMM pa3HbIX mnopon pbid. Ilpu
MHTEHCU(UKAMU MPOU3BOACTBA Ha OrPAHUYEHHBIX IUIOIAASX KOHIIEHTPUPYET OoJblIoe
MIOTOJIOBBE PBIO, YTO MHOTIOKPAaTHO IOBBIMIAET PHUCK 3apakeHUs pbl0 BO30YIMTENSIMH ONACHBIX
MHQEKIMOHHBIX W HMHBAa3MOHHBIX 3a0oneBaHuil. Jlnsg mnpoduiIakTUKM W JEYEHHS HIMPOKO
UCTIONB3YIOTCSl aHTUOAKTEpHAJbHBIC Npenaparbl, YTO HEM30€KHO NPUBOTUT K IHMPKYISILHAU B
X034MCTBaX MaTOT€HHBIX MUKPOOPIAaHW3MOB C TOBBIIMIEHHON pPE3MCTEHTHOCTHbIO K aHTHOMOTHUKAM.
B kadecTBe anbTepHATUBHBIX NpeNaparoB BcE€ Oosee HMIMPOKO NMPUMEHSIOTCS MPOOMOTHYECKHE U
KOMOMHUPOBaHHbIE Ipernaparbl, KOTOpble NPOJEMOHCTPUPOBAIN XOPOLIMHM MOTEHLMal JUis
NpopWIAKTUKK M JIeYeHUs OaKTepHaJbHBIX WHQPEKIUH pbIO, KOPPEKUUH HMMYHOAS(UIIUTHBIX
COCTOSIHMM, CMATYEHHUS JEHCTBUS CTPECCOBBIX (PaKTOPOB.

Ilenp maHHOrO MCCIENOBaHUS — OLIEHKA 3((EKTUBHOCTH NPUMEHEHHs NMPOOUOTHKOB IPU
BBIpaIllMBaHUU KJIapueBOro coma B OacceiiHax Y3B.

MarepuaJ 1 MeTOIbI

OmnbIT poBe/ieH B aKkBapuaibHOHN Kadeape muenoBoiacTBa M peiooBoactea PTAY-MCXA
nvmern K. A. TumupsizeBa. OnbIT coctost u3 4-x BapuanToB (I — xkonTpOoms, 11, III, IV — onbiTHEIE
BapuaHThbl). HauanbHast macca pei0 2,5 . KopMmieHrne coMOB NMPOBOAWIOCH OCHOBHBIM PAllMIOHOM
wm OP (AK-2®II c¢ comepxanmem 40% mnporenHa). OnNbITHBIM pbli0aM J00aBISIIA B KOPM

npoouotuk — II-it rpymme 0,5 r (pexomeHayemas mpoduiakthuueckas wopma), - — 1,5 T
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(pexomenayemas jeyeOHast Hopma), IV-oit — 3,0 T (moBbIIIEHHAs MpH 3a00JE€BaHUM HOpPMa) Ha
KWJorpaMM  KoMOMkopMa. B kadectBe  NMpoOMOTHKA ~ HCIONB30BAIM  HATYypPaJbHYIO
KOHILIEHTPUpPOBaHHY10 ceputo CyOTuimc.

[TponomxuTenbHOCTh omnbITa cocTaBuia 90 cyt., peiObl I rpynmer momywanu OP; 11, I u
IV — OP+npoOuotuk, kopM ¢ MpoOMOTHKOM JaBasics Kaxablil. Ilo okoHYaHuIO ombiTa y pbIO
uccnenoBan MopdopusnoIoruueckue U OMOXMMHUYECKUE TMOKa3aTean. B ChIBOPOTKE KPOBH PHIO
ONpeieNsuii  cleayioue — OMOXMMHUYECKHME  IOKa3aTelu:  ypoBeHb  olmiero  Oelika,
ananuHamuHoTpancdepasbl  (AJIT), anpOymmHa, aMuiaspl, DIIOKO3bL.  bHOXUMUYECKHE
WCCIIEIOBaHUS TPOBOAMIUCH, HAa aBTOMaTHueckoM aHaim3arope Labio 200 c¢ ucmnonb3oBaHHEM
peareHToB Gupmbl Biocon.

Pesyabrarsl n 00cyx1eHHe

Cpennsisi macca coma Ha 90-e cyT. cocraBwia: B kKoHTposie 391,7 r, B Bapuantax Il —
417,8 , III — 438,6 r u IV — 4523 1. OTHOCUTENBHO KOHTPOJISI CpeaHss xkuBast macca B-1I Bbie
6,68%, B-III 11,98% u B-IV 15,48%. D10 MOXHO MOHSTH, KaK ONarompusTHOE BO3JCHCTBUE
MpoOHOTHKA HAa POCT COMA.

HuTepbepHble MOKa3aTead B OMBITHBIX BapHaHTaX HMMEIOT OONBIIYI0 OTHOCHUTEIbHYIO
Maccy cepjlia, BHyTPEHHETO KHpa, KeTyaKa U KOcTel 1o cpaBHEHUIO ¢ koHTponeM. Cepaue B B-IV
0,23% k B-1 0,13%, 310 00BsACHsETCS OOBIIEH HEOOXOAUMOCTBIO IUPKYJISLUN KPOBU B OpraHU3Me
COMOB OIIBITHBIX BapUaHTOB, IOTOMY YTO KOJMYECTBO IMUTATEIbHBIX BELIECTB YBEIHMUMBACTCH.
OrtHocHTenbHAsA Macca cele3eHKH MeHbine B B-1V 0,05% x B-1 0,14.

YpoBens obmero 6enka (tabnuia) B onbITHBIX Bapuantax (B-II 36,78r/x, B-II1 39,88r/n u
B-IV 35,10r/x1) Bbilie ypoBHs koHTpossi(B-1 34,66r/m). CnenoBarenbHO, MOXKHO HPEANIONOKHUTh, YTO
KOJTMYECTBO OMOXMMHMYECKUX PEaKLUi B OPraHu3Me KJIApUEBOTO COMa OIBITHBIX BAPHAHTOB BBILIE,
TaK Kak OOJIbIlIe KaTalu3aTOPOB, TPAHCIIOPTHPYEMBIX Pa3UYHBIX BEIIECTB M BEIIECTB MMMYHHOU
3amuThl. benku 1ua3smbl KpOBHM CHHTE3MPYIOTCS MPEUMYIIECTBEHHO B IICUEHU U CEJIE3CHKE.
Mopdonorndyeckuii aHanu3 MOATBEPKAAET OOIbIIIee pa3BUTHE TUX OPraHOB (TIEYCHb, CENIE3EHKA) B
OTIBITHBIX BapHaHTaX. DTO ke MOATBEPKAAET YPOBEHb aIbOyMHHA B CHIBOPOTKE KPOBH KJIApUEBOTO
coma. Ero xonmenTpamusi B onbITHRIX BapuanTtax (B-II 14,88/m, B-III 15,98r/1 u B-1V 14,20r/m)
BbIllIe ypoBHS BapwaHTa KoHTposms (B-I 13,92r/m). AnbOymuH, CBSI3BpIBasg pa3IMIHbIC
JIEKapCTBEHHBIE COEMHEHUS, 00ECIIEUNBACT X TPAHCIIOPT U paclpe/iesieHne B TKaHIX OpraHu3Ma.
Onnako, ypoBeHb AJIT cHmxen B onbITHBIX Bapuantax (B-1I 16,36En/n, B-II1 13,90En/a1 u

B-1V 14,92 en/n) mo orHomeHuio k koHTposbHOMY (B-I 17,30 en/m), Tak kak B OOJBIIOM
KOJIMYECTBE COAECPKUTCSA B IMEUYEHU, CEPACUYHOM MBIIIE U CKeJleTHOW Myckynarype. Eciu AJIT B

CBIBOPOTKE KPOBU IOBBIMICHO 3TO I'OBOPUT O IATOJIOTHH, AJIT ke ONBITHBIX BApHUAHTOB CHUIKCHO.



OCHOBHBIE TOKAa3aTeId OHMOXUMHU CBIBOPOTKH KPOBH, XAPAKTCPUIYIOMINC OEIKOBBIN O6MCH,

NMOATBCPKAAIOT YBCINYCHUC O0OMEHHBIX mponcccon OCJIKOBBIX BCIICCTB B OpTraHU3MC.

Tabnuua
Pe3yabTaThl 0HOXHMHYECKOT0 MCCJIEI0BAHNSA CHIBOPOTKH KPOBH COMA
En.
[Toka3arens Bap. I B-II B-III B-1V
U3M.
O0611.6em0K /1 34,66+2,20 36,78+0,86 39,88+1,70 35,10+1,07
AnpOymuH /1 13,92+0,90 14,88+0,43 15,98+0,76 14,20+0,36
AJIT en/n 17,3+£1,59 16,36£1,10 13,90+0,94 14,92+2,27
I'moxo3a MmMmons/n  5,05+£0,34  5,47+0,71  5,16+0,40 5,48+0,51
Awmmunaza en/n 18,54+2,61 19,66+£2,00 18,80+1,58 19,94+0,99

KonmeHnTparus Tt0Ko3bI B ONBITHBIX BapuanTax (B-II 5,47mMmons/n, B-III1 5,16 mMonb /n u
B-IV 5,48 mmonp /m) Beime ypoBHs Bapuanta KOHTpoisi(B-1 5,05 mmonw/im). D10 0OBsICHSIETCS
MaTOJIOTMYECKUMH SHIOKPUHHBIMH CEKpPELUsIMU, a HWMEHHO MPOOMOTUK SABISETCS HCTOUYHHUKOM
MUIIeBAPUTENBHBIX (epMeHTOB. O MOBBIIIEHHOM YITIEBOAHOM OOMEHE MOXKET TOBOPUTH M BHICOKHIA
YpOBEHb KOHIICHTPAIIMN aMujia3bl B ONBITHEIX BapuaHnTtax (B-II 19,66Exn/n, B-III 18,80En/n u B-IV
19,94E /1) o otHomeHuto k koHTpoto (B-1 18,54en/m).

BrIBOIBI

1. Ilpu BeIpamuBaHuM KiIapueBoro coma B Y3B Ha koMOukopme ¢ aoOaBieHHEM HPOOHOTHKA
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BBICOKOM CKOPOCTBIO pOCTa phI0 B TPEX OMBITHBIX IpyMMax MO OTHOIICHHIO K KOHTpouto (6,68%;
11,98%; 15,48% COOTBETCTBEHHO).
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IKCIIEPUMEHTAJIBHOE BBIPAIIIMBAHUE YKPYIIHEHHOI'O
MOCATOYHOI'O MATEPHAJIA CA3AHA ITPU HU3KO3ATPATHOM
TEXHOJIOT A

A.b. beznanoea, K1II. Cakemosa

QI'VII «KacnHUPX», Acmpaxans, Poccus

CoBpeMeHHbIE UCCIIEJOBAHMS TIOKA3aJIM, YTO BCJIEICTBUE HETATUBHOTO BIMSHUS QHTPOIIOTEHHOM
Harpy3Ky Ha BOIOEM, IPOUCXOJUT HEYKIOHHOE CHIDKCHME 3allacOB LICHHBIX BHJIOB IPOMBICIOBBIX
pei6. B cBsA3m ¢ 3TMM, OgHMM M3 HauOoiee BaXHBIX IyTeH HX BOCCTAHOBJIECHHUS SBISETCA
BOCITPOM3BOZCTBO 3aIlacOB, & MMEHHO BBIPAIIMBAHHUE B JAOCTATOYHOM KOJIMYECTBE Kau€CTBEHHOIO
pBIOONOCAaTOYHOTO MaTepuaja, YTo B 3HAYUTEIbHOW MEpe 3aBHCUT OT OOECHEUEHHOCTH MOJIOAU
pBIO TOCTATOYHO Pa3BUTON KOPMOBOM Oa3bl.

B crnoxuBmMXcS 3SKOHOMHYECKHMX YCIOBHSX IPYIOBOrO pBHIOOBOJICTBA CTOUT 3ajaya
pa3paboTku 1 3 (HEeKTUBHOTO MPUMEHEHHUSI METOIOB MAKCUMAIILHOTO MCTIONB30BAHUS €CTECTBEHHOM
KopMOBOH 0a3bl BopoeMoB. [lomoiHeHHe 3amacoB M yBEIMUYEHHUE BBLJIOBA PbI0 B €CTECTBEHHBIX
BOJIOEMaX B 3HAYUTEIBHOM CTENEHH 3aBUCUT OT phIOONIOCA0YHOIO MaTepHuaa, ero KaueCTBEHHOIO
cocraBa. [lon «kauecTBOM» MpearoiaraeTcss KOMIUIEKC IOKa3aTenel, oOecreunBaromuii poioe
JOCTAaTOYHBI ypOBEHb OOLIEH >XKU3HEeNesATeNbHOCTH. {151 pbIOOBOAHBIX IENIe MBI OTPaHUYMMCS
MOKa3aressiMi, OOOOIIEHHO XapaKTepU3YIOIUMH PbhI0, — 3TO YHOHUTAHHOCTb, CPEIHECYTOUHBIN
IIPUPOCT, CPEAHSS Macca.

Koa¢¢puiment ynuraHHOCTH UCIOIB3YIOT KaK YHUBEPCAJIbHBIN OMOJIOrMYEeCKH MOKa3aTenb
KaueCcTBa BBIPALICHHOM PHIOHI.

OO0O0OIICHHBIM TIOKA3aTeNeM, OTPaXKAIOIIUM YCJIOBHS BBIPALIMBAHUS W IOJHOLEHHOCTh
KOPMJICHUsI pbIO, sIBIsieTCsl pocT. I XapaKTepUCTUKU POCTa MCIOIb30BAJIU OTHOCUTENIbHBIN

CpeI[HeCYTO‘{HBII‘/JI IMpUPOCT, MOKa3bIBAIOIIMKN U3MEHEHHE MACCHI 3a KaXKJIbIe CYTKH.
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OT Macchl CerojeTok B MPsMOW 3aBUCHMOCTH HAXOJUTCS TMOCIEAYIONIMM TeMIl pocTa
B3pOCJION 0COOM, TTOATOMY KPYIHBIA MOCAJOYHBIN MaTepuall cuuTaeTcsi Oonee kadecTBeHHbIM. Ho
BOIIPOC O Pa3MEPHO-BECOBBIX XapPaKTEPUCTHUKAX MOJOIH, BHITYCKAEMOW B €CTECTBEHHBIC BOIOEMHBI,
ocTaeTrcss OTKPHITHIM. [lo JaHHBIM MHOTHX CHEHUAIMCTOB KOA3((HIMEHT MPOMBICIOBOTO BO3BpAaTa
CUMTAETCA BBIIIE, YEM BhIIIIE HABECKA BBITycKaeMor Mooau. Kpome Toro, Moioab KpymHBIX pa3MepoB
3aHMMaeT OoJiee MUPOKYI0 KOPMOBYIO HHUIITY, B CBSI3U C DTHM MPOBOAATCS PAOOTHI MO MOBBIIMICHUIO
BECOBOTO CTaHAAapTa CerojieTok. [Ipou3BOACTBO M BBIMYCK MOJIOAM B €CTECTBEHHBIC BOIOEMBI
MOKET ObITh peHTa0EIbHBIM TOJIBKO PU HATHMYUU HU3KO3aTPATHBIX TEXHOJIOTHYECKHUX TPUEMOB.

K Hacrosimemy BpeMeHH MONydYeHBl JaHHBIE MO A(P(GEKTUBHOCTH MPUMEHEHUS METOIOB
MOBBIIICHUS €CTECTBEHHONW KOPMOBOW 0a3bl MPH BBIPAIMBAHUU CETOJIETOK Kapra B MOHOKYIBTYpPE
[boratoBa, 1985; IllmakoBa u gnp., 2000] um wuMeeTcs CpPaBHUTEIBHO MaJ0 JaHHBIX IO
HanpaBJIeHHOMY (OPMHUPOBAHUIO €CTECTBEHHOW KOPMOBOW ©a3bpl MPYIOB MpU BbIpAIIMBAHUU
cazaHa.

JlJis SKCIIEpUMEHTAJIBFHOTO BBIPAIMBAHMS CETOJETOK Ca3aHa W30paH MPYIOBBIA METOH C
MUHUMQJIbHOW CTETEHbI0 WHTEHCHU(UKAIIUU, CBOIMBIIHUNICS B OCHOBHOM K (hOPMHPOBAHHUIO
€CTeCTBEHHOW KOpMOBOM ©0a3bl Bojoema. JImsi yCKOpEHHMsI MAacCCOHAKOIUICHHS TMPUMEHSUIH
MpeBapUTeNbHOE MOIpallliBaHNe JMYUHOK B OacceiiHax 10 12 mr B Teyenue 10 cyTok.

JlJiss CTUMYIUPOBaHUS Pa3BUTHUS OaKTepuil U (UTOIJIAHKTOHA B MPYABI PErYJISPHO BHOCHIIH
MUHEpAJIbHbIE U OPTaHMYECKHE YAOOPEHHUS, a TaKKe MPOU3BOAMIN HMHTPOIYKIIUIO BETBHUCTOYCHIX
padkoB, oOecreynBasi pPbIO HEOOXOAMMBIMH IMHUTATEIBHBIMU 3JEMEHTAMU, YMEHbINAs PacXofl
ynobpenuii [boraroa, 1985]. Ynobpenue npyaoB HE TOJBKO yIy4dIIaeT KUCIOPOIHBIN PEXKUM, HO U
YMEHBILIAET PacXo]l UCKYCCTBEHHBIX KOPMOB M T€M CaMbIM CHIKaeT C€0eCTOMMOCTh BBIPAIIEHHOM
PBIOBI.

B npensapuTenbHO MOATOTOBICHHBIC BHIPACTHBIC MPYAbl BHECIH OPTaHHYECKUE yI0OpEHUs
B BHUJIE TEpEINpEeBIIEro HaBo3a M3 pacuera 5 T/ra (Y4acTh HaBO3a OCTAaBWJIM Ha JamMbe W TIpH
OCIJIabNIeHU U IeUCTBUS OPTaHUKU OCTABIIUKCS HABO3 3aTANKUBAJICS K ype3y BOJBI 7S AalbHEHIIero
yBEJIMYEHUSI OMOMACChl €CTECTBEHHBIX OPTraHW3MOB) M 3aJHIM BOJOW 32 3 CYTOK /O BBICAJIKH
JTUYHHOK.

B kauectBe dochopHbIX ynoOpenuit mpumeHsu cynepdocdar, B KaueCTBE UCTOYHUKA a30Ta
ucnonbs3oBamu 35%-Hyr0 amMMmuadHyio cenutpy. llepByro o3y yaoOpeHui BHOCHIM M3 pacuera
noBeneHus Konuuecta 6uoreHoB 0 2,0 mr/a N u 0,5 mr/n P, mpunsTEIE B IPYI0BOM PHIOOBO/ICTBE
nenstel Bonru. Tlocnemyromume Cpokd W J103bI OMPENESUTM O  COMACPYKAHHIO OHMOTEHHBIX
3JIEMEHTOB, PEaKIMHM CpPeAbl U MO CTENEHU Pa3BUTHS KOPMOBBIX OpraHu3MoB B Boae [Buubepr,

1965; Bacunsuenko, 2005]. Ho, npunepxuBasch pa3padOTKU HU3KO3aTPAaTHOW TEXHOJIOTHUHU



BBIpAIMBAaHUs PbIO, MBI HECKOJIBKO YMEHBIIMIU A03bI O6uoreHoB (mo 0,4 mr/m azora u 0,1 mr/n
¢docdopoa), 1ocTaTouHbIe UII WHTEHCUBHOTO Pa3BUTHSA BOMOPOCIEH, YTO MO3BOJIMIIO COKPAaTHTh
pacxoa MHHEpaIBbHBIX ynoOpenuid go 120-150 kr/ra wiu B 1,7-3,0 pa3a mpoTUB HOPMATUBHOTO. 3a
MEPHO/1 BBIPAIUBAHUS MPOU3BEIHN O-7-KpaTHOE BHECEHUE YIOOpEHUI MpU TPEeXpa30BOM BHECEHHUH
MaToyHOM KynbsTyphl Aaduuu. Jluteparypuslie nannbie [[lImakoBa u np., 2000; CakeroBa, Jlocaesa,
2010] 1 HamM COOCTBEHHBIE UCCIIEOBAHMUS 10 300IJIAHKTOHY TOKAa3ajH, YTO 3a CYET WHTPOLYKIIUU
KUBBIX OPIraHM3MOB IIPOM3OILIA MEPEeCTpoiKa  300IUIAHKTOHHOTO  COOOIIECTBA B CTOPOHY
YBEJIMYEHUS PAa3BUTHS LIEHHBIX JJI MUTaHUS pbI0 BETBUCTOYCHIX PAKOOOPa3HBIX.

JleiicTBre ymoOpeHMil OLIEHHWBAIM MO CTEHEHH Pa3BUTHUS KOPMOBOM 0a3bl M TEMIy pocTa
pb10. JlaHHBIE 1O €CTeCTBEHHON KOPMOBOM 0ase Mmoka3aid, 4YTo B MEPBOI MOJIOBUHE BHIPAIIUBAHHS
pHIO  pa3BUTHE KOPMOBBIX OPTraHM3MOB OBIJIO BBICOKHM, IO CPAaBHEHHIO CO BTOPOW ITOJIOBHHOM
BEreTallMoHHOro mnepuoAa. I[IpoBeneHHOE MepONpUATHE IO BCEJICHUIO BBICOKOMPOAYKTHBHBIX
300TJIaHKTOHHBIX OPTaHU3MOB — Ja(HUI, a TakKe IeJIeBOE BHECEHHE YI0OpEeHUH CIoCcOOCTBOBAIH
J0CTaTOYHON 00ECIIEYEHHOCTH PHIO KOPMOM.

Boicokuil Temn pocTta ca3zaHa HaOMrogajics B TEUEHHE BCETO BETETALMOHHOTO IMEpUOJa.
MakcuMalbHBIE  OTHOCHUTENBHBIM MPUPOCT ca3zaHa — 10 24,8% oTMeueH B UIOHE, XOTs
MaKCHUMaJIbHBIN a0COMIOTHBIA MPUPOCT MacChl HAOMIOAANICSA TIO3KE — B KOHIIE MIONA-aBryCTe, MOCHe
JIOTIOJTHUTEIBHOTO BHECEHUs JadHui. B KOHIE BBIpallMBaHMA CpeIHSAS Macca CEerojieToK
cocraBmsina 175,4 1, BeokuBaHue — 52,3%, kod(pGUIUEHT YNMUTAaHHOCTH ObUT HE HIke 2,4, 9TO
CBUJETEIBCTBYET O CTAOMIILHOCTH YCJIOBUM BBIPAIIIUBAHMUS.

Pesynbrarel BeIpaliuBaHus pbIO 3a SKCIIEPUMEHTAIBHBIN MIEPHOJ MPEICTABICHBI B TaOIHIIE.

Tabmuna
Pr100BOAHBIC Pe3yJIbTATHI BHIPAIMBAHUS CEI0JIETOK Ca3aHa
Tlata Cpennss CpenHecyTO4HbIN OtnocutenpHbE  Koa(umnueHTt ynutaHHOCTH
macca, T IPUPOCT, T npupoct, % 1o OyneroHy
8.06 0,012 2,42
15.06 0,17 0,02 24,80 3,46
15.07 51,45 1,71 6,62 2,70
27.07 71,74 1,69 2,75 2,52
06.08 120,0 4,83 5,03 2,77
06.09 175.4 1,79 1,25 2,77

JlaHHBIE, TIONYyYEHHBIE B XOJE 3KCIEPUMEHTA, MOKA3bIBAIOT, YTO HMPHUMEHEHHbBIE METOAbI
(opMHpOBaHUS €CTECTBEHHOM KOPMOBOW 0a3bl 00ECIEUMIIN BBICOKYIO CKOPOCTb POCTa CErojeToK

ca3aHa, B pC3yJIbTaTC MOJIyudCHa MOJIOAb MOBBIIICHHOM OMOMACCHI JJIA ueneﬁ BOCIIPOU3BOACTBA.
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TakuM 00pazoM, pbIOOBOAHBIE MOKA3aTENM BBIPALICHHON pPBIOBI  CBUAETENBCTBYIOT 00
OTIPaBJAHHOCTH BBIOPAHHBIX CIIOCOOOB SKCIEPUMEHTAJIBHOTO BBIPALIMBAHUS MPU MUHUMAILHOH,

HO 3G dEKTHBHOIN HHTEHCU(DUKAITUN PHIOOBOTHBIX ITPOIECCOB.

Cnucok Jureparypsl

boraroa, U.b. Teoperuueckne OCHOBBI M HOBBIE METOABl CO3JaHUS €CTECTBEHHOU
KOpMOBOM 0a3bl myisi pbiboBoacTBa: ABroped. nuc. ... A-pa Ouon. Hayk / boraroBa HWpuna
Bbopucosna. — M., 1985. — 77 c.

Bacuabuenko, O.H. bruonorndeckne oCHOBBI MOBBITIICHUS 3((HEKTUBHOCTH HCKYCCTBEHHOTO
BOCIIPOU3BOJICTBA TMONYIPOXOAHBIX pbI0 B HU30BbAX Bomrum / O.H. Bacunpuenko. — AcTpaxaHsb,
2005.-150c.

Bunbepr, I'I. Yno6penue npynos / I.I. Buabepr. — M.: Jlerkas npomsInuieHHOCTB, 1965,
271 c.

CaxkertoBa, K.III. Brusinue HanpaBieHHOTO (JOPMHUPOBAHHS €CTECTBEHHONH KOPMOBOI 0a3bl Ha
pe3yabTaThl MpYyHoOBOro BbIpamuBanus ceronerok cazana / K. CakeroBa, B.I. Jlocaesa //
DKOKynbTypa U (PUTOOMOTEXHOJOTHH YIy4IIeHHS KadecTBa xu3HU Ha Kacrum: Marep. MexayHap.
KOH(. C JIEMEHTaMH HayYHOM IIKOJIBI TSl MOJIoaexku. — AcTpaxanb, 2010. — C. 186-189.

ImakoBa, 3.U. IlpumeHeHHe HH3KO3aTPATHBIX METONOB TPU BBIPAIMBAHUHM PBIOOTIO-
canouHoro marepuana / 3.1. IlImakoBa, H.A. Taruposa, 1.}O. bagaeBa // AxTyasibHble BOIPOCHI

MIPECHOBOAHOM aKBaKynbTyphl: 0. Hayd. Tp. BHUUIIPX. — M., 2000. — Beim. 75. — C. 148-50.

YIK 639.371.1

K COBEPHIEHCTBOBAHHUIO BUOTEXHUKH BbIPAIIIMBAHUSA
MOJIOAU TOCOCEBBIX

b.C. Byzpumos
Canxm-Ilemepbypeckuti Aepapnuiii ynusepcumem, Canxkm-Ilemepbype, Poccus;

e-mail garlov@mail.ru

CoBeplieHCTBOBaHNE OMOTEXHUKH MIPOMBIIIIJIEHHOTO BBIpAIUBAHUSA KpyITHOU
JKU3HECTOMKONW MOJIOAW SIBISIETCS BaXKHOW 3a7auell  aKBaKyJbTYphl, OOIICH JIT TOBAapHOTO

pLI6OBOI[CTBa " 3aBOACKOTr0 BOCIHPOU3BOACTBA. Ananmuz pr6OBOI[HO—6I/IOJ'IOFI/IquKI/IX Mokasarenen
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3aBOJICKOT'O BbIpalllUBAHUS MOJIOAU JIOCOCA IIOKA3bIBACT, UYTO HauOOJNBIIEH BBIKHBAEMOCTHIO

00J1a1a0T ABYXTOJIOBHKH, IPOILEAIINE CTaANI0 cMONTU(UKaIu, Maccoii 6omee 20 r (puc. 1).

250

W Hesciuii;macca,r

B HeBCKWI;KOMMYECTBO, ThiC.LUT

O Jlyxckuit; Macca,r

[ JyKCKWW; KONMYECTBO, ThiC. LT
200 4——|0Hapckui; macca, r

[0 HapBeKkwit; KONMYECTBO, ThiC. LUT.

100 ——

50 1

LinRmen KR

1997 1998 1999 2000 2001 2002 2003 2004 2005

Puc. 1. O0bembl BbInycka MoJioau baaruiickoro jgococst

pb100BOIHBIMH 3aBogaMu 3a 1997-2005 rr.

Opnako, mpu mepexofe K CMONTU(UKAIMM BO3PACT, CTENEHb CepeOpeHHs, DKOJIOTo-
(DU3HOIOTHYECKOE COCTOSIHHE 3aBOJCKOM MOJIONM CHJIBHO BapbUPYIOT U ACHHXPOHHOCTH €€

Pa3BUTHSI CHI)KAET PHIOOBOIHBIC PE3YJIBTAThI, YTO COTIIACYETCS U C TAaHHBIMH JIUTEPaTyphl (puc. 2).

O CreneHb
cepebpeHus, 6ann

B CpepHss macca, r

O MHTeHCUBHOCTb
ocBeLleHus, x*10 nk

Puc. 2. CooTHOmIEHHE B3aUMO3aBHCUMBIX BeJINYHMH CTelleHH cepedpeHnsi, Macchl TeJia U
HHTEHCUBHOCTH OCBEIllEHUs B Mpouecce CMOJITHU(PUKAIAN MOJIOAH JOCOCH [0 1aHHbIM: 1, 2]
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C 1menpl0 MaccoBOM CTaHAApTU3alMU  TOOpPOKAYECTBEHHOW 3aBOJACKOW  MPOTYKIIUU
MpeUIaraeTcsl axcesjepalyst pa3BUTHS U pPOCTa MOJOAM B (DU3MOIOTHYECKH ONTUMAIbHOM
KOMIUIEKCE cpelibl (TI0 COCTaBy, TemIeparype, (GoTONepHOIUKe; prC. 3) U B COYETAHUHU ¢ Hamboiee
3¢ PEeKTUBHBIMU pallMOHAMH KOPMJICHHS, BKJIIOYAIONIUMH BHUTAMHUHBI, OMOAKTHUBHBIE JT00ABKH,

MPOOMOTUKU U aHTHCTpeccopsI [3].

TT" Pazfederue poif PeaepBayun poib I =
g-15° ‘ F-75
buom \ Lt
Becennerepecmyrousue
ONTHMansHbie ANA HepecTa| — — _— — — — = -
W Buipauusanms coctas [~ _ [~ o T TR
_ = ,,Mpumuyecnag”|=
: daktophi cpeas ==1" "coneracme = Cpeda
BO3AeHCTBHS j&| 4-8 %o |::_ | Hagyna
GHOCTHMYNATOPaMM ——|_ (Femyapuw) |-~
aHTHCTpeccopamu i g e

Jeennernepecmy o ie
}T" 3-7° 9-15° 1?"
Ly<s2 fL>14

T - remneparypa, rpanych!

|, - poronepHon, cBeTOBBIE 4ackl,

Puc. 3. [IpyHuun ynpasJieHusi pa3BeleHUeM, pe3epBanueii U akcejepanue
BbIPAIIMBAHUS MPOMBICJIOBBIX PbI0 TPUAI0i BeAYIINX IKOJIOTHYECKUX (PAKTOPOB:
curnaabuoro (T°, L) u ¢pustorenernueckoro (%o) 3HaueHus1, 00eCnedHBAOIIHX
MeTa00JIMYEeCKUI TOMe0CTa3 OPraHnu3Ma

OnbITHl B 3TOM IJIaHE TPOBEACHBI Ha JBYXJETKaX paayXHoH ¢openu, OIM3Koi Mo BO3pacTy
MOJIeTM K CMOJITaM JIocOcs, OMOTEXHHMKa BBbIpalIMBaHHs KOTOPHIX BechbMma cxomHa. Ha 2118
IByxJeTkax ¢openu cpeaneir maccoit 308 1, m3yueHo neiictBue BecbMa 3(PQeKTUBHOrO B
KUBOTHOBOJZICTBE OMOCTUMYJISTOpA - aBUaMHHA. B 4-X cepusix (25 CyT.) ONBITOB OBLIM UCIBITAHBI
71036l OMocTUMYyJIsITOpa OT 3,6 MJI TIipemnapara 10 14Mi B HEJEN0, MPU HHTAKTHOM KOHTpoJje. B 1-i
CepHUM U3 HUX Mpernapar BHOCUJICS pa3 B YETBEPO CYTOK, BO 2-if - pa3 B Tpoe CYyTOK, B 3-if - uepe3
JICHb U B 4-1 — eXeTHeBHO (Ta0JINIIA).

Mornons B ONBITE W KOHTPOJE KOPMHJIM OIMHAKOBBEIM KopMmoM (¢upmbl Biomar, pasmep
rpanya = 4,5MM), B OIHO U TO e BpeMs, HO TpaduK U JO3UPOBaHHE MOTyUYEHHsS] OHOCTUMYIISITOpa
ObuH crienuduyueH AN KaKIOW Cepuy Ha MPOTSHKEHUH Bcero ombiTa. KonmnyecTBo 3amaBaemMoro
KOpMa PacCUMTHIBAIM N0 HOpMaTHBaM KopmieHus (pupmsl Biomar), 3aBucuMBIM OT Temmneparyp
U MXTUOMAacChl MoJiogu. B KopM /AByXJjeTKaM M3 ONBITHBIX 0ACCEHHOB a3pO30JbHO J00ABISIICS
aBuamuH B g03e 0,69mn Ha lkr xopma. BomooOMmeH, ypoBeHb BOMABI COACp)KaHHUE KHUCIOpPOJa,

TeMnepaTypHHﬁ PCKUM, OCBCIHICHHOCTDb 0acCcelHOB B OIBITE U KOHTPOJIC ObLIH CXOIHBI.
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Tabmuna 1

Pesynbrarbl IpMMeHEeHHUs Npenapara aBUaMUHA HA ABYXJIETKAX PalyKHOH (opesin

Cepus Macca pbIO, T KonnuectBo npenapara
OTIBITOB 3a BECh IEPHUOJ] OIBITA, MII
o skcniepumenta | Ilocie sxcriepumeHTa
KonTtpons 308 430 -
Cepus 1 308 445 13,25
Cepus 2 308 480 16,9
Cepus 3 308 502 25
Cepus 4 308 526 50,8

Jlo npuMeHeHus mpenapara y MHOTUX 0co0el HabIIoqaluch MIIaBHUKOBAs THUIIb, TOPayKECHHS
#aOepHBIX JenecTKoB. I10 OKOHYAaHUIO OMBITOB Yy TMOAOMBITHOM MOJOIM 3THX OTKJIOHEHHWH He
HaOII0AI0Ch, TPU HOPMATIBHBIX: KPOBOOOMEHE, COCTOSIHUM BHYTPEHHUX OPTraHOB (Cep/la, NeUeHH,
MUIIEBAPUTEIEHOM TPAKTE) U HE3HAYUTEIBHON rUIepTpodun cene3EHKH.

Pe3ynbTarhl JaHHOTO OMbITA NOKa3aIx Y3PPEKTUBHOE JIeHCTBHE aBUAMHMHA Ha POCT pbIO B BUjE

OO0JIBIIMX TEMIIOB POCTA M KOHEYHOTO NPUPOCTa MaCChI (puc. 4).

B O6iuee konuyecTso npenapata,x*10 mn
B CpefiHecyToyHan 103a npenapara,mn

00 Macca pbi6 nocne akcnepumenTa,y*100rp —

5 O MpupocT 3a nepuop onbiTa, z*100rp —

KoHTpOnb (6€3 onbIT 1(BHECEHO OMbIT 2 (BHECEHO OMbIT 3 (BHECEHO onbiT 4 (BHeCeHo
npenapata) 0,5/13,25mn) 0,67/16,9mn) 1/25 mn) 2/50,8mn)

Puc. 4. I'mcrorpaMma 3aBHCHMOCTH TEMIIOB POCTa (Macchl) H KOHEYHOI0 MPUPOCTA
ABYXJIETOK (pOpeIu OT CPeHeCYTOYHOM /103bI M 00111ero KOJIu4ecTBa
BHECEHHOI0 Npenapara aBHaMuHa

Hawmnyumme pesynsratel ObUIM MMOJMy4€Hbl B 4-ii cepuu OMBITOB, I1€ pPBIOBI MONyYasd
rnpenapar Kaxabld J€Hb. Y A3TOW Ipynmbl NPUPOCT MacChl cocTaBisul Ha 22% BbIIE, YEM B

KOHTpoOJE (CM. TabIuILy).
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MaabkoabM P. JI. Xumuueckas 6uonorus pei0, M. IlumeBast mpoOMBIIIIIEHHOCTH, 1976.
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Byrpumos  B.C., Tapaos ILLE. CoBepuieHCTBOBaHME OHWOTEXHUKH  3aBOJICKOTO
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YK 639.371.2.03(571.513)
BOCIHHPOU3BOACTBO MOJIOAU CUBUPCKOI'O OCETPA HA
BEJOAPCKOM PbIBOPA3ZBOJIHOM 3ABOJIE PECITYBJINKHU XAKACHUSA

1O.B. Byoun
D@I'BHY «HUUIPB», 2. Kpacnoapck, Poccus

e-mail: nii erv@mail.ru

Cubupckrie 0CeTpoBBIC BUABI PBHIO MPEICTABISIIOT 0CO0O0 IICHHYIO COCTABISIONIYIO YacTh
npupogHoro  pocrosHus  Poccuiickoir  denepanuu, IOCKOJIBKY OHM  SIBJISIIOTCA  YHCTO
MIPECHOBOIHBIMH (hOopMaMu U HUTJE Oonbllle B MUpe He BcTpedatores. B Oacceiine Ennces oburaer
JIBa BUJ]a OCETPOBBIX BUJIOB PbIO - CHOMPCKUI OCETP U CTEPIAb.

B 1934 r. 611 JOCTUTHYT MaKCHUMYM TOOBOTO yioBa cuOupckoro ocerpa - 504 T, B 1940-x
rogax ynoBel - a0 200 1, B 1950-x - mo 400 1. Cnenyer OTMETUTb, UTO BBICOKHE YJIOBBI
COTIPOBOXKJIAJTUCH OOJIBIIMM MPUIIOBOM MoJioau (1o macce): B 1930-x ronax - 75%, B 1940-x - 90%.
DTO TPHUBENIO K PE3KOMY COKpAIEHUIO 3amacoB CHOMPCKOro ocerpa, U ¢ 1961 1. BBUIOB oceTpa
orpanuuuBaercs - He 6omnee 200 T B rox [5, 6]. 3anpet Ha 706bIy cuOUpcKoro ocerpa Ha p. Exncee
BBOAMICS TpUKAbL: B 1947-1953 rr, B 1971-1990 rr. 1 ¢ 1998 1. no Hacrosmero Bpemenu. OnHako
3ampeThl JI0Ba HE PUBENHU K YIyULICHUIO CUTYaI|H.

3arpsA3HEHUE TMPOMBILIUIEHHBIMU CTOKaMM, HHTEHCHUBHOE THApOCTpouTenseTBO (CasHo-
Hlymenckas, Maiinckas, KpacHospckas, borydanckas, Wpkyrckas, bparckas n Yers-Mnumckas

I'DC) cyuiecTBEeHHO M3MEHWIM TMAPOJIOTMYEeCKuil pekuM Enuces m AHrapel, a MHTEHCUBHBIN
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HeJerajabHBIA JIOB elie Oonblie ycyryoun monoxeHue. Haubonee mepcreKTUBHBIM CIOCOOOM
COXPaHEHUS OCETPOBBIX SABJISIETCSI UX UCKYCCTBEHHOE BOCIIPOM3BOJCTBO.

C 1974 roma Hayanuch pabOTHI MO MCKYCCTBEHHOMY BOCIIPOHM3BOJICTBY CHOMPCKOTO OCETpa B
Oacceitne p. Enmces. B nHactosmee Bpemst B OacceitHe p. Enumces pabGortaeT emMHCTBEHHOE
CHEIHaIM3UPOBAHHOE OCETPOBONHOE Tpeanpusatue - bemospckuii peidopasBoanbiii 3aBoa (bP3),
pacmnoiIoKeHHBIN Ha Tepputopun Pecmybonukn Xakacus. 3aBoj] ObUT BBEICH B OKCILTyaTaIUIO B CYET
KOMITEHCAIlMOHHBIX CPEJCTB, BO3MEIICHHBIX 32 HAHECEHHBIN yIIepd BOJHBIM OuoOpecypcaMm OT
crtpoutenbctBa Kpacnosipckort I'9C, misa 3apeibnenuss KpacHOSIpCKOTO BOAOXPAHHMIIUIIA MOJIOIBIO
0aifkaIbCKOTO OCeTpa M JIOCOCEBHIHBIX pbIO. Pa3BeneHune oceTpoBbiXx BuaoB pei0 Ha bP3
OCYIIECTBISIOCh M OCYIIECTBIISICTCS JO0 HACTOSILET0 BPEMEHH IO OOLICTIPUHATON cxeme
0CeTpoBBIX 3aBOI0B Poccuu, paspadoranHoii B 1950-x romax [4]. [lepBast ouepens 3aBoga BBEACHA
B cTpoit ocerpto 1973 . B 1974 1. nHa 3aBoae moxapactuiau 350 THIC. IIT. MOJIOAU OalKaIbCKOTO
ocetpa 1o HaBecku 0,12 1. [Ipu mepeBo3ke Monoau B KpacHosipckoe BOIOXpaHUIIUINE MPOU30MIEN
oTxo[ paBHbIN 98%.

[To mpemnoxennto KpacHosipckoro otaeneHusi Boctcubpeionuumnpoext (HpiHe PI'BHY
«HUNDPBy») ObuIO MPUHATO pelieHHue O 3aMEHe OailKaJbCKOTO OCeTpa CHUCEHCKHM B CBS3HU C
HEBBICOKOW YHMCIEHHOCTBIO TEPBOTO U JJS COXPAHEHUS TEHETHYECKON YHCTOTHI EHHCEHCKOM
¢dopmbl. Jlo 2003 1. BBIMyCK MOJiOnM ocyuiecTBisuics B KpacHospckoe BOJOXpaHHIUILE U B P.
Enuceii. C 2004 1. Bblllyck Moioau oceTpa B KpacHosipckoe BOIOXpaHWJIUIIE MPEKpAIlEH H3-3a
HelenecooOpa3HOCTH €ro BeesieHus [2].

Brimryck mononu cubupckoro ocetpa B p. Enuceit benosipckum pbiOopa3BOIHBIM 3aBOJAOM B
nepuoa 2005-2011 rr. BeimomHsieTcs: cTabminbHO. 3a uckimodennem 2006 T., Korma Mo MpUYHHE
MO3/IHETO TOJTYYEHHUsI KBOT OBbLI MPOMYLIEH HEPECTOBBIA XOA CHOMPCKOTO OCETpa, B CBS3U C 4YEM
ObUIO OTJIOBIIEHO Majio€ KOJIMYECTBO IPOMU3BOJUTENEH M, COOTBETCTBEHHO, IJIaH IO BBIIYCKY
MOJIOAM HE ObLT BBITTOHEH (Ta0muIa).

OTtnoB npousBoguTeNel U cOOp UKpPHI mpou3BoauTcs B p. EHucee paiione nmoc. CymapokoBo
(12-59 xm nwxe yctbs Ilonkamennoit Tynrycku). Ha BpemeHHOM myHKTEe cOOpa Beaercs
MPWKU3HEHHOE B3STHE PHIOOBOIHOM HMKpBI 1O METOAY Hajpe3aHus sinesona [7]. Hekoropbix
MPOU3BOAMUTENECH [N CTUMYJIALMMA TOHAJ WHBEIUPOBAIM TOPMOHAJIBHBIM IMpernapaToM -
cypbaronoM. Ilocne ormmomoTBopeHHs W HaOyXaHUS UKPY IMOMEIIAIOT B MOAM(PHUIIMPOBAHHBIC
uHKyOanmonnele anmaparasl Cec-I'puna. B nmanpHeiilneM HWKpy JOCTaBisIOT aBua- U
aBTOTPAHCIIOPTOM B H30TEPMUYECKUX KOHTeHHepax Ha BbP3 nns momnkyOanmum B MHKyOaTopax
«OCETP» Ha cramusx pa3Butus 22-32 [1]. BBIKIIOHYBIIYIOCS JMYMHKY TOAPAIABAIOT B

6acceitnax MIIA-2. J{ns xopmiienust Mmonoau ¢ 2005 no 2008 r. ucnonb3oBancs kopM Mapku BMS
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55/13, kpynka 0,2-1,2 ans oceTpoBbIX BUIOB pbIO, ¢ 2009 1. nucnonsdyercs kopm mapku COPPENS,
CTECO CRUMBLE HE, kpynka 0,2-1,2. Ilpu noctmxeHuun Mmaccel He MeHee | I Moionp B

Bo3pacte 40-45 nHeil nepeBO3UTCS B )KUBOPHIOHBIX MallIMHAX K MECTY BBIITyCKa.

Tabmuia
Pe3ynbrarsl pabor benosipckoro pei0opa3BoaHoOro 3aBoaa
10 MHKY0ALMHU U MOAPAIMBaHUIO cnOnpckoro ocerpa B 2005-2011 rr.
Tor [TponsBoaureny, | 3al0KEHO UKpBI HA | Brlmyck noxpameHHoM Cpenmsis Macca
IIIT. MHKYOaluio, MJIH. IIT.|  MOJOIM, MJIH. IIT. MOJIOH, T
2005 40 3,65 0,750 1,20
2006 8 0,86 0,170 1,14
2007 51 5,21 0,940 1,18
2008 41 4,10 0,800 1,30
2009 60 7,30 0,870 1,10
2010 36 3,80 0,810 1,10
2011 54 4,12 0,861 1,19

C 2005 1. va BP3 mpuctynunu kK (GOpMHUPOBAHUIO PEMOHTHO-MAaTOYHOTO CTa/la OCETPOBBIX
BUJIOB PbI0 METOJOM BBIPALIMBAHUS OT WKPHI JO IIOJIOBO3PENBIX ocoleil. B Hacrosiee Bpems
comepxxkutcs 10 ThIC. PK3. CHOMPCKOTO OoceTpa B Bo3pacte 3+ Jet, 47 3K3. B BO3pacTe 6+ JeT, A

TOMMOJIHCHU pPCMOHTHOT'O CTala OCTABJICHO 2,1 TBIC. 9K3. CCTOJICTOK.

HeobOxomumbie 00BEMBI  €XKErOMHOTO  BBITyCKAa MOJIONM CHOUPCKOTO oOceTpa OT
HCKYyCCTBCHHOTO BOCIIPOM3BOCTBA, PACCYMTAHHBIC C YICTOM TOMOJIHEHHUS CTaJ]a OT €CTECTBEHHOTO
BOCIIPOHM3BOJICTBA U B COOTBETCTBUHU C KOPMOBBIMH pecypcam, Jiisi Oaccelina EHuces cocTaBisioT

5 muH. . [3].

KpOMe TOTrO0, AJId JOCTHUXKCHUA ITOJIOXUTCIBHOI'O 3(1)(1)eKTa B BOCCTAaHOBJICHHMH YHCJIICHHOCTHU
MOMYJIALMK CUOUpCKOro oceTpa B p. EHncee HeoOxonumo:

- ipoBezieHue 3(P(HEKTUBHBIX MEP [0 OXPaHE HEPECTOBBIX MUTPALIMI U 3UMOBAJIbHBIX 5IM;

- OCYILECTBUTh PEKOHCTPYKIMIO benosipckoro peibopa3BogHOIo 3aBoja ¢ MpeodpazoBaHUuEM
€ro B COBpEMEHHOE 0a30BOE MPEANIPUATUE PA3BUTHS AKBAKYIBTYPHI;

- CO3JaHucC MHOFOHpO(bI/IJ'IBHI)IX pI)I60p33BOI[HLIX 3aBOJIOB OCYIICCTBIIAIOIMNX IPOU3BOACTBO
pBIOOIIOCAIOYHOTO MaTepuaa Kak Uil CBOMX HYXKI TaK M JUIs MPOJAAXH, BbIpallliBaHHE PbIObI Ha
TOBap, UCKYCCTBEHHOE BOCIPOM3BOJICTBO BOAHBIX OMOJIOTHUECKUX PECYPCOB;

- OpraHM3anus AeHCTBEHHOTO KOHTPOJIS 32 000POTOM MPOAYKLUHU U3 OCETPOBBIX BUIOB PHIO.
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VK 639.42

JJMHEVWHBINA POCT MUJIUN TUXOOKEAHCKOM
B PABJIMUHBIX YCJIOBUSAX OBUTAHUS

B.C. Kapnuxoes
UPBIIC JIBO PAH, Maeaoan, Poccus

e-mail: 1zharnikov@mail.ru

B nactosimiee Bpemsi KyIbTHBUPOBAaHHE MUIUN B MHpPE OCYIIECTBISIETCS Ha IUIABYy4YUX
KOJUIEKTOPaxX, Ha KOTOpbIE MPOHCXOAUT OcedaHue TUYMHOK. CpOK KyJbTHUBHPOBAHHUS MUIHHI 0

JUIMHBI pakoBUHBI 45-50 MM ToCcTHraeTcs 3a ABa - 4YEThIpE C€30Ha pOcCTa (3a J1Ba-4eThIpe roja).
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C 2009 r. B Tayiickoii rybe OXOTCKOro MOps IMPOBOIATCS SKCIHEPUMEHTAJbHbIE PAOOTHI IO
KyJbTUBUPOBAHUIO MHJMHM THUXOOKEAHCKOM Ha HCKYyCCTBEHHBIX cyOcTpatax (B cankax,
KOJIJIEKTOpax). TemmeparypHbiii pexum Boj Tayickoil TyObl HE COBCEM OJIarompusTEeH YCIOBHSIM,
ONTUMAJIBHBIM JUISI POCTAa MHUIMH, a OCYILECTBIEHUE OHOTEXHOJIOIMYECKUX MEPONPHUITHI
3aTPyAHEHO JUIMTENbHBIM MEpPHOAOM JienocTaBa (¢ aekaOpst mo Maif). Hambonee npuemiiemsbiit
croco0 KyJIbTHBHPOBAaHHUS MOJUIIOCKOB B Taylickoii rybe — 3TO METOA MOIpalIUBaHUS
«JIUTOPAJIbHBIX MUJMI» B MOJBECHBIX KOJIEKTOPAX, MO3BOJISIOLINI NCIOIB30BaTh NOTEHIIUAIbHbBIE
BO3MOXKHOCTH MX JKU3HENEATeNbHOCTH. Muauu, oOuTaromue Ha JUTOpalM, HaxoOITcs B
HEeOJMaronpusATHBIX YCJIOBUSIX Cpelbl, B pe3yJabraTeé pocT M Macca MOJUIIOCKOB Ipoliecce
KHU3HEJCATEILHOCTH 3HAYMTENbHO yrueraercd. Ho, Omaromapst MOJABECHBIM HMCKYCCTBEHHBIM
cyOcTparam, HCIONIb3yeMbIe TIPH KyJbTUBUPOBAHUH MUIHHA, CO3JAIOTCS HanOoiee OaarornpusTHbIC
YCIOBHS JUISI MX Pa3BUTHA M POCTa IO CPABHEHHMIO C €CTECTBEHHBIMHU MoceleHusMH. Ocesiine
JUYUHKA MHUJIUH Ha MCKYCCTBEHHBIE CyOCTpaTbhl, HE IOJBEP>KEHbI MOCTOSHHBIM MEPUOIUYECKUM
OOCBIXaHUSIM BO BpeMs OTJIMBOB, KaK 3TO MPOUCXOAUT C JUTOPAJIBHBIMH MOCEICHUSIMU MUIHH.
PasBuBatomiasics MOJIOZb B YCIIOBHSIX MapUKYJIBTYPbI, HAaXOAUTCA B Hamboiee ONIarompusTHOM, B
BEPXHEM IIPOTrPETOM, IOCTOSHHO OOHOBIISIOIIEMCSI CJIO€ BOABI, OOraTbIM MUTATEIBHBIMU
BEILIECTBAMH.

B 2011 r. 6buta mpoBeneHa 3KCIEpUMEHTalbHas paboTa Mo H3yYEHUIO KOMIIEHCATOPHOTO
pocTta MUIMM THXOOKeaHCKOM B Oyx. Becémas Tayiickoit ryOsl (¢ 16 utons mo 4 ceHTsiOps). [ns
3TOr0 MCXOJIHBIM MaTepuajoM MOCTYXWIH cOopbl Muauid aauHOW 10-40 MM C MCKYCCTBEHHBIX
cyOcTpaTroB (KOJUIEKTOPOB, SIKOPHBIX IIENEH M T.J.) U C €CTECTBEHHBIX IMOCEJIECHUN (JIUTOpaid) BO
BpeMs omnBa. Bece MoJuTIOCKU pazmeniid Ha Tpu pasmepHsie rpynmsl (10-20; 20-30; 30-40 mm),
noMerunn 1o 40 5K3. Kaxaol Trpynnel MUOUNA M TNOMECTWIM B CaAKU s AAJIbHEHIIEro
nofpamuBanus. i U3MepeHus TemIeparypbl BOJbl B TEUEHHME BCEro SKCIEPUMEHTa B CajKax
ObUIM yCTAHOBJIEHBI TEPMOXPOHBL. M3MepeHus AIMHBI MUIUI NPOBOAWIM B Hayaje MOCTAHOBKU
skcniepumMenTa (16 uroHs) u B KoHI1ie (4 ceHTsI0ps).

K xoHmy cpoka HaOmoneHUil B cagkaxX, HaXOMSILIMXCS YCIOBHSX IOABECHOM KYJBTYpHI,
BBIKMIIO 85 %, a Ha TuTopanu - 67 % ocoleil.

Jlns Hac BaXHO OBUIO yCTAaHOBUTH 3aKOHOMEPHOCTH HM3MEHEHHMM NPHUPOCTa MHUIAMA TIPH
yAy4IIEeHUH ycIoBUN oOuTaHus. Peub MAET 0 peakuuu MUIUNA Ha MEepeMeIIeHUe U3 JTUTOPATbHOIO
MOCENICHUsT B TOABECHYIO KYNBTypy. B pesynbrare moiyyeHHbBIX JaHHBIX OBLJIO BBIABICHO, YTO Y
KyJbTUBUPYEMbBIX MHJIUNA 3aKOHOMEPHOCTH CE30HHOIO POCTa JIydllle COOTHOCSTCS C BIMSIHUEM
TeMIIepaTypbl KaK OJJHOTO M3 OCHOBHBIX (PaKTOPOB POCTA. YCTAHOBIEHBI 3aKOHOMEPHOCTH NTPUPOCTA

MUIUN IpuU UBMCHCHUHU CPCIbI o0OuTaHuA. HpI/I NEpEMCIICHUN MU U3 JIMTOPAJIBHOTO ITOCCIICHUA
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B TOJBECHYIO KYJBTYpY, OTYETJIMBO MPOCIEKHUBACTCS SIBJIEHUE KOMIIEHCATOpHOro pocta. Cambie
Menkue ocodou (10-20 MM) 3a JeTHHN TEPHOA MOUYTH YABAWBAIOT HadaldbHBIC MapameTphbl POCTa.
Cpennuit mpupocT 3ToM rpynmbl Muauil coctaBun 13,2 mm. Ilpu sToM cpemssisi BeaMYMHA
MPUPOCTA KyJBTUBUPYEMBIX MEIKUX MUIUK cocTaBwia 15,5 MM, uto B 1,5-2 paza mpeBbICUIIO TEMIT
pOCTa JUTOpaJIbHBIX MOJUIIOCKOB B €CTeCTBEHHOM Ouortone. bomee kpymubie ocobu (20-40 mm)
TaK)K€ UMEIOT BBICOKUI TEMIT POCTa, HO B TO K€ BPEMsI POUCXOJIUT CHUKEHUE BETMYMHBI IPUPOCTA
MOJUTIOCKOB C YBEJIMUEHHUEM Pa3MepPOB MOJUTIOCKOB. Tak, y KyJIBTUBHPYEMBIX MUANIN pazmepom 20-
30 u 30-40 mm mpupoct coctaBui 10,4 u 5,54 MM, y JIUTOpaIBHBIX MOJUTFOCKOB, MTEpECaKaHHbIX Ha
KOJIIeKTop - 7,8 U 4,5 MM COOTBETCTBEHHO. 3a BECh IEPUOJ SKCIEPUMEHTA CPEOHUN MPUPOCT
MUJIUH, HAXOASIIUXCS B €CTECTBEHHOM OHMOTOIE (Ha JIMTOpanu) cocTaBuin 4,8 MM - y pa3MepHOi

rpynmnsl (20-30 MM) u 3,6 MM — y MosuTtockoB asuHoi 30-40 mM (puc. 1).
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Pa3mepHas rpynna

Puc. 1. JIuHelHbIA NPUPOCT MUAUI NPU U3MEHEHUH YCJIOBUS O0MTAHUA

IIpumeuanue: K-K — Ky/lbTUBUpYyEMBIE MUIUH B YCIOBUSX NIOABECHOM KynbTyphl; JI-K — muropansHeie Muaum B
YCIIOBUAX NOABECHON KynbTypbl; JI-JI — MUK Ha JIUTOpANH.

Takum o0Opa3oMm, CpaBHUTENBHBIM aHAIU3 OCOOEHHOCTEH pocta muauu B Tayiickoi ry0e
CBUACTCIIBCTBYCT, 4YTO IIPHU HCHOJB30BAHUHN IOCAJOYHOIO MaTepuala MHIWU, CO6paHHBIe Ha
autopanu anuHoi 10-40 MM 1 epecakaHHbIe Ha UCKYCCTBEHHBIE CyOCTpaThl (KOJJIEKTOPBI, CaAKH),
MOXXHO COKPAaTUTh CPOKU BBIPALIUBAHUSA 32 CUET YBEIMUEHHS MPUPOCTAa MUIUI (KOMIIEHCATOPHOTO
pocta). I B TeueHne OIHOTO - TPEX POCTOBBIX CE30HOB MOXKHO IMOJYYUTh MHJIUU TTPOMBICIIOBOTO
pasmepa (45-50 wmwm). BbIsSBIEHBI 3aKOHOMEPHOCTH HW3MEHEHUH  BEJMYMHBI  MPUPOCTA
OKCIICPUMCHTAJIbHBIX 0co0ell B 3aBUCUMOCTH OT pasMepa U BO3pacTa MHHHP’I. Monarocku OIJHOI'0
pasmepa OOHMTAIOIIME HA JUTOPAIM MOTYT OBITH CTaplie, YeM KOJUIEKTOpHbIE. BeposiTHeil Bcero
BO3pacT MMECT pCHIAOIICEC 3HAYCHUC B TCMIIC POCTA XKUBOTHBLIX. Xotd ¢ YBCIIMUCHUEM pa3Mepa

TEMIT POCTa CHIKAETCs OBICTpEE.
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@akT CHMXKEHUS TPHUPOCTa JUIMHBI OCOOEl ¢ yBelIMYeHHEM HX pa3Mepa M Bo3pacTa
JUTOPANbHBIX MOJUIIOCKOB TI0 CPAaBHEHUIO C KYJBTUBUPYEMBIMH TpeOyeT CHeluaIbHbIX

HUCCIIENOBAHUN.

VK 639.371.15(282.256.3)
HCKYCCTBEHHOE BOCIIPOMU3BOJICTBO XAPUYCA CUBUPCKOI'O
THYMALLUS ARCTICUS (PALLAS, 1776) B YCJIOBUSIX BPEMEHHOI'O
PBIFOBO/IHOI'O KOMILIEKCA B BACCEWHE P. EHUCEN
E.B. Heanosa
OI'EHY «HUHUDPBy, Kpacnospck, Poccus

e-mail: nii_erv(@mail.ru

B Gacceitrne pexu Enuceit xapuyc cubupckuii Thymallus arcticus (Pallas, 1776) sBnsercs
OHUM W3 Hauboyee MPEANOYUTAEMBIX BHIOB B PEKpEAllMOHHOM pbiOOiOBcTBe. [lpu 3TOM
©KETOIHOE BO3ICHCTBHE AHTPOMHMYCCKUX (DAKTOPOB, B TOM 4YHCI€ M HECAHKIIMOHUPOBAHHOMN
I[OGLI‘{I/I (BBIHOBa), BCAYT K CHHXCHUIO €TI0 €CTCCTBCHHOT'O BOCIIPOU3BOJACTBA B BOAHBIX O6’beKTaX

Oaccelina.

[Ipy HMCKYCCTBEHHOM BOCIIPOM3BOJCTBE B YCIIOBHSIX, NPUOMMKEHHBIX K €CTECTBEHHBIM,
MPaKTUKYeTCSd TNPUMEHEHUE BpeMEHHBIX pblOoBoAHbIX  KoMmiwiekcoB  (BPK). InmaBubIM
npeumyniectBoM BPK nepen ppibopa3BoaHbIMU 3aBOIaMU ABIISIETCS MOOUIBHOCTDh U KOMIIAKTHOCTD
YCTaHOBKH, MO3BOJISIFOIINE MPOBOAUTH PhIOOBOJHBIE paObOTHl Ha BHIOpaHHOM BOAHOM 0OBekTe. [lo
Mepe 3aBeplleHHUs] paOdoT M BBIMYCKa IMOJPAIICHHOW MOJIOAM KOMILJIEKC MOXKET pa3Ouparbcs U
MepEeBO3UTHCS HA HOBOE MecTo. C TOUKM 3peHus SKoHOMHUecKoH nenecoodpasnoctu BPK sBnsercs
3((PEeKTUBHBIM M BBHITOAHBIM B YCTAHOBKE W JAJIbHEHIIIEM €ro 0OCITyKUBAaHWU, OCOOCHHO Ha MaJIbIX

" CPEAHUX PCKaX, B OTVIMYNUEC OT CTAHUOHAPHBIX pBI6OBOI[HBIX 3aBOJOB.

Ilenp paboOTBl — OMpENENHUTh YCIOBUS CPEObl MPH HMHKYOAllMM WKPbl U MOAPAIIUBAaHUU

JUYUHKH Xapuyca CHOMPCKOTO 10 CTaIuM KHU3HECTOMKOM Monoau B ycnoBusix BPK.

B 2010, 2011 rr. 3a nepuox maii-utons @ITBHY «HUNDPBy nposen pei6oBoaHbIe pabOTHI TIO
HCKYCCTBEHHOMY BOCIIPOM3BOJICTBY XapHyca CHOMPCKOTO B YCJIOBHUSIX BPEMEHHOIO PbIOOBOAHOIO
KOMIIJIEKCA Ha pa3nnyHblXx BogoeMax: p. Enucee (110 xm ot . KpacHosipcka) u Ha p. Mane (1ipaBblii

nputok p. Enuces).
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Ot60op pbeIOOBOMHOTO Marepuana (UKpa, crepMma) Xapuyca MPOBOAMICS MPHKU3HEHHBIM
METOZIOM C MHCIIOJIb30BAHMEM AHECTE3MH. B KauecTBe aHECTETHMKa MCIOIb30BAJIaCh CYCIEH3US
ro3anyHoro Macia. Ilocme orGopa mMOMOBBIX MPOAYKTOB Yy MPOU3BOAUTENEH, IOCIEIHUX
BO3Bpaliajii oOpaTHO B €CTECTBEHHBII BOAOEM.

Omoa0TBOPEHNE UKPHI MPOU3BOIMIOCH CyXHUM CIIOCOOOM, B COOTBETCTBHH C METOJUYECKUMU
pexomeHpamusamMu [1]. B ycnoBusX SKcIepUMEHTa HEOIUIONOTBOPEHHBIE HWKPUHKU Xapuyca
cubupckoro umenu avamerp 2,5-3,0 MM, mociie OIUIOAOTBOPEHUS MX pa3MEphbl YBEJIUYWINCH B
cpenaem 1o 3,0-4,0 mm. Jlns wHKyOamuu WKphl Xapuyca NPUMEHSUIUCh MOAUGUIIMPOBAHHBIC
anmapatel lllycrepa. Becp mpouecc HWHKyOamuu MTPOUCXOAWII B YCIOBUSX TOHMKCHHON
ocBeneHHOCTH. CBOOOAHBIE SMOPUOHBI epecaxkuBanu B O6acceitupl MUI[A-2, MI0THOCTh MOCAAKH -
15 ThIC. 3K3./M%. [lanee 1o Mepe pocTa JUYMHKU TJIOTHOCTh MOCAAKH yMeHbInajgach a0 10 Teic.
SK3./M°. [Ipu »TOM pacxonm Bombl B 0OacceliHax Ha HadalbHOM JTarie COCTABIsUT 2 JI/MUH, B
JanbHEUIIeM YBETUYUBAJICS A0 6 JI/MUH.

Ha Bcex sTanax monpaniiBaHus TUYMHKN Xapuyca MPUMEHSJINCh CTapTOBBIE KOpMa JaTCKOTO
npousBoacta Aller futura. Kopmienne JHYMHKE OCYIIECTBISIIOCH HE MeHee 12 pa3 B CBETIOE
BpeMSI CYTOK.

P. Enuceii. Uuky06anus vukpsl nepBoi maptuu Jyuinack 26 nHei, Bropoit — 20 qHei, TpeTbeit —
17 nmeit mpu cpenueit temmeparype 7,6, 8,2 u 8,8 °C (tabmuua). [Ipouecc MHKyOaluu HKPbHI
Xapuyca CHOMPCKOTo 1Mo TpeMm mapTusMm coctaBui 196,5-163,3-150,4 rpan/aHel cOOTBETCTBEHHO.
CpenHee 3HaueHHE CYMMBbI TEIUIa MPU HWHKYOAllMM HKpPbI UCCIENyEeMOM MOMYNSILIMU Xapuyca I10
naptusim coctaBuwiio 170,2 rpan/mueit [2]. Craguss TUrMEHTAIMU Tia3 3MOpPHUOHOB Xapuyca
WCCIIeTyeMOl TOMyNsIMU HacTynana mpu cymme Tteruta 128,2 rpan/mueit. IlogHsTHe TUYMHOK
Xapuyca Ha IUIaB TNPOM30LUIO Ha 5 CyTKM OT MoMmeHTa BbutymieHus (53,0 rpan/aneit).
PaccacpiBaHMe %eNTOYHOrO MeEIIKa HaOI0AAIOCh B CPEAHEM Ha 8 CYTKH MOJAPAIIMBAaHUS JTUUYUHKU
(92,0 rpan/mueit). @opMupoBaHUE TO3MHEW JTUYMHKK - paHHero Maibka xapuyca (III mepuon, mo
TOSIBIICHUSI YEIIyHHOTO MOKpoBa) cocTosuiock Ha 29 nenp pasutus (341,0 rpan/mueit) [3].
ConepxaHue pacTBOPEHHOTO KHCIIOpOJa B BOZAE NMPU MHKYOAlMU W JajdbHEUIIEM MOApaIldBAHUN
XapHyca B cpelHeM BapbHpoBaio B npeaenax 10,8-11,2 mr/m.

P. Mana. 3aknaaka TepBOM TapTUM HMKPHI Xapuyca B WHKYOAI[MOHHBIC alllapaThl
npousBoawiIace npu temneparype 16,5 °C, sropoit npu — 17,2 °C, tperseit — 18,9 °C. Pazurue
UKpBI TIOCIEAHEN MAPTUH IPU TaKOM TEMIIEPATypPHOM PEKUME B TEUEHHE 5 CYyTOK HE MPOUCXOAUIIO.
[lepBoHauanpHbIE 3Tanbl pa3BUTHUS HE 3a(MKCUPOBAHBI: HE OTMEUAJIOCh ApolieHue OGiactomepa U
MopyJia He oOpasoBbiBasiach. [Ipu pocte U pa3BUTUU MKPHI 2 MApTHH HAOIIOAAINCH YPOIIUBBIC

(I)OPMBI 3apoz(blme171. Hauano maccoBoro BBIKJIEBA CBO6OI[HLIX 3M6pI/IOHOB OTMeYaJIoch Ha 8 CYTKHA
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Tabnmuna

Temmneparypubii pe:kuM (°C) npu MHKYOAIIUM MKPBI U NOAPAIIMBAHNM JUYMHKHA Xapuyca
cubupckoro B p. Enucee u p. Mane B yciaoBusix BPK, nrons 2010, 2011 rr.

[Tpu nHKyOaIMM UKPBI [Tpu nogpamuBanuy JUIUHKHA
3HaYeHUSA
1 maprus | 2 naprus ‘ 3 maprus 1 maprus ‘ 2 naptus ‘ 3 maprus
p. Enucen
MuHuManbHbIE 5.5 6.2 6.5 10,0 9.8 10,2
MakcumalibHbIE 11,3 11,3 12,6 13,2 12,9 13,8
Cpennue 7,6 8,2 8,8 11,4 11,3 11,6
p. Mana
MuHuMaIbHBIC 16,5 16,7 17,7 15,1 15,1 -
MakcumalibHbIE 18,6 18,9 19,7 19,9 19,9 -
Cpennue 17,3 17,8 18,5 18,0 17,9 -

HpI/IMe‘{aHI/Ie. «=» MoApaInuBaHUE TUYUHOK HE IIPOUCXOIUIIO.

WMHKyOalmu UKpsl pu cymme Teria 136,4 rpan/aneit 1uis nepBoit naptuu UKpbl 1 141,5 rpan/aaei
— Juist BTOpo maptuu (cM. Tabnuiry). [IpogomKUTeIbHOCTh BBIKJIEBA COCTABUIIA B CPEIHEM 5 CYTOK.
[TonusiTrie Ha TaB B cpenHeM Ha 5 cytku (91,3 rpaa/mHeit) oT MOMEHTa BBUIYIIICHUSI XapaKTEPHO
JUISL TAYMHOK 00enx mapTuid. PaccackiBaHMe >KEITOYHOTO MEIIKa JIJIsl IEPBO MapTUX OTMEYAIOCh B
tedenue 7 cyTtok (125,5 rpan/mmeii), ans Bropoii — 6 cytok (111,6 rpan/mueii). ®opmupoBanue
MO3AHEN JIMYMHKHU, JO TOSBJIEHMSI YEUIyHHOro IMOKpPOBa COCTOSUIOCh B cpeaHeM Ha 10 cyTku
paszButus nunHky (185,3 rpan/aneit). KoHmnenTpamnus pacTBOPEHHOTO KUCIOPOa TPH WHKYOaIuu
Y TIOApallliBaHUK Xapuyca B cpeHeM coctaBuia 10,6 mr/m.

Takum o0Opa3zoM, 3a BpeMs TNPOBEACHHUA HCCIEIOBaHUN OBUIM TOJYy4YE€HBl OCHOBHBIC
MOKa3aTeIy TEMIIEPATYPHOrO U KUCIOPOAHOTO PEXMUMOB BOABI pp. EHUCes 1 MaHbl, ncnons3yeMon
MIpY MHKYOAllMK UKPBI U MOAPAIIUBAHUN JIMYUHOK Xapuyca cuOUpcKoro. 3apuKCUpOBaHbI ATAlbl U
CTaJuu YMOPUOHATLHOTO U JIMYMHOYHOTO TIEPUOJIa Pa3BUTHS Xapuyca.

OTMmeueHo, 9TO CPOKHM WHKYOAIlMK MKPBI U TOAPANTUBAHIS TUIMHOK Xapryca COKpaIlaluch
10 Mepe yBEJIUYECHUS TEMIIEPATypbl BOABL. Tak, TEMIT pa3BUTHS UKPbI IPU MHKYOALUU CAEPKUBAIICS
HU3KOM Temmeparypoid Boael p. Enmces m B cpemnem mmwics 21 nmenp (170,2 rpan/mueit).
Nukyb6anusa ukpsl xapuyca B Bojgax p. Mansl (ipu cpeaneii remmneparype 17,6 °C) cokparunach 10
8 cytok (140 rpan/nueit), Habmonanace moporosast remmneparypa Boas! 18 °C u BbllIe, Ipu KOTOPOi
pa3BUTHE UKPHI BO BpeMs MHKYOAInu He MTPOUCXOIUIIO.

PaccacpiBaHue eJITOYHOTO MEIIKa U MOAHITHE Ha IJ1aB JIMYMHOK B UCCIIEAYEMBIX yCIOBUIX
MIPOUCXOWIIA TIPUMEPHO B OJMHAKOBBIE CPOKH W, MO-BHIMMOMY, HE 3aBUCENIH OT TEMIIEPATypPHOTO
peXuMa: 5 CyTKM OT MOMEHTa BBUIYIUICHUS MOJHUMAINCh HA TUIaB, Ha 7-8 CYTKH OTMEUYajaocCh

pacCachbIBaAHUC KCJITOYHOIO0 MCIIKA 1 MEPEXOA HAa BHCITHEC ITUTAHUC.
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Ilepuon mo3mHed JMUMHKM 110 (OPMHUPOBAHUS PpAHHETO Majbka Xapuyca IpHU
noapamuBanuy B p. Enucee mmwics 29 nueit (341,0 rpan/nueit), B p. MaHe npakTHYeCKu B TpU

pa3za ObicTpee - 10 nueii (185,3 rpan/nHei).
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YIK 639.311:631.417.2
OIEHKA COAEPKXAHUA I'YMYCA B IIOYBE KAK OCHOBA
PACHETA PAIIMOHAJIBHOI'O UCITOJIB3OBAHUSA OPTAHUYECKHUX

YIOBPEHUH B PBIBOXO3SMCTBEHHBIX BOTOEMAX

A.B. Kopomenko
@I'VII «KacnHUPX», Acmpaxans, Poccus

OnHOM M3 COCTABIAIOIIMX YCIEIIHOTO BBIPAILMBAHUS MOJOAU B Ipydax SBISETCS HX
ynobpenne. B kauecTBe MOBBIICHUS NPOAYKTUBHOCTH IPYAOB MOXKHO pPaccMaTpuUBaTh JIIOOBIE
(GOpMBI TIPUBIICUCHHS] OPTaHUYECKHX COCIUHEHWH C IIeNbI0 OOOTalleHUs cpenbl OOMTaHUS
T'MJIPOOMOHTOB NMUTATEIbHBIMH BELIECTBAMHU.

O¢dextuBHOE (OPMHUPOBAHHE E€CTECTBEHHOW KOPMOBOW ©0a3bl BBIPACTHBIX IPYIOB
HEBO3MOXKHO 0e3 ux ynoOpeHus. B mepwon »sKcmilyaTanmu JaHHBIX BOJOEMOB HAKOILJICHHE

OpPraHM4YCCKUX BCIICCTB B IMOYBC IMPOUCXOAUT 3a CUeTt OTMHpPAHHUA PACTUTCIIBHBIX W JKUBOTHBIX
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OpPraHu3MOB, B pe3yibTare uero oopasyercs rymyc. bakrepun — aecTpykropsl MUHEPAIU3YIOT €rO.
CHmkeHHe 3amaca rymyca B IOYBE, B KOHEUHOM HTOTe, MPUBOAUT K OOCAHEHUIO TPYAOBOU BOJIBI
OMOTeHHBIMM  BELECTBAMU. OTO OrPAaHUYMBAET pa3BUTUE MEPBUYHOW NPOAYKLHH, UTO,
HECOMHEHHO, CHMKaeT KOpPMOBYIO 0Oa3y. M3BecTHO, 4TO OpraHu4yeckue YyHOOpEeHHs OKa3bIBAIOT
ONaroTBOpHOE BIMSIHME Ha Pa3BUTHE (PUTO- U 300MIaHKTOHAa [Munbiiteitn, 1966]. [lns Gonee
TOYHOTO pacyeTa /103 BHOCUMBIX B MPY/bl OPTraHUYECKUX yIOOpEHHI KpaiiHe aKTyajJbHO yUUTHIBATh
CoZIepKaHUe KOJMYECTBA 'yMyca, XapaKTepPU3YIOIIEro CTENEHb HAKOIJIEHUS! OPTaHUKH B ITOYBE.

I1enbto uccenoBaHU SBUIIOCH ONPEAETICHUE COACP KaHUSA KOIMYECTBA T'yMyca B TIOYBE U
pacyeT ONTUMAJIbHBIX /103 BHOCUMBIX OPTaHUYECKUX yA0OpEHUH.

[TouyBy BBIPACTHBIX NPYIOB PHIOOBOJHBIX 3aBOJOB ACTpaxaHCKOW OOJIAaCTH, B OCHOBHOM,
COCTABJISIIOT CYIIMHKH U CyNECH, KpaiiHe OefHble opraHuuecKkuM BemecTBoM. CopepikaHue rymyca
B HuX KoyeOsercst ot 0,5 mo 2%. DTo monTBepkaacTcss W JAHHBIMH COOTBETCTBYIOIIMX aHAJIM30B
po6 nouBkl mpyaoB, oroOpanHeix Ha HOb OI'VII «KacnHUPX» — Llentp «BMOCy». Conepkanue

rymyca B IpOaHaJIM3HUpOBaHHOM Marepuaie cocrasiser 0,52-2,58% (tabm. 1).

Tabnuma 1
KosmmuecTBO rymyca B npyaax

Jlata Ne mpyza KommuecTBo Jlata Ne mpyza KommuecTBo

rymyca, % rymyca, %
30.03.11 r. Ne24 1,032 31.03.11r. Ne39 2,064
30.03.11 r. Ne26 1,897 31.03.11r. Ned0 0,688
30.03.11r. No27 0,877 31.03.11r Ne41 2,064
30.03.11r. Ne2§& 2,408 31.03.11r Ne37 0,860
30.03.11r. Ne29 0,860 4.04.11r. B-23 0,688
30.03.11 r. Ne30 1,204 4.04.11r. B-24 1,720
30.03.11 r. Ne3l 1,032 4.04.11r. B-25 0,688
31.03.11r. Ne38 0,516 4.04.11r. B-27 2,580

Cpennee coaepskaHue rymyca B Mo4Be NpyaoB cocTaisieT 2,1%.

W3BecTHO, YTO HaBO3 SBISETCA OAHUM M3 Haubojiee HIMPOKO pPacHpOCTPAHEHHBIX BUOB
opranudeckux ymnoopenuii. B.A. Mopuan [1948] B cBOMX OmbITax MO HIMPOKOMY MPUMEHEHHUIO
HAaBO3HBIX YAOOpPEHHMI TOMY4YHJI TOJOXKUTEIbHBIA pe3ybTaT, BbIPA3UBIIUNCA B MNpHOaBKe
poioonponykimu ot 50 10 205%. KauecTBo HaBo3a U €ro cocTaB B 3HAUYUTEIBHON MEpe 3aBUCAT OT
BHUJA XUBOTHBIX, COCTaBa KOPMOB, KOJIMYECTBA M KauecTBa IOJICTUIIKH, OT €€ XUMHUYECKUX H
(bU3MYECKUX CBOWCTB M OT CIIOCOOOB XpaHEHHS HaBo3a. HaBo3 Hambonee mydiero kadecTBa
OTMEYEH y KPYIHOI'O POraToro CKOTa, TaKXe XOpOIIHME pPe3yJbTaThl JAET MPUMEHEHUE KypUHOTO
noméra. Mcnonp3oBanue yTHHOTO moméra ¢ nTHLe(aOdpuK HeXenareiabHO, T.K. OH B OCHOBHOM
COCTOMT W3 JPEBECHBIX CIMJIOB, NPUMEHSEMBIX B KauyeCTBE MOACTUJIIKH, MOITOMY, BO3MOXKHO,

TokcuueH. CoaiepkaHue B HEM OPraHUYeCcKoro BemlecTBa He npesbimaeT 20% [Bunbepr, JIsixHoBuy,
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1965]. Ha ocHOBe MpoOBEAEHHBIX aHANU30B, ONTHUMAIbFHOE KOJMYECTBO HAaBO3a, HEOOXOTUMOE st

yIOOPEHUS HUCCIEAYyEeMbIX TPYIOB, PACCUUTAHO IO HMHCTPYKIMH LI[pIMIeHKOBa W MpEACTaBICHO

B TaOmI. 2.
TaOmuma 2
OnrumajnbHOe KOJIMYeCTBO HaB03a, He00X0AUMOro /1Jis1 y100peHus: npyl1oB
KonuuecTBo HaBO3a, KonuuecTBo HaBO3a,
Ne nipyna Ne mpyna

T/Ta T/Ta

No24 4.2 Ne4( 4.8
No26 2,9 No4 1 2,7
No27 4.4 No31 472
No28 2,1 Ne37 4,5
Ne29 4.5 B-23 4.7
Ne30 3,9 B-24 3,2
No38 49 B-25 4.7
Ne39 2,6 B-27 1,9

Takum 00pa3zoM, B Iporiecce MPOBEICHHBIX HCCIEAOBAaHUN YCTAaHOBJICHO, YTO ONpEACTICHHE
KOJIMYECTBa TyMyca IIO3BOJISIET paccuuTarh (CKOPPEKTHpPOBaTh) HamOojee ONTUMAJIbHO
3¢ GEKTHBHYIO 103y BHOCUMBIX B MIPYIbl yINOOpeHUi. JlaHHBIH METOI MO3BOJSET N30EKaTh, IPEXK/IC
BCCTO, «IBECTCHHUC» BOJblI BCJIICACTBHC I/IBGLITO‘-IHOI‘O y,u06peHH51 pI:IGOXO?;SIfICTBQHHLIX BOOOCMOB,
9TO B KOHEYHOM HMTOTE MOXET BBI3BaTh «3aMOpb». C Ipyroil CTOPOHBI, ONMpPEISIICHNE KOJIMYeCTBa
rymyca B ITOYBE TIO3BOJIUT M30€XKaTh CHIDKCHHE HHTCHCUBHOCTH Pa3BUTHSI €CTECTBEHHON KOPMOBOU

68.3]31, O6y0J'IOBJIeHHOl"0 HEAOCTATOYHBIM BHECCCHUCM B IIPYAbI OPTaHHUYCCKOTO BCIICCTBA.

Cnucok Jimreparypsl
Bunoepr, B.B. Ynoopenue npynos / B.B. Bunbepr, B.I1. JIsxnopud.— M., 1965. — C. 153-158.
Muasmreiin, B.B. Marencuduxanms ocerpoBonctsa / B.B. Munbmreitn.— M., 1966.— C. 5-9.
Moguan, B.A. Dxonornyeckue OCHOBBI MHTeHcH(UKanuu pocta kapna / B.A. MopyaH. —
Kues, 1948. — C. 214-216.
HNHcTpyKkuus 1o onpeneneHuio rymyca B IOYBE M paccyeTy J03 OpraHu4eCKuX yaoOpeHUH,
BHOCHMBIX B BBIPOCTHBIC Tpyabl. MwuHucTepcTBO phiOHOTO X03siictBa CCCP  beprionbckuit

OCETPOBBIN prIOOBOAHBIN 3aBOI. — M., 1985.
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VYIK 639.371.1:639.3.041
PE3YJIBTATBI UHKYBAIIUUN UKPBI HEJIBbMBbI STENODUS
LEUCICHTHYS NELMA (PALLAS, 1773) B PASJINYHbBIX
TEMHIEPATYPHBIX U CBETOBBIX YCJIOBHUAX

A.A.Jlvwmukoe
[ocHUOPX, Canxm-Ilemepbype, Poccus

e-mail: tokmo@mail.ru

[Ipu uHAYCTpUATHHOM BOCIPOHU3BOJCTBE PhIO HEOOXOAMMO YUUTHIBATH PSJI IKOJIOTHUECKHUX
(akTOpOB, KOTOpBIE MOTYT HEONArompHsITHO OTPaXKaTbCs Ha pe3ynbTarax pPbIOOBOAHBIX paloT.
HekoTopple W3 HHX NPAaKTUYECKH TIOJHOCTHIO TOBTOPSIIOT €CTECTBEHHBIC YCIIOBHS, JpyrHe
Ha000pOT, MOTYT OT HUX omHuaThes. K unciny Hanbonee BaXHBIX (PAKTOPOB, KOTOPBIE HEOOXOTUMO
YYUTHIBATh HA BCEX ATAMax pbIOOBOJHOTO MPOIIECcca, OTHOCSITCS TeMIIeparypa U CBET.

BaxupiM »TamoM B pBIOOBOJACTBE, YCIEX KOTOPOTO HEMOCPEICTBEHHO 3aBHCHUT OT
TEMIIEPaTypHOTO pEeXHMa ¥ OCBEUICHHOCTH, SBISAETCA WHKyOamus WKpel. Y poIO C
MIPOAOJKUTENBHBIM MIEPUOJIOM SMOpHOTeHe3a Ype3MepHOe BO3ECHCTBHE TEIUIOBOI SHEPruu (B TOM
4Hclie MpeoOpa3oBaHHOM M3 CBETOBOI) OKas3bIBAC€T HETaTHBHOE BIHUSHUE Ha OJTOT MpoILiecC.
WNukybanus WKpbl TMpH TOBBIIICHHBIX TEMIIEpaTypax MPHUBOAUT K ACUHXPOHHOCTH B Pa3BUTHH
3apoAbINIeH, TIOSBICHUIO ypOUIMBBIX (OpM W paHHEMY BBIKIEBY IOCTIMOPHOHOB,
COINIPOBOKJIAIOIIETOCS WX TOBBINIEHHBIM OTXoaoM [SAnmgoBckasi, TuxonoBa, 1961]. Hemocrarok
TEIUIa, HAMPOTHUB, 3aMeUIsieT TeMI AMOPHUOHAIBLHOTO Pa3BUTHS, 3aJCPKUBACT CPOKU BBIKIIEBA U
MIPUBOANT K JOMOJHUTEILHON TpaTe 3amacoB MHUTATENIBHBIX BEIIECTB Ha MOJACPKAHKE IMPOIECCOB
KU3HEACITCTLHOCTH, YTO TAaK)Ke HETaTHMBHO CKa3bIBACTCSA HAa BBDKMBAHUHM TPEUIMYUHOK, B
MOCJIEYIOIIEM - U MOJIOZIU PBIO.

Lenpto HacTOAMX  HCCIEAOBAaHUN  SIBUWIOCH HM3Y4YeHHE KOMIUIEKCHOTO  BIUSHUS
TEMIIEpaTypbl M OCBEIICHHOCTH Ha TMPOLECCHl SMOPHOHAIBHOTO PA3BUTHUS HENbMBI Stenodus
leucichthys nelma (Pallas, 1773). Jlannas paboTa, HampaBieHa Ha OTPAOOTKYy METOIUKHU
HCKYyCCTBEHHOTO BOCIPOHM3BOJICTBA KyOCHCKOM HENbMbl M (OPMHUPOBAHHUS €€ WHAYCTPHUAIBLHOTO
MaTo4HOTrO cTana B Jlenunrpazackoit oonactu [Koctionuues, 2010].

Marepuan ans paGotel Obu1 coOpan Ha pwiOoBogHOM xo03siictBe OO0 «DopBary u
BonxoBckom peiboBogHOM 3aBoje B mepuon ¢ HosOpsa 2009 1. mo ampens 2010 r. Ukpa
MHKYyOHUpoOBaJlach B CTaHJApTHBIX anmaparax Beiica, B ycClIOBHSIX pa3iHYHON OCBEIIEHHOCTH H
TemneparypHoro pexuma. B wunkyOammonHoMm nexe OOO «®DopBar» BO3ICHCTBHE CBETOBOTO

(akTopa ObUIO HU3KMM U Haxoxwiochk B mpenenax 10-50 nk, Ha BonxoBckoM pbrIOOBOAHOM 3aBOJIE
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3TOT mokaszareidb coorBercTBoBan 100-200 nkx. TemmepaTypHbIi peXuM HHKYOAaIlMM WKLl Ha

Pa3IMYHBIX PHIOOBOHBIX 3aBOJIAX MPEACTaBICH B Ta0mI. 1.

Tabmuua 1

Cpennsis TeMnepaTrypa BoAbl B IePHOJ MHKYOAMH HKPBI KyOeHCKOi HeJibMBbI, °C

MecTto nHKyOauu Hos6ps Hexadpb SuBaps ®Despanb Mapt Arnpenb
BonxoBckuii pp103aBos 3,9 2,4 1,3 1,4 1,6 3,5
000 «Dopsar» 3,1 1,2 0,2 0,2 0,3 2,6

HabGmioneHue Benoch Kak Ha JKMBOM, Tak M (UKCHPOBAaHHOM MaTepuaie. OTarbl
SMOPHOHAILHOTO PAa3BUTHUS OMNpeAeIsIUCh 1Mo cxeme, npemiokenHoi JI.I1. Bymanosemm [1979].
Craructuueckass 06paboTka cOOpaHHOrO Marepuasa HpOBOAMUIACH B COOTBETCTBUU C NMPHHATHIMU
Metogamu [Jlakun, 1980]. {1 mpoBeneHMs CTaTUCTMYECKOTO aHAjdW3a IOJYyYEHHBIX JaHHBIX
HCIOJIb30BaNach NpukiaaHas nporpamma STADIA.

Ha 3aBepmatomeid craguu sMOpuoHanbHOro pa3utus (116 cyTok ¢ MoMeHTa
OIJIOZIOTBOPEHUS), ObUT MpoBeseH Mopdonoruueckuii 1 MopHoMeTpHUeCKUil aHaau3 3apojblieh
HEJIbMBI, KOTOpbIE€ WHKYOMPOB&JINCH B PpaA3IMYHBIX YCIOBUAX. OMOPHOHBI, MPOXOIUBIIHE
nHKyOaruio Ha BomxoBckoMm 3aBoje (cymma cpeaHecyTouHbix Temrmeparyp 244,0° C) oTauvaiuch
OTHOCHUTEIIBHO KPYIIHBIMH Pa3MEpaMU M CHJIbHOW NMUIMEHTALUEH, 110 CPABHEHUIO C 3K3EMIUIIpaMU
Toro ke Bo3pacta Ha OO0 «Dopsar». Mx mnHa Bappuposana B auanasone ot 11,5 no 12,0 mm, a
CpeaHee KOJIMYECTBO MHOTOMOB paBHsIoch 68. IIpu HabmomeHMM 3a KMBOM HMKpPOM OTMEdasoch
AaKTUBHOE BpalCHHE 3apOoJiblliel oA 000JI04YKOM U B3Maxu I'PYAHBIX IUIaBHUKOB. [Ipu nHkyOanun
UKpbl HEJIbMbl B YCJOBUSX HM3KOTO TEMIIEPAaTypHOTO peXHMMa U CJIa00H OCBELICHHOCTH Ha
pbi6oBOTHOM XO03dicTBe «@opBaT» (cymMma cpenHecyTounblx Temneparyp 133,0° C), miuHa Tena
aMOproHoB cocraBuna 10,5-11,0 MM, KonM4YecTBO CErMEHTOB paBHsUIOCH 71. B 00omx BapmaHTax
3apOABIIHY OBUTH TIOJIHOCTBIO C(HOPMUPOBAHBI X TOTOBBI K BBUTYILICHUIO.

MaccoBblii BBIKJIEB TOCTIMOPHUOHOB, IMPOXOIUBIINX MHKYOALMIO B yCIOBHIX BomxoBckoro
pBIOOBOIHOTO 3aBOJA, MpHILencs Ha 21-23 anpens npu temneparype Boasl 5,4-5,7° C u Havancs Ha
12 cytox panpuie, yueM Ha OOO «@opBar», Ile MacCOBBbIl BBIKJIEB cocTosuicd 3-5 Masl mpu
temrieparype 6,0-6,4° C.

JlinHa 1 Macca nmOCTA3MOPHMOHOB HEIbMBI IpU BBIKJIEBE Ha BosxoBckoM 3aBone Oblia
HECKOJIBKO BBIIIE, YEM Y OJHOBO3PACTHBIX MPEUIMYMHOK C PHIOOBOAHOTO Xo3siiictBa «dDopsar»
(Tabmn. 2). bonee BbICOKMI TOKa3aTeNlb BApbUPOBaHUS IPU3HAKOB Y 3TUX MOCT3MOPHOHOB YKa3bIBA€T

Ha ACHUHXPOHHOCTb 3M6pI/IOHaJIBHOFO PasBUTUA 110 IIGfICTBPIeM OTHOCUTEIHLHO OOJBIIIOrO
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koinuuecTBa Tema. JlocroepHocTh paznuuunit (1uia p<0,05) Mexay cpeJHUMHU MOKa3aTelsIMU MacChl

OIJHOAHCBHBIX HOCT3M6pI/IOHOB MNOATBCPIKAACTCA CTATUCTUYCCKHUM aHAJIU30M. I[JISI nmokasarenen

JUIMHBI, TOCTOBEPHOCTh Pa3IMuUil HE MOATBEPANIACS.

Ta6nuna 2
Iloka3zaTeu JJIMHBI M1 MACCHI OJHOIHEBHBIX MOCTIMOPHOHOB HEJIbMbI
Mecto Jnna, MM Macca, Mmr
HHKYGaunu X+m Cv min-max X+m Cv min-max N
BonxoBckuii p.3. 13,5+0,12 | 5,23 11,6-15,0 10,8+0,14 7,68 9,0-12,3 35
000 «Dopsar» 13,4+0,07 | 3,26 11,5-14,3 10,3+0,11 5,09 9,3-12,0 35

VYckopsisi poriecc 3MOpHOreHe3a, CBETOBOM M TeMIepaTypHbIi (DakTop COKpaIlaioT CPOKH

MHKYOallMy UKPBl U CMEIIAIOT BpeMs BBIKJIEBA MOCTAMOPHOHOB. PaHHUI BBIKJIEB MPOUCXOAUT IIPU

TeMIIeparypax,

[bormanosa,

sHepreTuueckux pecypcax [Kussesa, 1988], 3amensisas mocneayomui pocr.

HWXKE OIITHMAJIbHBIX,

I HOpMAJIBHOr0 JIMYMHOYHOI'0 Ppa3BUTUSA HCJIbMBIL

1977], 4T0 TPHUBOAMT K TOBBIIIEHHON MOTPEOHOCTH MOJOAU B COOCTBEHHBIX

Tabnumna 3
Pe3ysabTarbl HHKYOAUMH UKPBI KYOeHCKOH HeJIbMbI
Mecto JmrensHocTh, | ['pamyco- Ocgemien- | Maccossrii | t° (°C) mpu Otxon
UHKYOAIH CYTKH naH, °C HOCTb, JIK BEIKJICB BEIKJIEBE HKpPBL, %
Bonxosckuii p.3. 166-168 384.9 100-200 21-23.04 5,4 65
000 «Dopsar» 178-180 238,3 10-50 2-5.05 6,0 45

MeHbliee KOIMYECTBO CyMMAapHOTO TeIlia, HalpOTHB, 3aMEAJIsieT Mpolecc 3MOpHUOreHesa.
OTHOCHUTENBHO HEBBICOKAasi CMEPTHOCTb UKpPHI (45%) cBsi3aHa C HU3KMMM TEMIIEpaTypaMy BOAbI U
c1aboi OCBEIIEHHOCTHIO BO BPEMsl MHKYOAIlH, 3a CUYET 4ero SMOpHOTEHEe3 MPOTEKAEeT CHHXPOHHO.
OTO MO3BOJSAET MPEUIMYMHKAM TOJHOCTBIO C(OPMUPOBATECA K MOMEHTY BBIKJIEBA, KOTOPBIN
MIPOUCXOJUT B ONITUMAJIBHBIE CPOKHU.

Cnucok JimTeparypsl
bornanoBa JI.C. Poct u pa3BuTHE JWYMHOK KyOCHCKOW HEIBMBI B YCIIOBUSX Pa3HBIX
TeMIIeparyp 1 pekumMoB kopmiieHust // Bonpocs! uxtuonoruu. 1977. T. 17. Ne4. C.659-667.
Byaanos JL.II. Dranbl >MOpHOHANBHOTO pPa3BUTHUS KyOeHCKOM HenbMbl // CO. Hayd. Tp.
T'ocHUOPX. 1979. B. 147. C. 121-131.
KusizeBa JI.M. MToru u nepcrnekTUBBI BHIPAIMBAHUS U KOPMJIEHHS CUTOBBIX B YCJIOBUSX

UHAyCTpUasbHOTO pbidoBoAcTBa. CO. Hayy. Tp. [ocHUOPX. 1988. B.275. C.26-37.
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KocTionnue B.B. Henbma, kak mNepcrneKTUBHBIH OOBEKT akBaKynbTypsl // buonorus,
OMOTEXHUKA U COCTOSTHHE 3amacoB CUroBbIxX pbi0. Tiomens, 2010. C. 215-218.

Jlakun I.®. buomerpus // M., 1980. M3nar. Beicmast mkoma. 293 c.

SAuposckass H.U., TuxonoBa 3.I1. Pa3senenue xybenckoit Henmbmbl. — M3B. TocHUOPX.

1961. T. 51. C. 52-59.

VK 639.216.4
K BOITPOCY O COCTOAHUU 3AITACOB
OBBIKHOBEHOTI'O CYAAKA STIZOSTEDION LUCIOPERCA

B IPECHOBOJIHBIX BOJOEMAX POCCHUHA

Mumenkoe 10.A.
OI'VII «k BHUPO», 2. Mockea, Poccus

E-mail: mitenkov.yury@gmail.com

B nacrosmiee Bpems Cynak sBISETCS OAHUM W3 HanOosee LEHHBIX MPOMBICTIOBBIX 0OBEKTOB B
MIPECHOBOHBIX Bogoemax Poccuiickont @enepannn.

Pacmmpenuto apeana cynaka B Poccun crioco0cTBoBany MaciTaOHble aKKIMMaTH3aLMOHHBIE
MEpPONPUATHSI C LEeNbI0 BCesleHUs 3((PEKTUBHOIO XMITHUKA — OMOMENIMOpaTopa, U Kak CJIEICTBHE
MOBBIIIEHUE PHIOONPOAYKTUBHOCTH BoJ0eMOB. C 30-X T0JOB MPOILIOTO CTOJETHS HMPOBOAMIHCH
peryisipHble paboThl 10 aKKJIMMaTH3aluKu cynaka B pasnuuHblx pernoHax CCCP: kpynHbsle o3epa
Bonoroackoit o6mactu u pecnyonuku Kapenus, ozepo Xanka, HoBocuOupckoe BOgOXpaHUIIUIIE U
T.A. IllupokoMy pacnpoCTpaHEHHIO Cylaka CIIOCOOCTBYET €ro CKJIOHHOCTh K 3HauUTENbHBIM
MUTpalMAM - TEPUOJUUYECKU TOSBIAIOTCS COOOIICHUS O TMOSBICHHHM CY/laka B €CTECTBEHHBIX
BOJlOEMaxX, IZl€ OH paHbllle He oOurtan. B Hacrosmiee Bpemsi apean cygaka MpOJOJKAET
pacIIUpATHCSA. DTOT MPOLECC MMEET, KaK MONOKHUTEIbHBIC, TAaK M OTPHULATENIBHBIE IOCIEACTBHUS.
Pacnipenenenne n BelMuMHA 3aacoB U IIPOMBICIIOBBIX YJIOBOB CyJaka B JaHHBIM MOMEHT, B LIEJIOM
no Poccwuiickoii ®enepanyivi U3MEHUIOCH, YTO TPUBOIUT K HEOOXOAMMOCTH aHANW3a JTUHAMUKH
ITHX IOKa3aTesiel B pa3InYHbIX ppI00X03sIiCTBEHHbIX OacceitHax Poccun.

OcHOBOM I aHaIM3a U3MEHEHUH B COCTOSIHMM 3aIlacOB U YJIOBOB CyAaKa B IMPECHOBOJHBIX
BoZloeMax Poccum mociay kUM AaHHbBIE NMPOMBICIOBOM cratucTuku PocpsibonosecrBa ¢ 2002 mo
2010 rr, a Takke MaTepuasibl, 0OOCHOBBIBAIOIINE IPOTHO3BI JIOMYCTHMBIX YJIOBOB, €XKErOIHO
MIpEJICTaBIsIEMblE HAay4YHO-UCCIIEA0BAaTEIbCKUMHU OPraHU3alUsIMU, OCYILIECTBISIIOIIMMU PECYpPCHBIE

HUCCIICIOBaHNA.
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B cootBercTBUM ¢ maHHBIMH OduIMaTbHONW cTaTUcTHKH B mepuon ¢ 2002 mo 2010 rr
CyMMapHbI€ YJIOBBI BOJHBIX OMOJIOTHYECKHX PECYPCOB Konebamuch oT 66,5 Toic. T 10 110,4 ThIC. T.
OO0beM BbITOBA Cy/laka U3MEHsJICS B npezaenax 2,24-3,56 ThiC. T.

B 2002-2005 rr. ocHOBHBIE YJIOBBI Cyaaka ObUIM cocpenoToueHbl B 3amagHoMm (52%) u
Bomxcko-Kacnmiickom (30%) peiOoxo3siicTBeHHBIX OacceiiHax. CylecTBEHHO HUXKE J0JIs YJIOBOB
Oobta B A3soBo-Uepromopckom (9%), Cesepuom (5%) wu 3amagno-Cubupckom (4%)
PpBIOOX03CTBEHHBIX OacceiHax.

B mepuwox ¢ 2006 mo 2010 rr. pacmpeneneHue YIOBOB Cylaka IO PBIOOXO3SICTBEHHBIM
OacceiiHaM U3MEHHUIIOCH - CYIIECTBEHHO YMEHbIINIACh A0S YIOBOB Ccyldaka B 3amaJHoM Oacceiine,
coctaBuB Bcero 46%. B Bomxcko-Kacnniickom, CeBepHoM 1 A30BO-UepHOMOPCKOM J10J1s1 YIIOBOB
cyZaka yBenmuuiach, coctaBuB 34, 6 u 10% cOOTBETCTBEHHO, a B 3amaqHo-CHOUPCKOM OCTallach
6e3 usmeHenuit (4%).

[Tpu sTom yBenuueHue noObuu cymaka ¢ 2005 mo 2010 rr. oTMe4anoch TOJIBKO B OAHOM
prIooxo3stiicTBeHHOM Oacceline: Bomxcko-KacnmiickoMm - ¢ 483 T 1o 1150 T, korga kak B 3amajaHoM
YJIOBBI €10 CHU3WIHCH ¢ 1484,4 T o 881,4 T.

HecMoTps Ha mMaccoBoe paclpoCTpaHEHHE Cydaka B BOJAOEMax CTpaHbl, TOJIbKO 16 M3 HUX
TPaJULMOHHO CYUUTAIOTCA HaumOojee 3HAYUMBIMU B  MPOMBICIE JaHHOTO BuAa: LlumisHckoe,
Kyiiosmmenckoe, Peiounckoe, ['oppkoBckoe, Uebokcapckoe, Kamckoe, CaparoBckoe, Bonrorpanckoe
u HoBocubupckoe BomoxpaHmiuiia, o3epa Jlagoxckoe, Onexckoe, Yannl, benoe, Boxe, MibMeHb
n Uyncko-IlckoBckoe. Ha momo 3Tux BomoeMoB mpuxomutcst 6oiee 70% oOmiero BpIIOBA Cymaka
o Poccum.

CoxkpaiieHre J00bIYY CyJlaka B 3amagHoOM PhI00X0341iCTBEHHOM OacceiiHe HANpsMYIO 3aBUCUT
oT cocrostHus 3amacoB B Yyncko-IIckoBckom o3epe, rae B nepuoa ¢ 2002 mo 2010 rr. mpou3omnuio
nagenue ynoBoB ¢ 1013 T mo 430,3 T, a Takke COKpaIllleHHWEe JI0JIM Ccylaka B yinoBax ¢ 24 no 21%
(puc. 1, 2). Ctons pe3koe MaJieHHe YJIOBOB CBA3aHO C 3aTSHYBIIEHCS JEMPECCHEN 3armacoB CHETKa,
OCHOBHOT'O 00BbEKTa MUTAHUS Cy[laKa, a TaK)Ke MHTEHCU(UKAIIMEH JT0Ba CTABHBIMH CETSMHU.

Crnenyer OTMETHUTBH, YTO YyBEJIIMYEHHE BBIJIOBA cyrnaka B Bomxcko-Kacmwmiickom Oacceiine,
MPOM30IILIO B Oylarofaps yBeJIWYeHHUI0 oObema 100buu B Bonrorpamckom ¢ 86 T g0 180 T u B
Kyiiopimerckom Bomoxpanunumiax ¢ 61t 1o 211 1. Kpome Toro, B JaHHBIX BOIOEMaxX YBEIUYMIACH
J0Ji1 CyJaka B MPOMBICIOBBIX ynoBax ¢ 4,8 a0 6,8% B Bomrorpaackom u ¢ 2,7 no 5,9%
B KyiiOpImieBckoM. B mpounx BogoxpaHWIMIAX JaHHOTO OacceliHa cUTyanus cTabuibHa ¢ HEOOb-
UM TPEHJIOM Ha TOBBIIICHUE, KpoMe PBIOMHCKOTO, Ilie MPOU30ILI0 COKpaIleHHe O(UIIMAIBHBIX
yaoBoB ¢ 174,5 T no 72,6 T u yMmeHbllleHHE JOJM cynaka B ymoe ¢ 11 mo 6,2% (puc. 3, 4).

ITonoxurenbpHass JMHAMHKA YJIOBOB CyJldaKa B Bomxkcko-KaMmckoMm KaCkaJi¢ BOAOXpAaHWIINI, CBA3aHa
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C YBEJIMYCHHMEM 3alacoB TIOJIbKU, KOTOpas B JJAHHBIM MOMEHT SIBISETCA ONHHUM W3 OCHOBHBIX
MUILEBBIX 0OBEKTOB Cy/laka B JaHHBIX BojoeMax. Kpome Toro, HeoOX0AMMO MPUHATH BO BHUMAaHHE
MOBBIIIEHUE WHTCHCUBHOCTU TIpoMbicia B KyiiObimeBckom W Oojiee CTpOTWil ydeT BBUIOBA B

BonrorpaackoM BoIOXpaHMIIHIIAX.
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poi0oxo3siicTBeHHOro dacceiina B 2002-2010 rr.
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Puc. 4. U3smeHeHue 10/ cylaka B 001IMX yJIOBaX OCHOBHBIX BOI0eMOB Bosxkcko-
Kacnuiickoro poidoxo3siiictBeHHoro 6acceiitna B 2002-2010 rr.

Takum 00pa3zoM, pe3rOMUpYs BBHIINIECKA3aHHOE MOXHO OTMETHTh, YTO JAMHAMHKA BBLIOBA
CyJjaka B TIPECHOBOAHBIX BomoeMmax Poccuiickoii ®enepaunu 3a HCTEKIIEE JIECATUIIETHE,
U3MEHWIACh. IHTEHCUBHBIN CEEKTUBHBIN JIOB KPYITHOSYEHHBIMU CETSIMHM, PA3BUTHIN MOBCEMECTHO,
a TaKKe 3HAYUTENbHAs BEJIMYMHA HEYYTEHHOIO BBUIOBA, MPUBENIA K CHUXKEHHIO YJIOBOB B LIEJIOM IO
CTpaHe. KpOMe TOTO0, MPOU30HIJIN H3MCHCHHA B OCHOBHBIX paﬁOHax IMMPOMBICJIa JAaHHOI'O0 BHOA
OHOpECYpCOB - €Clii paHee JUAUPYIOIEee MECTO 10 BBUIOBY CyJaKa 3aHUMAaJH BOJOEMbI 3aMaHOro
pBIOOX035HMCTBEHHOTO OacceiitHa, To K KoHIy nepBoro aecsatuieTus 2000-X To10B OCHOBHBIC YJIOBBI
Cylaka cTalu oOecreyuBaThbcs BOJOXpaHWIHMIIaMu Bomkcko-Kacnuiickoro pbiooxo3siicTBEHHOTO

OacceiiHa.
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VIIK 639.3/6(470.46)
MEPCHEKTUBBI PA3BBUTUS THITEPTAJIMHHOM AKBAKYJIBTYPHI B

3AITAJTHBIX MOJACTENHBIX HWIBMEHSAX ACTPAXAHCKOM OBJIACTH
A.B.Muwenko, B.I1.Ao6axkymoe

Kacnuiickuii hayuno-ucciedosamensckull UHCMumym pbvloH020 X0351cmea

@I'VII «KacnHUPX», 2. Acmpaxanw, Poccus

WHTeHcHBHAs  TrUNeprajvHHas — aKBAaKylbTypa, 3aKJIOYalOIascs B  BbIpAlMBaHHUU
rajulopwioB M TaJIOOMOHTOB B YNPaBIAEMBbIX WIM YacTHMYHO YIPABISIEMBIX YCIOBHSX
TUIIEPrajlMHHBIX CpeJ| 3araHbIX MOACTENHbIX WIBMEHEH Ha TeppUTOPUN ACTpaxaHCKOM obiacTu ¢
MPUMEHEHUEM METO/IOB MHTEHCU(HKaINU, Hadana (yHKunoHuposarb B 70-80-X romax mpouuioro
cronetusi. B ato Bpemst Obut coszmanbl nepBeie B CCCP u obnmactu KynbsTypHBIE THIIEPTaTMHHBIC
X03511ICTBa MHTEHCUBHOI'O THUIA. Takue X034HiCTBa CTaIM KPYITHBIMU MPOU3BOAUTENISAIMU KapIOBOTO U
MHUILEBOTO )KUBOTHOTO O€JKa, CTApTOBOIO KOpMa Ul MOJIOJIU OCETPOBBIX, JJOCOCEBBIX U KAPIOBBIX
BHJIOB PHIO.

CrapToBbIe KOpMa MOJYYald B BUIE aKTUBHBIX MOABIKHBIX THAPOOMOHTOB — WH(Y30pHUH,
KOJIOBPATOK, HAyIUIMH >KaOpOHOTMX pPAYKOB M Ap., JMO0 B BHUJE LUCT WM JIATEHTHBIX SHII,
CHOCOOHBIX B CYLIEHOM BHJI€ COXPAaHUTh B TEUEHUH MHOTHUX JIET BO3MOKHOCTb K PEHNpPOLYKIMH U
BBIKJIEBY, T.€. ObITh CBO€OOPA3HBIMH «KOHCEPBAMU» )KMBOTO CTAPTOBOIO KOPMa, HE3aMEHUMOTO ISt
JMYUHOK PAKOOOPA3HBIX U OOJNBUIMHCTBA KYJIBTUBUPYEMBIX PBIO.

[To manuev I'U. [ner [1972], ¢ 1 ra mamHM 3a ce30H MOXKET ObITh mpousBeneHo 60 kr
Oelka KpyIHOTO poraTroro ckora wid 62,8 kr Oenka kapma (cazana). B To ke Bpems 1 ra
TUIepraluHHON akBaTopuu uibMeHed B JlumanckoM, KpacnHosipckom, HaprumaHOBCKOM paiioHax,
IKCIUTyaTUPYEMOM B MOJIyUHTEHCUBHOM pexume, MoxkeT aath 1800-2000 kr (cyXoi Macchl) YUCTOTO
Y TIOJTHOLIEHHOTO IMUIIEBOTO OeJKa W3 apTeMHUU MJIM KOJIOBPATOK, MH(Y30pHil U T.1., YTO HE TOIBKO
BBIILIE TOKAa3aTeJe yAeIbHOro MPOU3BOACTBA JKUBOTHOIO O€JIKa KPYNHBIM POTaTbIM CKOTOM HWIIH
KaprnoM, HO M Oosee uyeM B 2 pa3a NPEBOCXOAUT IOKa3aTeiad YAEIbHOIO MPOM3BOICTBA
pacTuTenbHOro coeBoro Oenka. Ilo maHHBIM psila OTEUECTBEHHBIX U 3apyOeKHBIX YUYEHBIX
MHTEHCUBHOE KYJIbTUBUPOBAHHWE AapTEMHM B IPOTOYHOW Cpele C NPHUMEHEHUEM KOPMIICHHUS
JeIIeBbIMU OakTepuanbHBIMH, MHUKPOBOJOPOCIEBBIMU KOpMaMH, 1100 OTXOJaMH
CEJIbCKOXO35IICTBEHHOTO MPOMU3BOACTBA U IMHUIIEBOI MPOMBIIUIEHHOCTH TMO3BOJIET MOJydaTh 25 Kr
pauka (1,5 kr cyxoit maccel 6enka) ¢ 1 M® 33 HeJIeITI0 BbIpALLlBAHUS.

Bakneiiniee JOCTOMHCTBO TMIEPTalMHHON aKBaKyJIbTYpPhl — 3TO BO3MO)KHOCTH IOJIY4YEHHUS

3HAYUTETIBHBIX KOJIMYECTB OMOPECYpPCOB B BUAE KOPMOBOW M MUIIEBOM MPOMYKLUUU BHE MaXOTHOTO
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MaccuBa U 0€3 MCIONIb30BaHUS MPOAYKIIUMH MAITHHA, K TOMY ke 0€3 OIIyTHUMBIX 3aTpar Ae(UIUTHOM
IIPECHOM BOJBI.

MaJtoBOHOCTh TIEPBOTO ACCSTUIIETUS HOBOTO CTOJNIETHS, OE3BO3BPAaTHOE BOIONOTPEOICHUE
MIPOMBILIUIEHHOTO, TOPOACKOr0, KOMMYHAJbHOTO M CEJIbCKOTO XO35KCTBA, POCT AHTPONOIE€HHOMN
Harpy3kd Ha BOJHBIE DJKOCHUCTEMBbl B apUIHOW 30HE ACTpaxaHCKOM oO0lacTu MpHUBEIO K
WHTCHCUBHOW MUHEpaIM3alliid Kak OECCTOYHBIX HIIBMEHEH, TaK U MPHUTPAKTOBBIX U TPAKTOBBIX.
Bonee 50% ot ux obmieit miuomamu (5900 Teic. Ta) MPUXOAUTCS HAa BHICOKOMHHEPATU30BAHHBIC
BO/IOEMBI, 0COOCHHO Ha Tepputopuu JlmmaHckoro m HapumaHOBCKOTO palioHOB AcCTpaxaHCKOM
obmactu. TeppuTopHalbHO THUIEprajlHHAsl aKBaKyJIbTypa TITOTEET K 30HE C apUIHBIM U
MOJyapUIHBIM KIMMaTroM, HO B BapHaHTe 3aMKHYTHIX AaKBACHCTEM MOXKET OBITh pa3pelieHa
nosctony. Hanbonee OnaronpusiTHble MOJUTOHBI ISl pa3MELICHUs] NPEANpPUATUN THIEpraJuHHON
aKBaKyJIbTypbl — 3TO 3aMKHYTbI€ BbICOKOMUHEpanu3oBaHHble UiIbMeHHU (0T 50-80%o 10 150-220%0),
COJIOHYaKH, TECKM M 3aCOJCHHbIE HPPUTAlMOHHBIE CHUCTEMBI (YE€KH, TpPaKThl, CTAPHIIBI,
MexOapxaHHbIe BMAaJUHBI b3poBcKkuX OyrpoB) Ha TEppUTOPHM 3TUX paiioHoB. Ilpeampustus
TUIEPraJIiHHON aKBaKyJIbTYphl SBISIOTCA HKOJIOTMUYECKH YUCTBIMU, OE€30TXOJHBIMU, BOBIIEKAIOT B
XO3SIICTBEHHYIO SKCIUTyaTal[MI0 3€MJIM U HEUCIOJb3yEMbIE aKBaTOPUM CTapull, UIbBMEHEW, TP U
pycia ObIBIIMX €pUKOB, IPOTOKOB Ha TEPPUTOPUN ACTpaXxaHCKON 0OIacTH.

HauOonee BecoMblii TpsAMOM BBIXOA B  pEIIEHUH MPOOJIEMBbI  IMOBBIIMICHUS  HX
OMONPOIYKTUBHOCTH U PBHIOONPOIYKTUBHOCTH 3aMKHYTBIX TIOJCTENHBIX WJIbMEHEH MOXKET B
KpOTyailllie CpPOKM BHECTHM OPraHM3alMI0 BBIPALUBAHUS apTEMHM, KaK OJHOTO U3 Hauboisee
MPOAYKTUBHOTO MOCTABIIMKA MOJHOLIEHHOTO KUBOTHOTO OeKa JIsl phIO.

HNmeromuecss B OTPOMHOM KOJIMYECTBE LIMCTHI ATOTO payka M CaM PavyoK €CTECTBEHHBIX
WJIBMEHEH 3allaJHOM 4acTH JeibThl p. Boiaru M e€ BOJOTOKOB HE MCHOJB3YIOTCA 10 HACTOSIIETO
BPEMEHH, XOTS SBJISIOTCS CaMbIM JICIIEBBIM KOPMOM JUIS OOJNBIIMHCTBA OCETPOBBIX M KAapIOBBIX
BUJIOB DPBbIO, KOTOpBIE BBIPAIIMBAIOTCA B HCKYCCTBEHHBIX YCIOBHSX M TOBapHBIX XO3AHCTBaX
obmactu. Ilpu Oonbuiom ¢oHIE TUNEpralvHHBIX BogoeMoB B JlumanckoM, HapumanoBckoM,
WkpsiHunckoM n KpacHosipckoMm paiioHaX, KOTOpPBIE €KETOJHO IMPOAYLHUPYIOT B MIPUPOIHOU cpene
3arajgHbIX TOJACTENHBIX WJIbMEHEH COTHSAMHM TOHH KaK JIuanay3upyloUIMX IUCT apTeMui, Tak U
CaMOro payka.

Jns  ycmemrHoro  MJIAHOBOTO — HAayYyHO-OOOCHOBAHHOTO — Pa3BUTHSA  OTEUECTBEHHOM
THNEPrajluHHOW  aKBAaKyNbTyphl HEOOXOAMMO TIPOBECTM B O3THUX BOAOEMAax CIEAYIOLIHe
MEPOIPUITHS:

- pa3paboTaTh KOMIUIEKCHYIO NpOrpaMMy Hay4YHOTO M TMPOU3BOJICTBEHHOTO pa3BUTHUS

Iog0TpacCIn;
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-  TPHUCTYNHUTh K CO3JAaHUIO0 TOCYJAapPCTBEHHOTO T€HETHYECKOro OaHKa IHCT, SIUI M KYIBTYp
OpPraHU3MOB THIIEPTAIMHHBIX BOJ0eMOB 00iactu U Poccuiickoit denepanumy;

- TMPOBECTH WHBEHTAPU3AIUIO THUIEPTraJuHHBIX aKBaTOPHH 0O0JIACTH C HCCIECIOBAaHUEM UX
(dnopsl u hayHsr,

- CO3JaThb CEIEKIMOHHO-TeHETUYECKUM LOCHTp 1A pa6OT]E>I C YKa3aHHBIMUA 00BEKTaMH.

YIK 595.384.2:664.951.81
UCCJEJTOBAHUE CBOUCTB I'MJIPOJIMTUYECKUX ®EPMEHTOB
KPABA-CTPUI'YHA CHIONOECETES OPILIO

E.C. Muwenko, K.C. Pvicaxosa, H.HU. Jlvioicos
QI'VIl "IIHHPO", Mypmanck, Poccus

e-mail: mishenko@pinro.ru

B Hacrosiiiiee Bpemst B CBsSI3U ¢ POCTOM YMCIIEHHOCTH Kpaba-ctpuryHa Chionoecetes opilio B
BapeniieBoM Mope, MOXXHO IPOrHO3UPOBATh IMEPCIIEKTHBHOCTh JAHHOTO BH/A KaK HOBOTO OOBEKTa
npoMelicna. CrenoBaTeabHO, IPEACTABIISIETCSl aKTyaJIbHbIM MOUCK 3((EKTUBHBIX CIIOCOOOB paliOHAb-
HOTO MCHOJNb30BaHUS JT0OBIBAEMOIo ChIpbs. OCOOBIN MHTEpEC NPEACTABISET MOTyYEHHE IpernaparoB
MPOTEOUTUYECKUX (EPMEHTOB M HCIOIB30BaHME MX B MEAWIMHE, MHMKPOOHOJIOTHM, MHIIEBOM
MPOMBIIIUICHHOCTH, HAIpUMEp, IS TOMyYeHUs] OSNKOBBIX THIpOIM3aToB. B manHO#N pabote B 3TOM
OTHOILIEHUH PACCMOTPEHBI HEKOTOPhIE XapaKTEPUCTUKY TUIpoJIa3 TernaronaHkpeaca Kpabda-cTpuryHa.

@pakuMoHHBIH cocTaB OeskoB B o0paslax ONpeAesUId C MCIOJIb30BAHUEM allapaTypbl
«Pharmacia LKB Biotechnology» wmeromamu renb-xpomarorpadguu HH3KOTO JaBJICHUS U
anekTpodopesa B MONUAKPUIAMHUIHOM TeJie B MPUCYTCTBUU aoxeuwicynbhara Hatpus [1,2]. dnus
nonydeHuss QgepmentHoro mnpenapara (®II) wu3MenbYeHHBI remaronaHkpeac o0OpabarbiBaIu
alleTOHOM M H-OyTaHOJIOM AJIS yAAJeHUs! JIMIIUA0B U HEKOTOPBIX HU3KOMOJIEKYJISIPHBIX COCIMHEHUN
[3]. IIporeonuTHUYECKyI0 AKTHBHOCTb OLEHMBAIM MO THAponu3y 1%-HOro pactBopa Ka3ewHaTa
Hatpust U 1%-Horo pactBopa remorioOonHa [4]. DK30XUTHHA3HYIO aKTUBHOCTb PACCUUTHIBAIM MO
BBIXO/Ty OOpasyroIerocsi Mpu TUAPOJIM3e XUTHHA N-aleTHITITIOKO3aMUHA, COAEp)KaHUE KOTOPOTO
ONpeNeNsI MO peakuuu ¢ 4-mumeTniaMuHoOeH3apaerunoM. [maponus Oenok-copeprkaliero
coipbst poBoauu npu 50 °C, pH 7,0, pepmenT nodasmnsimu u3 pacyera 0,6 % OT Macchl ChIpbS.

Jlis MOJIEKYJSIPHO-MAcCOBOTO  pacIpezeNicHuss OeNKOBBIX COEAMHEHHWH TremnaTonaHkpeaca
Kpaba-CTpuryHa xapakTepHO npeoOiaganne HU3KOMOJEKysipHOU (pakmun (menee 4 x/a). Homn

¢bpaxuuii ¢ monekysipabiMu Mmaccamu (MM) 10-70 x/la u 6onee 100 x/la nmpumepno paBabl — 10 %
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u 11 % coorBercTBeHHO (puc. 1). MeTtonom snexTpodopesa Oonee MoAPoOHO ObLT MPOAHATUIUPO-
BaH cocrtaB (pakmuii co cpenneit MM (10-70 x/la). CoracHO AaHHBIM HAy4HOW JUTEPaTyphl
Oenky, BXOJSIIME B O3TOT JAMANa30H, OTBEYAIOT 32 MPOTEOJIUTUYECKYI0 M XUTHHOJIUTHYECKYIO
aKTUBHOCTh. benkoBeie coemmHeHus ¢ MM Oomee 50 k/la cocraBistor moutu 58 %, HaA IOIIO
6en1kxoB, MM koTtopbIxX JexuT B uHTEpBajie oT 30 1o 50 x/la, npuxoaurcs oxoino 23 %, a ¢ppakuuii ¢

MM wmenee 30 k/la coctaBinstor npuOIM3UTENHHO 6 %0.
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Puc. 1. Ilpoduiab 37101141 0€JIKOB renaronaHKkpeaca Kpada-cTpuryHa.
Kosionka Sephadex G-100 SF (1,6x70 cm), ckopocThb aouuu 12 mj/q

[Ipu n3yueHuM BIMSHUSA YCIOBMHM HMHKYOMpOBaHMS Ha aKTMBHOCTb mpotea3 Chionoecetes
opilio OblIM BBIABIECHB NHMKM akTuBHOocTH mipu pH 3,5 m 6,5 nng remornoOuHa B KavuecTBe
cyocrpara u ipu pH 7 i kazennara Harpus (puc. 2). Temneparypa HHKyOUpOBaHHUsI, IPH KOTOPOU
HaOIroamach MakCUMajbHash aKTUBHOCTH, coctaBuiia 50 °C. CpemnHee 3HaYeHHE IK30XUTHHA3ZHON
aKTUBHOCTH TremaronaHkpeaca cTpuryHa coctaBwio 1,3 mr GIcNAc/mi, a HpoTeONUTHYECKOH —
50 mxmonmbp Tyr/. Tak kak fons OenKOBBIX (Dpakiyii, KOTOpbIE OTBEYAIOT 32 XUTHUHA3HYIO W
MIPOTEOIMTUYECKYIO0 aKTUBHOCTb, HEBBICOKA, MOXKHO TOBOPUTH O JOCTATOYHO BBICOKOM HX YNENBHOM
aKTUBHOCTH.

BeisBiieHa ce30HHas M3MEHUMBOCTb aKTMBHOCTH mporeasz y Chionoecetes opilio. Tak, B
3MMHe-BECEHHUH MEepUo]] ypOBEHb X aKTUBHOCTHU B nosnydeHHoM PII mpubnusutensHO B 1Ba pasa
IIPEBOCXO/INII AKTUBHOCTD B JIETHE-OCEHHMM CE€30H. DTO YKa3bIBa€T Ha BIUSHUE CE30HHBIX PUTMOB
Ha YPOBEHb aKTUBHOCTH INPOTEA3 U MOXKET ObITh CBSI3aHO C XapaKTEpOM IMUTAHUS, C BO3ACHCTBUEM
abunotnyeckux (akropo cpenpl. CylIeCTBEHHbIE CE30HHBIE KOJIEOAHUS MPOTEOIUTHYECKON
aKTMBHOCTM B TeMaronaHKpeace Kpaba-CTpUIyHAa TOBOPAT O BBICOKMX —aJaNTallMOHHBIX

BO3MOXHOCTAX JAHHOI'O BHUAA.
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Puc. 2. 3aBucHMOCTb AKTHBHOCTH NPOTEA3 renaTonaHKpeaca Kpada-cTpurysa
ot pH MHKY0a1IHOHHOI cpeabI 110 OTHOLIEHHIO K cyOcTpaTram: 1 — 1%-Hblii pacTBOp
Ka3enHaTa HATpus; 2 — 1%-Hblii pacTBOp reMoryio0MHa

beul mpoBeaeH THUIPONIM3 OTXOAOB NEepepabOTKU TPECKH M HUCCIENOBaH Psii CBOWCTB
TOJTYUYCHHBIX Q)epMeHTaTI/IBHBIX ruapojm3aTroB, YTO IIO3BOJJIMIIO OLCHUTH Bq)(l)eKTI/IBHOCTL
HCIIOJIb30BAHUSA IIOJIYUCHHOTO dI1 AJi1 TUAPOJIN3a HATUBHBIX OenkoB. brum IMPpOaHATITM3UPOBAHLI
W3MEHEHMSI ONTHYECKOM IJIOTHOCTH PACTBOPOB THAPOSIU3ATOB 3a CUET YBEIWYECHUA coaepxkanus TXVY-
HEOCaXX/IaeMBIX OENKOBBIX BEIIECTB B MPOIIECCEe THAPOIN3A, a TakKe 3a(UKCUPOBAHO CYIIECTBEHHOE
HapacTaHue MacCcoBOH J0JIM aMUHHOI'O a30Ta. HOJIy‘IeHHBIC JAAaHHBIC TTO3BOJISIFOT TOBOPUTH O JOCTATOYHO
[TyOOKOM TUJIPOJTH3€E ChIPBSI.

Takum oOpa3oM, B XoJe MPOBEACHHBIX HCCIEAOBAHUN OBUIM ONpPENENICHbl HEKOTOphIE
xapaktepucTuku runpona3 Chionoecetes opilio, KOTOpble CBHIIETENBCTBYIOT O MEPCIEKTUBHOCTU
WCIIONB30BaHUS TeNeTonaHkpeaca Kpada-CTpUryHa Kak JOCTYIMHOTO MCTOYHHMKA THAPOIUTUICCKUX

(dhepMeHTOB 1151 3PPEKTUBHOTO THAPOIN3a OETTOK-CONEPIKAIIETO CHIPHSI.
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VJIK 639.3.043.13:597-111.11
BJIMAHUE AHTUBAKTEPUAJIBHOI'O U IPOBNOTUYECKOI'O
ITPEITAPATOB HA COCTAB JIEﬁKOI.IPITOB NMEPU®EPUYECKOHN
KPOBU N UMM YHOKOMIIETEHTHBIX OPTAHOB KAPIIA
T.A. Cysoposa, JI.B. Fanabanosa

Huemumym ouonocuu enympennux 600 um. 1.J]. Ilananuna PAH, n. Bopoxk, Poccus

E-mail: tanya@ibiw.yaroslavl.ru

Crneuunanucramu, paboTaromMu B chepe akBaKyIbTypbl, OONbIIOE BHUMAHHUE YAEISETCS
MOWCKY CPEICTB, TO3BOJSIONIMX COKPATUTh WCIOJIb30BaHHE B PHIOOBOTHBIX XO3SAHCTBAX
AQHTUOMOTHUKOB U XMMHOTEPANEBTUUECKUX TPENapaToB, MPUMEHSS UX TOJBKO B MCKIIOUUTEITBHBIX
ciydasix ansi ObICTpOro KyIUpOBaHHS BCHBIMIKK 3aboneBaHuil. B mpaktuke Bc€ Ooree MIMPOKO
MPUMEHSIIOTCSI TPOOMOTHYECKHUE U KOMOWHHUPOBAaHHBIE CPEICTBA, KOTOPBIE MPOJEMOHCTPHUPOBAIH
XOPOIIUH MOTeHIHA Ui MPOPUIAKTUKY U JIeueHUs] OaKTepuanbHbIX MHPEKIHH pbIO, KOPPEKIUN
MMMYHOIE(PUIIUTHBIX COCTOSIHUH, CMSTUEHHUS IEUCTBHS CTPECCOBBIX (hakTopoB [3].

OpnuM u3 Hambosee 4acTo 3aTparvBaeMbIX BOMPOCOB SBISETCS BIHUSHHME aHTHOAKTEpHAalb-
HBIX U MPOOMOTHYECKHMX IMpernapaToB Ha HMMYHHBIM cTaryc pbi0. [IpeBanmpyrommm sBisieTcs
MHEHUE, YTO aHTHOAKTEepPHAIbHBIE CPENICTBA, B T.4. HA OCHOBE MUMPOQIOKCAIIMHA, SBISIOTCS MOIII-
HBIMH UMMYHOCYTIPECCOPaMH B TIPOTHBOIIOJIOKHOCTh aKTUBHBIM UMMYHOCTHUMYJISITOpAM — MPOOHO-
THKaM, OCOOCHHO Ha OCHOBE CeHHOW manoukw Bacillus subtilis [1, 5]. OgHako HaMu OBLIO
MOKa3aHo, 4To Jo0aBJIeHHe B KOPM aHTHOaKTepuaabHOoro npemnapara (Antubak 100) 3HaunTenbHEE
MOBBIIIANIO YPOBEHb HAIMPSHKEHHOCTH HECTenH(PHUecKkoro MMMYHHUTETa Kapha MO CPaBHEHUIO C
npobuotukoM CYB-ITPO, 4T0 BIMSIIO Ha MHTEHCUBHOCTh WHBA3WW PBIO JKTOMapazutamMu [4].
OnHOBpEMEHHO HaMHM NPOBEACHO HCCIEIOBaHUE BIUSHUS AaHTUOAKTEpUaJbHOTO Tperapara
Antbaxk 100 pans  kapmoBelIx pbi0 M mpoOuotuka CVYB-IIPO Ha cocraB J1eWKOLMTOB
nepudepuueckoil KpoBU U TUMGOMUETOUTHON TKaHU TOYEK U cele3eHKH. [lomyueHHbIe TaHHbIC
MPEACTABICHBI B JAHHBIX MaTepualiax, a 1elb padoThl — OMpEAeTICHUE BIUSHUS aHTHOAKTepUaIIh-
HOTO ¥ MPOOHMOTUYECKOT0 MpenapaToB Ha KIETOYHOE 3BEHO MMMYHHON CUCTEMBI PhIO.

PaGote! ObUTH TIpOBEACHBI B 1a0OpATOPUHM UMMYHOJOTHH MHCTUTYTa OMOJIOTUN BHYTPEHHHUX
Bon uM. W.JI. [Tananmna PAH (SIpocmaBckast o6nacts) B 2009 -2010 rr. OO6BEKTOM HCCIETOBAHUS
CITYXXWUJIN KIWHUYECKH 370pOBBIE TOMOBUKHM Kapma cpennHei maccou 150+10 r u anmuHOM Tena
20+2 cMm, gocraBnerasie u3 OO0 «Pw16x03 Hapckue octpoBa» (MockoBckas obmacts). s aman-

TallUh K HOBBIM YCJIOBUSIM pLI6 B TeueHue 21 CYTOK COACpIKaJin B 6aCCGﬁHe, a4 B Ha4YaJIC CCPUHN IKC-
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MEPUMEHTOB PAaCcCaXUBAIM B akBapuyMbl 00bEMoM 200 1. B eMkocTsx Oblia obecrieueHa aspanus u
MexaHHueckast GuiIbTpaiys Boasl. Temmneparypa B TedeHue onbITOoB cocTasisia 18+1,5° C.

B kauecTBe aHTHOAKTEPHAIBHOTO TIpenapara ucnoiab3oBaiu ATnOak 100 ays KapmoBEIX PHIO
cepust 020809 (OOO «HBI] Arposer3zammura», . MockBa), a B kadectBe nmpoouotuka - CYB-ITPO
cepuss 00409 (OOO «Bektop-EBpo», . Mocksa). U3 kapnoB cdopmupoBain 2 paBHOLIEHHBIE
rpynmsl mo 15 ocobeit u momecTwin B OTAEIbHbIE akBapuyMbl (rpynmsl 1 u 2). IlapannensHo
oroOpanu emie 5 3K3. 17 UCCeI0BaHUS IEPBOHAYAIBHOIO COCTOSIHUS UCCIIETyeMbIX MOKa3aTesen
KJICTOUHOTO UMMYHHUTETA Y KOHTPOJBHBIX phIO (Tpynma K).

JleyeOHBII KOPM OIBITHBIE PHIOBI | M 2 TPy MOJMyYaad B TEYEHHE 5 CYT, YTO COOTBETCTBYET
yKazaHusM MHCTpykuuid. KomOukopMa ¢ mpemaparaMu M3rOTaBIMBajIM B JaOOPAaTOPHBIX YCIOBHUSIX
Ha OCHOBE TIOJIHOIIEHHOTO TPaHyJIMPOBAHHOTO KOpMa JIJIs IEKOPaTUBHBIX MPyHoBBIX peid TetraPond.
Ha rpaHynbl HaHOCHIIM KEJIaTMHOBYIO CYCIIEH3MIO Ipernapara ¢ MOCIeAYIOIUM IMOJCYIIHBAHUEM.
Takoii MeTOJ] MPUTOTOBJIEHUSI KOPMOB M UX OBICTpasi MOEJAaeMOCTh (B TE€UEHUE HECKOIbKMX MHUHYT)
MIPaKTUYECKH UCKIII0YaJId IOTEPIO EUCTBYIOIIETO BEIECTBA 3a CUET BHIMBIBAHUS B BOJLY.

Co6op marepuana npousBoawiu Ha 7, 10 u 14 cyTt mocne Hauvana ombita (T.. uepe3 1, 3 u
6 CYTOK ITOCJI€ OKOHYaHHUs Kypca KOPMJIEHUS HCCIEeyeMbIMU MpenapaTaMu).

CocTtaB JEeMKOIMTOB ONpEeAEsUId B Ma3KaX KpOBM M MasKax-OTIedyaTKaX OpraHoB,
OKpallleHHbIX 110 PoMaHoBckoMy-IMm3a. B mMa3zkax ¥ mMa3kax-OTIEYaTKaxX CUUTAIA OTHOCUTEIBHOE
KOJTUYECTBO JTUMQOIMTOB, TMAlIOYKO- W CETMEHTOSICPHBIX HEUTPOPUIOB, HO3MHODUIOB,
06a30()MII0B, MOHOLIUTOB M OJACTHBIX (POPM KIIETOK IMOJ TPUHOKYJISIPHBIM MHUKPOCKOIIOM "bromesn-
6I1P1-®K", mpocuutsiBas o 200 ki1eTok 0e10if KPOBH.

Pesynbrarsl HccnenoBaHui MoJBepraay cTaTUCTUUYECKO 00padoTKe.

[lonmyuyeHHble pe3yabTaThl IMOKa3anu, 4To BBeAeHHe B kopM AnTHOak 100 u CYB-TIIPO
BBI3bIBAET U3MEHEHHE BCEX UCCIIETyEMbIX [TOKa3aTeNIeH.

[Tocne xopmienust Antubak 100 B nelikorpaMMax OMBITHBIX KaproB Ha 7 CyT 3a)UKCUPOBAHO
CHIPKEHHE MPOLIEHTHOIO COAEp KaHUs JTUM(POLUTOB U YBEIMUEHHE BCEX OCTAIbHBIX THUIIOB KIETOK,
a Ha 10 cyT — IOCTOBEpHOE YBEIMYECHHE KOJIMYECTBA TOJBKO MAJOUYKOSIEPHBIX HEHTpoduiaoB u
OmactHeIx KieTok (tabm. 1). Ha 14 cyTr ombita nelikonuTapHbie (OPMYIBI OIBITHBIX PBIO
MIPAKTUYECKH HE OTIIMYAIOTCS OT TAKOBBIX KOHTPOJIBHBIX 0COOEH.

ITocne xopmiuenus mnpemnapatom CYB-IIPO pocroBepHble M3MEHEHUS B JIEHMKOLIMTAPHOU
(dopMyIie ONBITHBIX KapIoB IO CPaBHEHHIO C MHTAKTHBIMU OCOOSMH OOHAapy>KeHbI B YBEIMUYCHUU
COZIEp)KaHUsI CerMEHTOsIIEPHBIX HEUTPOMIOB U 6a30(puiIoB Ha 7 CyT MOCje Havyaja HKCIEPUMEHTa

(tabmn. 1). Hons copeprkaHus Ipyrux TUIOB KJIETOK U3MEHEHUS HE IpeTepIieBaa.
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JAnHamuka u3MeHeHus JieHKorpaMMbl epudepuyeckoil KpoBHM Kapmna

nocje kopmienust Aurudaxk 100 u CYB-IIPO, %

Tabmuna 1

Bpewms, cyt| Jlumdorutel | MoOHOIHTEI Hefitpodmsr Bbazoduner | DosuHodunsl |  BractHbIE
s cA opmbt
Konrpone | 92,70+0,60 0,60+0.18 0,80+0.25 0,10+0,10 0,10+0.10 1,00+0,27 4.70+£0,37
nepen 92,90+0,48 0,40+0,10 0.90+0.43 0,60+0,29 0,10£0,10 0,60+0,10 4,60+0,92
KOpMJICHHEM

7 (1) cyr | 73,70£2,78* | 1,70+£0.20* | 5,70+£0,71* | 1,30+0,33* | 1,80+0.25* | 5,10£1.41 10.70+£2.83
89,90+1,70 0,50+0,15 1.20+0.64 1,50+0,22* | 2,50+0,59* | 1,80+0,51 2,60+0,18

10 3) cyr | 93.70+0.98 0.70+0.12 1,40+0,18* | 0,40+0,18 0.20+0.12 1,30+0.60 2.30+0.40*
93,40+0,57 0,40+0,10 1.40+0.33 0,90+0,29 0,40+0,18 0,60+0,18 2,90+0,10

14 (6) cyr | 92.50+0.40 0.75+0.14 1,62+0.51 0,5040.,20 0.25+0.14 0.37£0.12 4.00£0.70
89,30+1,84 0,60+0,18 1.40+0.33 0,90+0,18 1,60+0,55 1,10+0,40 2,10+£0,48

[Ipumeuanue. 3nech U ganee B TaOI.: * - JOCTOBEPHO OTIIMYAETCS OT KOHTPOI IpH ypoBHE 3HaumMocTH p<0,05. Han
yeptoit — ArTubak 100, mox geptoit — CYB-ITPO.

AHanu3 jelkorpaMMm ToKaszal, YTO TOJ JEWCTBHUEM HCCIEAYEeMbIX MpernaparoB U3MEHSETCs
MPOLIEHTHOE CO/EpKaHHE JIEHKOLUTOB B MepUPEepUYecKoil KPOBU OMBITHBIX pbIO, OJHAKO
JIOCTOBEPHBIE OTAUYMS OT KOHTPOJBHBIX 0coOei mpu ypoBHe 3HauuMocTH p<0,05 oTMedeHHI B
OCHOBHOM Ha 7 CyT IMOCle Hayala Kypca KopmieHus. B 3Tor cpokx HabmiomeHus Oornee
CYIIIECTBEHHOE U3MEHEHHE I0JIA COMIeP KaHUs JIEHKOLIUTOB MIPOUCXOIUT Y KapIroB, KOTOPHIM JaBaliv
aHTHOaKTepHalbHbI MpemnapaT. OQHAKO STUX JaHHBIX HE JIOCTAaTOYHO, YTOOBI NeNaTh KaKue-TO
BBIBOJIBI, KPOME TOTO, YTO YXKe Mmociie 3-X cyT mociie okoHdaHusi kopmieHus:t Aatuoax 100 u CYb-
[TPO He OKa3pIBAIOT BIMSHUS Ha KJIETKH OCJIOH KPOBHM M MPOMCXOJUT CTAOMIHM3AIldS COCTaBa
JIEUKOLIUTOB.

Ha xopmnenne Antubak 100 kapmbl pearnpoBaii U3MEHEHHUEM COCTaBa JICHKOIIMTOB U B
HCCIIeyeMbIX HMMYHHOKOMIIETEHTHBIX OpraHax. B TOJOBHON TMOYKe 3Ha4UMble W3MEHEHUS
MPOUCXOJAT B MPOLIEHTHOM COJEp’KaHWU JTUMQOLUTOB: 4epe3 7 CyT IOCJIEe Hayaja OIMbITa UX
KOJIMYECTBO JJOCTOBEPHO CHMKAETCSA, K 10 CyT mpeBbIIIaeT KOHTPOJIbHBIE, a Ha 14 CyT CHUXKAeTcs 10
3HAUYEHUH, TIOJIYYEHHBIX MOCJEe NMEePBON HeAenu onbiTa. K 7 cyT yBeIMUMBaeTCs TaKKe KOJIUYECTBO
MaJIOYKOSIIEpHBIX HeHTpodmiios, a Ha 10 cyT u 6a3o¢uinos. Ko BpemeHu 3aBeplIeHus] CEpUU OIbITa
(14 cyTt) nocToBepHOI OCTAETCs TOIBKO JTUMQOTICHHS.

[Tocne xopmiuenuss CYB-IIPO B romoBHOH MOYKe CHMKAETCS KOJIMYECTBO JTUM(OIUTOB U
CEerMEHTOAJIEPHBIX HEUTPO(UIOB, ONHOBPEMEHHO pPE3KO W 3HAYUTEIBHO BO3pAcTaeT o
conepkanus 6a30- 1 203uHOGUIOB (Tabm. 2).

[Ipu wuccrenoBaHUM Ma3KOB-OTIIEYATKOB CEJIE3€HKU KapmoB OOEHX OMBITHBIX TPYMI U3

AOCTOBCPHBIX H3MEHEHUI OTMEUEHO PE3KOC YBCIIMYCHUC B TCYUCHUC IICPBBIX 10 CYTOK OIIbITa
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copepkaHusi 6asoduinoB u 303uHOGMIOB. M3 cTaTUCTHYECKM HEJOCTOBEPHBIX IPH YPOBHE
3Haunmoctu p<0,05, omHako oOpam@aromux Ha cedsd BHUMAaHUE JaHHBIX, CTOUT OTMETHTH
MOBBILIEHUE MPOLIEHTHOIO COAEPKaHUsI JINM(OIUTOB U OJIACTHBIX KIIETOK, KOTOPOE COXPAHSAETCs Ha

MPOTSHKEHUHU BCETO OMBITA, M KOJICOAHUS B UUCIEHHOCTH TAJIOYKOSAIEPHBIX HEUTpomiIoB (Tad. 3).

Tabnuua 2
JAuHaMHKa U3MEHEeHN JIeHKOrpaMMBbI I'OJI0BHOM MOYKH
nocJie kopmiieHuss Aurudak 100 u CYB-ITPO, %
Bpewms, Jlumdorurer | MoHouT Heiirpoduis bazodunbr | DosuHOHIBI bnactHele
CyT BbI IS Csl (opMBI
KonTtpons 51,30+0.88 | 1,70+0,25 | 16,10+0.48 | 2,30+0,56 | 3.,00+0.31 5,50+0,38 20,10+1.14
50,90+1,23 | 1,20+0,20 | 17,80+0,86 | 3,00+0,63 1,80+0,20 3,80+0,51 21,50+2,33
7(1)cyr |46,50+1,03* 1,10+0,18 | 20,60+1,04* | 1,90+0,29 | 3.00+0,22 6.20+0.25 20,70+0,88
45,20+£0,86* | 0,80+0,20 | 19,40+3,14 | 2,20+0,48 | 7,70+1,88* | 6,70+0,96* 18,00+1,19
10 3) cyr | 54.20+1.01 1,40+0,29 | 14.40+0,76 | 1,70+0,33 | 4.00£0,15* 6.30+0.64 18.,00-+0,47
40,80+£2,69* | 1,10+0,10 | 22,10+£2,40 | 2,30+0,25 | 6,30+1,09* 6,40+1,23 21,00+3,29
14 (6) cyr | 45.75+£1.45* | 1,1240,12 | 18.37+1.24 | 1,62+0.23 | 3.62+0,37 5,50+1.54 24,00+2.40
48,20+1,36 | 1,20+£0,25 | 14,40+0,79* | 1,50+0,31 | 5,30+1,25* | 7,10+0,78* 22,30+1,04
Tabnuua 3
JAMHaMHKa U3MEHEHN JIEHKOrpaMMBbI CeJIe3eHKH
nocJie kopmiieHuss Aurudak 100 u CYB-ITPO, %
Bpewms, cyt | JIumdonursl | MOHOLIUTEI Heiitpoduibt bazoduibl | DozuHOPUIBI bnactHele
Ll Csl (bopet
Konrpons | 46,20£11,58 | 1.20+0.37 | 1.80+0.48 1,00+0.54 1,40+0,50 1,60+0.40 25,60+6,42
nepen 56,40+1,96 | 1,20+0,37 | 2,20+0,48 0,60+0,24 0,60+0,24 1,60+0,24 37,40+1,66
KOpMJIEHHUEM
7(1)cyr 48.20+1,65 | 1,30+0,37 | 3,20+0,37 0,80+0.,33 4,60+0.76* | 3,10+0,33* 38.80£1,59
51,00+1,14* | 1,00+0,31 | 2,00+0,31 0,80+0,20 6,00£0,31* | 5,80+0,58* 33,40+1,12
10 3) cyr | 60.40+1.07 | 1.60+0.24 | 1,60+0.24 1,0040,31 4.40+0.74* | 3.60+0,67* 27.40+1,50
58,00+£2,28 | 1,40+0,24 | 1,80+0,37 1,20+0,37 6,00+0,63* | 5,60+0,40* | 26,00+2,21*
14 (6) cyr | 53.25+0.47 | 1.25+0.47 | 2.00£0.40 1,00+0.40 1,0040.40 1,25+0,25 40,25+0.85
48,40+1,80* | 1,80+0,37 | 2,80+0,37 0,80+0,20 2,20+£0,20* | 3,00+0,44* 41,00+2,09

CpaBHUTEIIBHBIN aHAIN3 YPOBHS COACPKaHUS OTACIBHBIX TUIIOB JCHKOLUTOB MOKAa3all, 4TO
nocie Kypca KopmieHus mnpobuornyeckuMm mnpenaparoM CYB-IIPO wu3MeHeHus mekorpamMm
HCCIIeyeMbIX UMMYHOKOMIIETEHTHBIX OpPraHOB OoJiee OOLIMPHBI, 3HAYUTEIbHBI U CTOWKU. B oTim-
9Hpe OT JICHKOrpaMM pbIO, MOMy4yaBIIMX AHTHOAK, ¥ B TOJIOBHOH TMOYKE M B CEJIE3CHKE KapIoB
KOJIMYECTBO JIMM(OLIUTOB CHIKAETCS, HO PE3KO M 3HAUUTEIBHO BO3pAcTaeT 4ucio 0a3o(puioB u
503uHOGMIOB. [IpueM 3TH M3MEHEHHs COXpaHSIOTCA N0 KOHIA onblTa. KommuyecTBo cermMeHTro-

SIIEPHBIX HEUTPO(UIOB B TOJOBHOM TMOYKE CHIIKACTCS, a B CEJIE3CHKE HE3HAYUTEIIHLHO YBEIH-
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yuBaeTcs. biactHble (opmbl B 3TO cepun ombiTa K 10 CyT MOCTENEHHO CHMXKalOTCs, a K 14 ¢yt
MIPEBBILIAIOT KOHTPOJIBHBIE.

[Ipu cpaBHeHMM C JaHHBIMU JIEHKOTpaMM MepUPEepUYecKod KpOBHU, H3MEHEHHE MA0NH
COZIEpP)KAaHUSl PA3JIMYHBIX THUIIOB JIEHKOIMTOB B HMMYHOKOMIIETEHTHBIX OpraHax HOCHUT Oosee
BBIPAXCHHBIN U CTOMKUU Xapakrep.

BeiBoab!

1. Aarubak 100 u CYB-ITPO oka3bIBatOT BIUSHUE HA COCTAB JICHKOIIUTOB MEepUPEpPHUIECKOM
KPOBH TOJIBKO B IIEPBBIE CyTKH IOCIIE OKOHYAHUS Kypca KOPMIICHUS.

2. B IMMYHOKOMIIETEHTHBIX OpraHax MPOUCXOAAT Oojee 3aMETHble U3MEHEHUS B COCTaBe
JIEUKOLIUTOB, YEM B KPOBH.

3. B mnepudepuueckoil KpoBH MOCIE KOPMJIEHUS AaHTHOAKTEpUaJbHBIM IIpErnaparoM B
CTPYKType JIEMKOLIUTOB HPOMCXOIAT Oojiee 3HAYUTENbHbIE W3MEHEHUs, 4eM I0CJIe KOPMIJIEHHUs
MPOOMOTHKOM, a B IOUKE U CEJIE3EHKE - HA000POT.

4. OKOHYATEeNpbHO CYIUTh MO 3TUM AaHHBIM O BiausgHUM AHTHOak 100 u CYB-IIPO Ha
JAeKOIUTHI eprudepruuecKoil KpOBU U UMMYHOKOMIIETEHTHBIX OPTraHOB PbIO, KPOME TOTO, YTO YXKE
nocie 3-x cyT nocie okondaHust kopmiienus Aatuoak 100 u CYB-ITPO He oka3bIBatOT BIUSHUS Ha
KJIETKH Oesoil KpOBM M MNPOMCXOJUT CTAOMIM3AIMsl COCTaBa JIEHKOIMTOB, HEBO3MOXHO W IJIs

noJy4yeHus Oosiee MoNHOM nHpOopMaLUU TPeOYyIOTCS JONOIHUTEIBHBIE UCCIEIOBAHNS.
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C. 235-239.
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Oxumenko JI.H., boiukoBa JI.U., IlumenoB A.B., JlutoB A.B., JlykpsinoBa H.A.,
KaumoB A.B., benodopogoBa M.H. AnsrepHarvBa aHTHOAKTEpHAIbHBIM NpenaparaMm B

akBakyneType // PeiooBoncTBo. 2008. N3-4. C. 38-39.

I'MAPOBHUOJIOI'USA

VJIK 639.2(262.81)
O BO3MO’KHBIX PE3EPBAX ITPOMBICJIA MOPCKUX PbIb B

KACIIUNCKOM MOPE

/.P. Aooynaesa, T.B. Ilomozaesa, /I.A. I'aspunosa
@I'VII «KacnHUPX», Acmpaxanv, Poccus

UccnenoBanusi 1o OIEHKE MPOMBICIOBBIX 3allacOB M BO3MOXKHOTO BBUIOBA MOPCKHUX PBIO
OCYIIECTBIIAIOTCS COTpyaHUKaMu Jadopatopuu Mopckux peid OI'VIT «KacntHUPX».

B nHacrosimmee BpeMs K pe3epBHBIM OObEKTaM MOPCKOTO mpombiciia B Kacmuiickom mope
MO>KHO OTHECTH: OOBIKHOBEHHYIO KHIIbKY, MOPCKHUX CEJIbJIeH (IIOJTHHCKYIO CEIbAb, KACIUKUCKOTO
Mmy3aHKa, OOJBINEITIa30ro Mmy3aHka), kedanei, arepuny. [IpoMbiciioBslii 3anmac Poccun 3TuX BUIOB
pbi6 onpenenen B oobeme 342 toic. T, O[1Y Poccun onennBaeTcst B 00beMe 68 THIC. T, B TOM YHCIIS
OOBIKHOBEHHON Kuibku — 47,0 ThIC. T, MOpcKkuX cenbaeir — 11,9 teic. T, atepunsl — 7,0 ThHIC. T,
keganeii — 2,1 ThIC. T.

Ilpomvicen obvikHOBeHHoOU  Kunvku. Hambonee panuoHaNeH TPOMBIIUICHHBIH JIOB
O0OBIKHOBEHHOMW KWJIBKHU Ha mIenbde Jlarectana kak mpruOpPEKHBIM U SKCIICTUIIMOHHBIH JIOB.

[TpuOpexxHbIil TpOMBICET MOXET MPOBOAUTHCA B TedueHHue 50 CyTOK CTaBHBIMH HEBOAAMH
BAOJIb MoOepexbsi Jlarectana ot . Maxaukana 1o Kuzmnspckoro 3anusa ¢ 10.03 mo 20.05. Penbed
JHA TI0OEpeXbsi TIO3BOJIIET BBHICTABIATH M0 10 craBHBIX HeBOMOB. [Ipu cpemHelt MpPOU3BOIUTEIH-
HOCTH OJIHOTO HEBOJIa OKOJIO 6 T/CYTKH, 00BEM BbIJIOBAa KMIIBKH 3a ce€30H omnpeaensercs B 3,0 ThIC. T.

OcHOBHOM BUJ MPOMBICTIA KWJIBKU OSKCIEAUIIMOHHBIA, KOTOPBIA MOXET MPOBOAUTHCS B
TEUYEeHHE § MECSIEB C WCIOJIb30BAaHUEM PA3HOIITYOMHHBIX TpajoB W OOPTOBBIX MOAXBAaTOB (B
STHBape-MapTe U HIoJie-HOsI0pe).

[TpoMbICTIOBBIN paiioH MPOCTUpAETCS OT TpaBep3a 0. YeueHs 10 T. JlepOeHT Haa TryOMHAMU

or 20 go 80 M. Paiion nocrarouHo oOumMpeH, miomaab GOPMUPOBAHUS TPOMBICIOBBIX CKOIIJICHUN
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BapsupyeT ot 320 mo 640 MHIIB’, 9TO BIIOJHE JOCTATOYHO IS PacCTaHOBKH BCETr0 POCCUICKOTO
¢uora.

C or1oil nenbio HEOOXOOUMO BBIMOJIHUTH CE30HHBIE KHJIEUHbIE CBEMKHM Ha Cylax,
BOOPY’KEHHBIX ~ pa3HOIIyOMHHBIMH  TpajaMM M  OOpPTOBBIMM  IIOAXBaTaMu, IPOBECTU
MIPOU3BOJICTBEHHYIO NMPOBEPKY B BHJIE HAy4YHO-IIPOMBICIIOBOM SKCHEIUIMH B cOCTaBe 2-3 CyIOB

tuna PC-300 u ognoro PIOC «Mopsina» [Aceitnosa, 2011; Kanarses, 2011].

Ilpomvicen mopckux cenvoeti. Cpei MOPCKHUX CEIBICH Pe3epPBHBIMH OOBEKTAMH MTPOMBICIIA
SIBIISTFOTCS: JIOJITHHCKAS CeJIbJb, KACMUHUCKUI MTy3aHOK, OOJBIIETIIa3bId IMy3aHOK.

CKoIuIeHUs MOPCKHMX CeNbJEH, JOCTaTOYHBIX IO IJIOTHOCTHU JUIsl MPOMBIIUIEHHOTO JIOBA,
oTMeYarTcs Kak Ha menbge [Jarecrana, tak u B CeBepHom Kacnuu ¢ mepBoil mMoJoBHUHBI MapTa A0
3-it nexaawl masi. Kocsiku cenbau, Bxoasiue B CeBepHblii Kacuii KOHIIEHTPUPYIOTCS B pallOHAX O.
Yeuens, o. Tronenuii, 0. Manoi Xemuy:xHoil banku.

B Hacrosiee Bpemsi CylIeCTBYIOT JBa BHJA IMPOMBICIIA CENbACH: JOB MOPCKUM 3aKHIHBIM
HEBOJIOM B IOXKHOM 4YacTu JarectaHckoro nmooepexns: Cpennero Kacnus u 10B CTaBHBIMHU CETSIMH Y
KpaitnoBckoro mobdepexnst CeepHoro Kacrmusi.

[TpoMBITIUTIEHHBIN JIOB MOPCKHX CEJIbJCH Ha JareCTaHCKOM Ieiib(he BO3MOXKEH B paiioHe
Arpaxanckoro 3amuBa, yctba p. Cymak, m. Typamu, m. Kaskent, r. [lepbenta. Ilpombicen B
Cesepaom Kacrinu nenecooOpasHo BecTu B paiioHax 0-oB Yeuens, Tronenuit, Manoii XKemuysxHoi
0aHKH, YKaTHBIN.

HeoOxonqumo mnpUMEHEHHE HOBBIX TEXHOJIOTWH: IPUMEHEHHE IIy3bIPbKOBOM 3aBECHI,

MOBBIIIAIOIIUX YIOBUCTOCTh Opyaul joBa [Auapuanosa, 2008; Cenos, [lapunkuii,2007].

Ilpomvicen xeghanu. ITIpoMbICIOBBIE CKOMIEHHS Kedaiu oO0pa3yloTcs B MPUOPEKHBIX
paifonax ot Maxaukansl 10 KpaiiHoBkH 1 B 30He Kuznsapckoro 3anuBa. [IpenMyIiecTBeHHO phIObI
KOHILIEHTPUPYIOTCS B 3apPOCIIEBBIX YYacTKaxX M 30HaX C WIMCTBIMU I'pyHTaMHu. IIpu 10ro-BoCTOUHBIX
BETpax pbl0a 3aMETHO OTXOAUT OT OeperoBoil MOJOCHI, M KOHLEHTpPALUs €€ CTaHOBMUTCS
pa3pexeHHoi. Ilpu ceBepo-BOCTOUHOM BeTpe M LITUJIEBOM MOroje MIOTHOCTh phIO y OeperoBoii
30HBl 3HAYUTEIBHO Bo3pacTeT. Haubornee mNEpCHEKTHBHBIMM yYacTKaMH MpOMBICIA Kedanu
sBisitores: oT Cynnakckoil OyXThl 10 KOHIIAa NOOEpekbsi ArpaxaHCKOro MoJiyocTpoBa; 0. UeueHb U
npusieraroiee mooepexse 10 KpaitHoBku; akBaTtopust Kuzaspckoro 3aimBa ¢ 3apociieBON 30HOM.

ITpombicen nomkeH 6a3upoBaTbcs Ha Cylax, OCHAIIEHHBIX MOPO3WJIBHBIMH YCTaHOBKAaMHU.
HenocpencTBeHHslii 10B Kedaiieit (MocTaHOBKA U MPOBEPKa CeTell) MPOBOAUTCS ¢ Oai WM JIOJOK.
VioB cobupaetcs Ha cynax ¢ xojnoqwibHUKaMu. Ha onHo cynHo ynoB MoryT caasatk 10-20 Gaiin
unu Jonok. B Oaiine — noake HaxomsaTcs 2-3 pwibaka, 30-40 cereit sueeit 40-45 wmwm.

HpOI[OJ'DKI/ITeJ'IbHOCTB IMPOMBEICIIa I/II-OHB—OKTH6pL. Bo3moxken 10oB CUHTHUIIS B OCTPOBHBIX 34aJIMBAX,
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JaryHax crnoco06oM roHa. [Iyis 3TUX 1eneil BBICTaBISIETCS MOPSJIOK CETeH, a KOCSK CHUHTUJIS TOJ
BO3/ICHCTBHEM IllyMa MOTOpa JIOAKH HAaIlpaBiseTcss Ha BBICTaBIEHHBIH mnopsnaok [Koctiopuw,
Abnynaesa, bapa6anos, 2011].

Cnucok Jureparypsl
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YIK 597-153:597.587.9(268.45)
O EHKA PAIIMOHOB IITUTAHUA U ITIOTPEBJIEHUSA ITUIIIA
YEPHBIM HAJITYCOM BAPEHIIEBA MOPA
bensux A.H.
Tonapuwuii nayuno-uccie008amenbCKuti UHCIMUMYm MOpCKO20 pblOHO20 X03AUCmea

u oxeanoepaguu um. HM. Knunosuua (IIMHPO) Mypmanck

e-mail: alex b@pinro.ru

Jlist mpaBUIIBHOM W pallMOHANIBHOM HSKCIUTyaTalluu pPBIOHBIX 3amacoB bapeHieBa mops
HEOoOXOUMBl 3HAHHSI O OMOJIOTUU SKCIUTyaTHPYEMbIX BHUJOB, B TOM YHCJIE MO UX MUTAHUIO U
MUIIEBBIM B3aUMOOTHOLICHUSAM. B Hacrosiiee Bpems A1l OLEHKH BIMSHUS XUIIHUYECTBA MPOBO-
JISITCSL pacdeThl KOJIMYECTBA MOTPEOISIEMON THUINK PSIIOM TPOMBICIIOBBIX BUAOB (TpecKa, MUKIIA |
HEKOTOpBIE JIpyrue). B To ke BpeMst IJisi TaKOTO Ba)KHOTO M IIEHHOTO MPOMBICIIOBOTO OOBEKTA KaK

yepHbIil nmantyc bapeHueBa mMopsi pacueTsl MOTpeOIeHUs MUIIM HE BBINOJHAIUCH. B mocnennue
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TOMIbI TOJIYYEHbI HOBBIE KOJNMYECTBEHHBIC JAaHHBIE MO COCTaBY MUIIM U MHTEHCUBHOCTU MHUTAHUS
YepHOro MayTyca, B CBA3M C 4YeM, Ha ()OHEe pocTa ero 3amacoB, ObUIa IMOCTaBJCHA 3ajada —
paccunTaTh CyTOYHBIC PAIlOHBI U OTMPEACIUTH KOJUYECTBO €KETOAHO MOTPEOIIeMON MHIH BCEH
MOMYJIALKEN YepHOTO MaiTyca.
Marepuajabl 4 MeTObI

B pabote ucnonb3oBaHbl JaHHBIE 1O MUTAaHUIO YEPHOTO MalTyca, COOpaHHBIE B HAYYHO-
HCCIIEI0BATENbCKUX M HAyYHO-TIPOMBICIOBBIX peiicax BbimoiaHeHHbix [IMHPO B 2001-2010 rr
Bcero npoananuzupoBano 6omee 30 ThIC. kemyaKkoB pbiO B Bo3pacte oT 0 10 25 neT JIMHON OT 6 110
123 cM. OOpabOTKy CONEPKUMOTO >KEIYJKOB MPOU3BOAMIN IO CTAaHIAPTHBIM METOIUKaM,
npusaTeiM B I[IMHPO [Muctpykium ..., 2001].

[Ipu pacderax CyTOYHBIX PAIMOHOB PHIO MCIIONB3YIOTCS PAa3IUYHBIE METOIBI (KOCBEHHBIC
u npsimbie). KocBeHHbIE METO/IbI OCHOBAHBI Ha ONPEEICHUN OMOJIOTHYECKUX XapaKTEPUCTHK (TeMIT
pocTa, OajaHC SPHEPTMHM WU BEIIECTBA), CBA3AHHBIX C HHTEHCHUBHOCTBHIO MUTAHUS YKUBOTHOTO.
[IpsiMble MeTOABI TMO3BOJSIOT HEMOCPEACTBEHHO OLEHHTh BEIMYMHY pallioHa Ha OCHOBaHHUU
WH/ICKCOB HAIIOJTHEHUS JKEIYJIKOB B €CTECTBEHHBIX yCIIOBHSIX.

BonbIIMHCTBO METOZ0B MPSMOro y4eTa OCHOBAHO HAa YpaBHEHUH,  MPEIJIOKEHHOM
batikoBeim 1. 1. [1935]:

ds/dt=-RS" , (1)

rme S — comepKuMoe JKelmyaka, R — ckopocTh mnepeBapuBaHUsi (MIHOBEHHas CKOPOCTh Ha
npoMexyTke So-St), b —koHcTanTa. Haxoxxaenue b onpenensercs: BBIOOPOM MOAETH OMUCHIBAIOIICH
MPOIIECC yMEHBIICHUS Beca coiepkumoro xkemynka: jmHerHas [Olson and Mullen, 1986],
kyOuueckas [Hopkins, 1966], mnomannoro pacmmpenus [Fange and Grove, 1979], mpocras
skcnioneHnuanbHas [Eggers, 1977; Elliott and Persson, 1978]. OO6cyxaeHue TOCTOMHCTB H
HEIOCTATKOB ITHX METOIWK BBIXOIUT 32 paMKH HACTOAIIeH paboThl, TeM Oojiee 3TOMY BOIPOCY
MOCBSIICHO OOJBIIIOE KOJIUYECTBO CIIEUATbHON JIUTEPATyPHI.

Hamu B pabote Oblna ucmonb3oBaHa MpocTas SKCoHeHnuansHas mojaenb [Elliot and
Persson, 1978], koTtopas mnpeanosaraer, 4To CKOPOCTb YMEHBIIEHHS COAEPKUMOIO JKEIy[Ka
HAXOAWTCS B 3aBUCHMOCTH OT KOJIMYECTBA MUIIU B JKEIyAKe. MOAENb MOIXOIUT Il PBIO C YETKO
BBIPKEHHOW PUTMHKOMN MUTAHUS U JOIYCKAET UCIOIb30BAHUE JAHHBIX O CKOPOCTH IepeBapUBaHUS
ONMU3KHX 0 SKOJIOTUH BUJIOB.

Mogens [Elliot and Persson, 1978]:
Wit= Wee™ | )
rme Wo u W - Bec COIepKMMOTO JKely/lka B Hadaje M B KOHIIE MPOMEXyTka BpeMmenu dt, R —

MTI'HOBCHHAsI CKOPOCTb IICPCBAPHUBAHU. OcHoBHas uaes TOM MOAeIu — CKOPOCTH 3BaKyalliuu MUIIN
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9TO MOKa3aTelbHas (yHKIUs TeMIepaTypbl, U MTHOBEHHas CKOpocTh R MokeT ObITh HaiijeHa,
UCIIOJIb3Ysl YPABHEHHE:

R =ae’, (3)
rne R — ckopocth nepeBapuBanus, T — Temneparypa.

OKCHEPUMEHTAJIBHBIX JAAHHBIX [0 CKOPOCTH IEpeBapUBaHUS IMUIIM MaJITYyCOM OTCYTCTBYIOT,
MO3TOMY JUISL pacueTa HCIOIb30BATUCH KOA(PQPHUIMEHTHI, MOJyYeHHBIE B XOJ€ JIaOOPaTOPHBIX
HaOTIOZICHNH 3a CKOPOCTHIO TiepeBapuBaHus caiasl [Dwyer et al., 1987]. Koaddumument «a» Ot
OTIpeNielieH JKCIEPUMEHTANbHO Il  Mojomu cavael u  9Bdaysuun  (0.0143 u  0.0079
co0TBeTCTBEHHO). KoadduuueHT «b» sBIsETCS KOHCTAHTOM A pa3lUYHBIX BUJIOB PbIO M PaBEeH
0.115 [Dwyer et al., 1987]. lns ynpoiieHus pacueToB MPHHATO JOMYIICHHE, YTO MHUIIA MauTyca
COCTOWUT TONBKO W3 JBYX THIIOB NHUNIA (PBIOBI M TpPOYHE OOBEKTHI), IMOATOMY IOCIEAYIOIIHE
BBIUMCJICHUS IPOBOJIMIIN TIO JAByXKOMIOHEHTHOIN MOJIEIH.

KonnuecTBo notpedisieMoit MUIM onpeaessioch 1o Gpopmyse:

CP= 24 *S*R, (4)
rae CP — cyTounslii paririon B % Macchl pbIObl, S — Macca nuiieBoro koMka (% ot Macchl pblObI C
Y4E€TOM PBIO C MYCTHIMU KEITYIKAMH ).

OneHka noTpeOieHUs MUINM BBIIONHAJACH OTIEJNBHO S ISATH Pa3iIM4YHBIX pPa3MEpHO-
BO3PACTHBIX PYIII YEPHOIO MMAJITyCa A KaXKI0ro Mecsia. buomacca kaxaou BO3PACTHOU I'PYIIIbI
B3sTa U3 MarepuanoB Paboueit rpynnel UKEC mo apkrudeckomy pbeibonoBctBy [Anon, 2011].
KonuuecTBeHHbIE OIIEHKM MOTPEOIEHUS Pa3IMUYHBIX MUIIEBBIX OOBEKTOB PpACCUMUTHIBAJIUCH Ha
OCHOBE UX (PAKTMYECKOTO COOTHOWIEHHs (% OT Macchl IHUINEBOTO KOMKA) B JKEIyJIKax MajaTyca
Ka)XJ10U pa3sMEpHOM I'PYIIIIbIL.

[Ipu pacuerax morpeOIeHNs MUY UCTIOIB30BaHbl CPEAHNUE MIPHUIOHHBIE TEMIIEPATyphl Ha TEX
K€ TPAJIOBBIX CTAHIIHSIX.

Pe3ynbTarhl pac4eToB CyTOYHBIX PALIMOHOB YEPHOTO MAITyca MPEACTaBICHbI B Ta0M. 1.

BenuuuHbl CyTOYHBIX palMOHOB 4YepHOro nanryca usmensumck ot 0,15 % no 1,11 % maccsr
tena pei0. CaMble BBICOKME paIlMOHBl HAOMIONATUCH Y MOJIOAU JIMHOM 710 35 ¢M M KpYITHOTO Maj-
Tyca AmuHOoN >50 cM. MUHUMAaIIbHBIE PALIMOHBI OBLTH Y 0CO0EH CPeTHUX pa3sMEepHBIX Tpym 35-55 cM.

Bricokue pamwonbl Momoau (<15 cMm) Obutd OOYCTIOBJICHBI TOTPEOJCHUEM THUIIEPUU]I,
cocTaBsBIIUX Oosiee 85 % Macchl MUIEBOIO KOMKA. DTO, BEPOSTHO, OOYCJIOBIEHO HAJIUYHEM Y
3TUX PaKoOOpa3HbIX TPYJHO MEPEBAPUBAEMOI0 XUTHHOBOIO MOKPOBA M MX OTHOCHUTEIBHO HU3KOU
KaJIOpUHHOCTBIO. Y KpYNHBIX ocoOeil manryca (>55 c¢M) HaOmromanach 4eTkas CE30HHas
PUTMUYHOCTh MHTEHCUBHOCTH OTKOpMa. B oOCeHHe-3UMHMI IEepHoJ WHTEHCUBHOCTb IUTaHMS

najTtyCca CHHUXKAJIACh, a BECCHHE-JICTHUH nepruoa - yBCIIMYMUBAJIACH. CHmKeHHEe WHTECHCHBHOCTH
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MUTAHUS BBI3BAHO CE30HHOHM IMHAMUKOW I1OJIOBOIO CO3pEBaHMsI 0COOEH, KOTOpble HPUHUMAIOT
ydyacTHE€ B MaccoBOM HepecTe B OKTAOpe-sHBape [Demopo, 1968]. Kpome Ttoro, yuutsiBas
BBICOKYIO YHCJIEHHOCTb 3TUX PAa3MEPHBIX TPYII, MPUYUHON HU3KUX PAllMOHOB TAaK)K€ MOIJIa OBbITH

BBbICOKas CTCIICHb HPIH.ICBOﬁ KOHKYPCHIUN H OOCTYIIHOCTH HCO6XO,I[I/IMOI‘O KOJIMYCCTBA KOpMa.

Tabmuma 1

Cpeanuii CyTOYHBI PAlHOH YePHOT0 MAJTYCA Pa3INYHBIX
Pa3MepHO-BO3PACTHBIX Ipyni, % OT Macchl TeJa

BospacTHbie Tpynbl 4epHOTO naityca (CM/JeT)

Mecsan | <15 16-35 36-55 56-80 >81

0-1 2-4 5-8 9-15 16-25
2 0.61 0.30
3 0.19 0.41
4 0.28 0.70 0.74
5 0.20 0.15 0.54 0.57
6 0.33 1.11
7
8 0.78 0.74 0.21 0.32 0.66
9 0.89 0.78 0.32 0.38 0.51
10 0.71 0.31 0.27 0.54
11 0.27 0.33 0.48 0.37
12 0.54 0.52 0.74 0.21

O6umwii | 306.5 | 196.8 118.3 191.1 186.8

BenuuuHbl rofgoBbIX panroHoB konebanuch ot 118 % y 5-8 nerHux ocobeit, no 306 % y
T'OJIOBHKOB.

Hamm naHHbIE XOpOILIO COMIACYIOTCS ¢ OLEHKAaMM PAIiOHOB YEPHOIO HaJTyca U3 APYIHX
paitoHoB Muposoro okeana. Tak, no nanusiM [lonpakanckoii C.I. [1989] paunons! yepHOro nanry-
ca, B CeBepo-3anagHoii ATJIaHTHKE, BBIYMCIEHHBIE IO OamaHcoBoMy paBeHCTBY I.I. BunOGepra
[1956], okazanucek oyeHb OMM3KMMHU K HammM U coctaBuiau 0,3 -1,2 % macchel Tena s pei0 B
Bo3pacTe oT 5 1o 20 net. Hamm pe3ynpraThl CXOIHBI TaKKe€ € BEIMYMHAMU CyTOYHBIX PALIMOHOB
yepHoro mnainryca B bepunroBom mope [Yang and Livingston 1988], roe BenwuuHBI paliiOHOB
m3mensanucek ot 0,3 % no 1,7 %, npu 3ToM OHU ObUIM HamOOJEe BBHICOKMMH y KPYIHBIX pBIO, U
OTHOCHUTEJIBHO HU3KMMHU Y CPEIHEPa3MEPHBIX O0COOEH.

Panyionsl Opyrux BHUIOB pbIO, W3BECTHBIE W3 JIMTEPATYphl, 3HAYMTEIbHO BbIIIE. Tak, y
TPECKU PA3IUYHBIX MOMYJSALUI CyTOUHBIE palmoHbl cocTaBisitoT ot 0,5 % no 4 % [Opnosa, 1997].
Takne HH3KHME BEIMYMHBI pPAIMOHOB TaNTyCa BIIOJIHE pEalbHBI, YYHUTHIBas OOJBIIYIO

MIPOAOJIKUTCIBHOCTD KHU3HU U 0oJiee HU3KHE TEMIIBI pocTa 4Y€pHOro majiaryca, o CpaBHCHHIO C
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TPECKOBBIMHU. PallmoHbl KaM0aloOBBIX TaKKe NPEBBIIAIOT IMOJYYEHHblE HaMHM OLEHKHU. Tak, y
JTMMaHbI, TOTpeOsroneil ppIoHbBIE 00BEKTHI, OH B cpeaHeM coctaBui 2,1 % [Jobling etal. 1977],
y MOPCKOM KaMOaJibl, muTaBiieicst momuxeramu - 8-11 % [Jobling and Davies 1980]. Beicokue
panroHbl  PHIO  KamMOAIOBBIX OOYCJIOBJICHBI TOTPEOJICHMEM HU3KOKAIOPHUHHBIX H  TPYIHO
NepeBapUBaEMbIX OPraHU3MOB, TAKUX KaK JIBYCTBOpPUYAThIe MOJUTIOCKH U UTTIOKOXKHE.

B nenom, Guomacca, exerogHo motpeOmsgeMas momyisinued yepHoro mantyca, B 2001-
2010rr. coctaBuna — ot 220 10 350 u B cpenneM 280 Thic. T. CaMoe 3HAUUTENbHOE BIUSHUE TANITYC
OKa3bIBAa€T HAa MOWBY, CaiiKy, CelibJb M myTaccy. [lo HammMm pacuyeTaM, €KErogHOE U3bSITUE MOWBBI
nocturango 39 TeiC. T, CENbAM, IyTaccy, FOJIOBOHOIMX MOJIJIFOCKOB, TPECKU U CEBEpPHOU KPEBETKU —
or 4,5 no 32 Thic. T. OcHoBHasg yacTh Uiy (150-200 Teic. T) mOTpeOISETCS MPOMBICIOBBIM

3amacoM uepHoro manryca (5-15 mer) (tabm. 2). Momnoas BblegaeT 10 45 ThIC. T TUIEPUUL

€XKETOZIHO.
Tabmuna 2
IHoTpedieHne YepHBIM NAJTYCOM B Bo3pacte 5-15 Jer
OCHOBHBIX 00beKkTOB nmuTaHusa B 2001-2009 rr., ThIC. T
. . [Tantyc | IIpouas
T'on Moiia | Caiika | Cenbnp | [Iyraccy | Tpecka | IIukiua N Bcero
YEPHBIN | NuIa

2001 12.8 34 6.0 10.5 1.3 0.8 0.3 114.0 | 149.1
2002 12.1 0.7 1.7 9.1 24 2.7 0.0 1249 | 153.5
2003 35.0 0.6 7.0 7.0 6.5 0.1 0.0 114.8 | 171.0
2004 18.1 10.0 11.5 6.2 3.4 54 2.6 137.1 ] 1943
2005 10.6 10.3 22.1 20.7 0.0 2.1 5.2 108.8 | 179.8
2006 6.9 5.2 4.9 32.9 6.5 9.4 3.4 113.1 | 1823
2007 35.8 8.6 12.7 16.7 2.1 11.7 4.4 107.5 | 199.5
2008 42.7 17.3 83.5 17.2 7.0 7.6 1.5 43.5| 2203
2009 40.9 15.6 109.7 2.8 3.1 8.0 0.0 549 | 235.0

[IpuBeneHHbIE OLIEHKH YypOBHS MOTPEOJIEHUsI MOKAa3bIBAIOT, YTO BIMSIHME YEPHOTO MasiTyca
KaK XMIIHMKAa Ha TOMYJISALUU OCHOBHBIX IPOMBICIOBBIX PbIO JOBOJBHO 3HAYMTENbHBI. YPOBEHb
NnoTpeOJIeHUs] Pa3IMYHBIX BUIOB JKEPTB MEHSETCS TOfl OT IO/la, YTO CBA3aHO KaK C YHUCIEHHOCTBIO

CaMoro najiaryca, Tak 1 ¢ IOCTYyITHOCTbIO KOPMOBBIX 0OBEKTOB.
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nHpopmanuu B pailonax ucciegosanuit [IMHPO. — Mypmanck: M3n-so ITMHPO, 2001. — 291 c.
®enopoB K.E. Oorene3 m monoBoil nukn depHoro manty-ca//Tp./IIMHPO. - 1968. -
Boin. 23. -C. 425-451.

49



Opaosa J. JI. Tpopuueckue OTHOWMICHUS U CTPYKTYPHO-(DYHKIMOHAIBHAS POJIb TPECKH B
skocucteme bapeniieBa mops: ABtoped. auc. . a-pa 6uon. Hayk. — M.: BHHUPO, 1997.-56 c.

Moapaxanckas C.I., YymakoB A.K. I[luranue, mnumieBbie parMoHbl W IHIIEBHIC
notpeOHocTH uepHoro manryca CeBepo-3amagHoil ATinaHTUKH // CyTOYHBIE PAIlMOHBI M PUTMBI
MUTaHUS TPOMBICIIOBBIX PbIO MupoBoro okeana. — M., 1989. — C.123-140.

Annon. Report of the Arctic Fisheries Working Group. Hamburg, Germany, 28 April -
4 May 2011, ICES CM 2011/ACOM:05. - 659 pp.

Dwyer, D. A., K. M. Bailey, and P. A. Livingston. 1987. Feeding habits and daily ration of
walleye pollock (Theragra chalcogramma) in the eastern Bering Sea, with special reference to
cannibalism. Can. J. Fish. Aquat. Sci. 44:1972-1984.

Eggers, D.M., 1977. Factors in interpreting data obtained by diel sampling of fish stomachs.
J. Fish. Res. Board Can. 34, 290— 294.

Elliot J.. Persson L. The estimation of daily rates of food consumption for fish//J. Anim.
Ecol. - 1978. - Vol. 47. - P. 977-991.

Finge, R., Grove, D.J., 1979. Digestion. In: Hoar, W.S., Randall, D.J., Brett, J.R. (Eds.),
Fish Physiology, vol. 7. Academic Press, New York, pp. 161-260.

Hopkins, A., 1966. The pattern of gastric emptying: a new view of old results. J. Physiol.
182, 144-149.

Jobling, M., and P. Spencer Davies, 1980. Effects of feeding on metabolic rate, and the
specific dynamic action in plaice, Pleuronectes platessa L. J. Fish Biol. 16:629-638.

Jobling, M., D. Gwyther, and D. J. Grove, 1977. Some effects of temperature, meal size and
body weight on gastric evacuation time in the dab Limanda limanda (L). J. Fish Biol. 10:291-298.

Olson, R.J., Mullen, A.J., 1986. Recent developments for making gastric evacuation and
daily ration determinations. Environ. Biol. Fish 1-3, 183—191.

Yang, M.S. and P.A. Livingston Food habits and daily ration of Greenland Halibut,
Reinhardtius hippoglossoides, in the eastern Bering Sea. Fish. Bull.- 1988. 86(4):675-690.

Bajkov D.D. How too estimate the daily food consumption of ferst under conditions. —

Trans.Amer. Fish., 1935, v.65, n.10, p. 288-289

50



VK 597-115:597.587.1
IT'EHETUYECKUHN MMOJIUMOP®U3M CKOILIEHUI

IO)KHOTUXOOKEAHCKOM CTABPUJIbI TRACHURUS MURPHYI

M.E. bypakoasa, ’K.1. Acpanacwes, ‘An.r y60oKoa8, ’M.B. Hlumosa
lory «BHHUPOy, Mocksa, Poccus; 2 HOren PAH, Mocksa, Poccus

TuxookeaHCKasi CTaBpUIa pacpoCTpaHeHa Ha OOIIMPHON aKBaTOPUU FOXKHOHN yacTu Tuxoro
okeana — ot OeperoB Ummm mo Geperos Hopoii 3enammmm, obpasys mexay 33-48° fo.ur Ttax
Ha3bIBaeMbIN ‘“‘cTaBpuAHbIN Tosic” [EnuzapoB u ap., 1992; Korenes, ['ty6okos, 2006]. Haunnas c
2007 1. peryaupoBaHUE MPOMBICIIA 3TOTO BHJA OCYLIECTBISETCA PETMOHAIBHOM OpraHu3alMei mo
YIPABIEHUIO PHIOONIOBCTBOM B IokHOM yactu Tuxoro okeana (SPRFMO). B nensax Beipaborku
aJIEKBaTHBIX Mep coxpaHeHus craBpuabsl B uroHe-urosie 2008 . B r.Canrtbsiro, Ywim cocrosics
CEMHUHAp MO MONYJSALHMOHHOMY COCTaBy U CTPYKType€ 3amacoB THXOOKEAHCKOW crTaBpuibl. Ha
CeMHHape ObUIM BBIIIBUHYTHI JBE OCHOBHBIEC THIIOTE3HI.

[lepBasi, BUJ I0’KHOTUXOOKEAHCKAsl CTaBPH/la COCTOUT KaK MUHUMYM U3 TpeX MOIMYyJSIUi —
npuOpexxHas (BHYTpU3OHAIbHAS) TIepyaHCKasi, TPAHCTpaHWYHAsl YWINHCKAs U YUCTO OKEaHUYecKas
B 1ieHTpanbHOU yacT FOxnoit [Manuduxu. ['mnoresy nognepxanu Poccus u [lepy.

Bropas runore3a — 4miniicKas 3aKI0OYAETCA B MPEAIIOIOKEHUN, YTO BECh «CTABPUIHBIN
MOSIC» COCTOMT U3 enuHod runepnonyasauuu [[my6okoB, ImyOGokoBckuit, 2010; ImyOokos,
Kpemenrok, 2011]. Ha cemunape ObIJI0 MPUHSTO PEIICHUE YCHINUTH MOMYISIIMOHHO-TEHETHYECKIE
WCCIIE0BAHMS CTAaBPUABI ISl pa3pelleHUs] BOSHUKIINX HAYYHBIX Pa3HOIIACUU.

B coorBerctBuu ¢ stum B 2008 1. B0 BHMPO Hauarsl ucciienoBaHUsI T€HETUYECKOTO
noauMop(dr3Ma TUXOOKEAHCKOW cTaBpHibl Ha mepBoM dtane (2008 1) mpu y4acTuu CHelHuagIucTOB
HUN ¢usuko-xumudeckoir O6uonoruu um. A.H.bemozepckoro MI'Y, Bmocneactsuu (¢ 2010 1)
B COTPYAHHMYECTBE C ydeHbIMH laboparopuu [eHetmueckux mnpobimem uaeHtuduxanuu MOIen
PAH. Hacrosiast pabota nmoAroTosieHa no pe3yJabTaT™ UCCIIEA0BaHHUA BTOPOTO 3Tara.

Lenp uccnenoBanus - U3yYnUTh TEHETUICCKHNA TOTMMOP(U3M THXOOKEAHCKON CTaBPHU/IbI.

Marepuajbl 1 MeTObI
Ha pucynke u B Tabmuie npexacraBieHa uMHopMamus o Mectax cbopa mpob. Ilepsas
BBIOOpKA clieflaHa B IOTO-3amagHoi yactu Tuxoro okeana B U293 Hosoi 3emanaum, BTOpas — B
HeHTpaabHO-BocTOUHOU yacTu FOxuo# [Nanmnduku. Kaxxnas u3 BeiOOpok coctosia u3 mpod ot 80

0co0eil THXOOKEaHCKOM CTaBpHU/IBI.
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Z[J'IH TCHCTHUYCCKOI'O aHalJIu3a 6paJ'II/I KyCO4YCK MBIIIEYHON TKaHW MU IIJIaBHUKA. O6p33m>1

¢ukcupoBanu B 96% stanone. O6myro AHK Bbensiu mo cTaHIapTHOW METOAMKE C MOMOIIBIO

Habopa peaktuBoB «Diatom DNA Prep» dupmber OOO «M30len».

Tt TIHP-ammmudukanum ucmons3zoBanun Habopbl Gene Park PCR Core (OOO «M3ol'eny,

POCCI/ISI), K KOTOPBIM ,Z[O6aBJ'I$IJ'II/I 5 MKII cMmecHu HpaﬁMGPOB (KOHC‘-IH&H KOHICHTpaud KaxJaoro -

0,5 MxM) u 5 mxa uccnenyemoit JJHK.

150° 100° 50° 0° 50° 100° 150°

Pucynok. Mecra coopa npo6

Tabmuna
Oo6mas nHpopManusa Mo B3SITHIO BLIOOPOK
[Mnpora JHonrora Hara KonnuectBo
o0pa3ioB
Bri6opka 1: 42418 170.05 E 28.09.2009 80
3540 S 110.51 W 07.09.2009 60
Bribopka 2: 35128 110.48 W 09.09.2009 20

AMIUIMUKAIIMIO MUKPOCATEIUIUTHBIX JIOKYCOB TMPOBOAMIN B TepMormkiepe «Veriti 96».

AJNMKBOTH aMITUGUIUPOBAHHBIX MPOAYKTOB pa3leNisaid B BepTUKaIbHOM Ojoke 6 wiu 8%

HeieHaTypupytomiero nonuakpmiamuasoro renst B 0,5x TBE Oydepe pH 8,0 [Manuaruc u np.,

1992] mpu 300B B Teuenue 2-3 yacos. [lomyueHnble anekTpodoperpaMmbl BU3yaTU3UPOBAIH ITyTEM

OKpamuBaHusi OpoMUCTBIM 3THaUeM (5 Mkr/mi, 10-15 muH) m dotorpaduposamu B YD-cBere.

Pa3meps! pparmMeHTOB MO KaXKIOMY JIOKYCY ONPEIEIsIN C UCTIOIb30BaHreM nporpamMmbl «1D Image

Analysis Software Version 3.5» ¢upmsr Kodak.
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B xauectBe MapképoB mnoiaumopdusMa ObUTH BBIOpaHbI CleqyOLIUe JOKychl: ITmurB2,
TmurB104, TmurB116, TmurC4 [Canales-Aguirre et al., 2009]. Ilpaiimepst ans nokyca TmurC4
6bun MopuduImpoBansl B 1adboparopuu [zoGen (Poccus) E.1llaiixaeBbim.

Uucno amneneit, oxumaemyto (He) m nabmomaemyro (Ho) rerepo3uroTHocTh, a Takxke
OTKJIOHEHUsI OT paBHOBecusi Xapau-BaiinOepra paccuutsiBanu B nporpamme GDA [Lewis, Zaykin,
2001]. YpoBHM 3HAUYMMOCTH MEXIIOMYJSLMOHHBIX pa3Induil MO TO4YHOMY Kputeputo dumepa
OIICHUBAIIUCH MeTOIoM niepmyTanuii B mporpamme METROP [Guo, Thompson, 1992; Zaykin et al.,
1995].

Bce wu3ydeHHble JIOKyChl OKa3aquch NoAMMOpdHBIMH. Yucio amwieneil Ha JOKyc
BappupoBaio ot 5 (mist nokyca TmurB116) no 12 (TmurC4). Habmonaemasi reTepo3UroTHOCTD
osina B ipeaenax ot 0,383 (TmurB2) no 0,741 (TmurC4). Jloxycel TmurB2 w TmurB 104 nokazanu
JIOCTOBEPHBIE OTJIMYMsI OT paBHOBecus Xapau-BaiinGepra (P<0,05) B o6enx Beibopkax. [IpuunHoit
3TOTO MOKET OBITh MPUCYTCTBUE HYIb aienei uin 3gpdext BanyHnna (BpIOOpKa COCTOUT U3 0cobOeit
13 Heckosnbkux nomyssiuuil). Jlokyc 7TmurC4 mnoka3an OTKIOHEHUE OT paBHOBecHS Xapau-
Baiin6epra Bo BTopoii BeiOOpke. [1o 1ByM joKycam oOHapykeHa JoCTOBepHas nudepeHranms
Mexay BblOopkamu (ITmurB104 0p=1,73%, TmurB2 6p=2,17%). B cpeanem mo AByM JIOKycam
0p=1,95%. Ilpu oOmem aHamu3e YETHIPEX JOKycoB auddepeHunanuss HeE JOCTOBEPHA.
OOHapy>KeHbl 3HAYMMbIC MEXIOMYJSAIHMOHHBIE pa3auuus (mporpamMma Metrop) mo ABYyM U3
YeThIpEX JIOKYCOB. BBIJIO TpOBEeNEeHO dYeThlpe MONapHBIX TecTa W OOHAPYKEHBI JOCTOBEPHBIC
pasnuuusi MeXay BBIOOpKaMH 1O ABYyM U3 HUX (c 5% ypoBHEM 3HAaYMMOCTH). Pe3ynbTarhl
KOMOMHUpOBaHHOro Tecta Pumepa B o0mieM MO BceM 4 H3YyYEHHBIM JIOKyCaM IOKa3alu
nocroBepHblie paznuuus (p=0,0068).

IIpakThka NMOMyJSLUMOHHBIX HccienoBaHuil [Beiip, 1995] nmokasbiBaeT, 4TO TOJBKO IpH
JOBOJIBHO OounbIioM (0T 6-8) HAOOpe MHUKPOCATSIUTUTHBIX MapKEPOB MOXKHO CYIUTh O
BHYTPUBHUJIOBOM CTPYKTypE€ U BBIABIATH JIOKAJbHblE MOMyJAUuH. B cooTBercTMM € 3TUM
ucciefoBaHust OyayT MNPOJODKEHbl € HCIHOJb30BAHUEM JIOMOJHUTENBHBIX MHKPOCATEITUTHBIX
nokycoB (7129, Tt74, TmurB6, KTj5) u yBenuueHHEM KOJIUYEeCTBAa BEIOOPOK 3a CYET I0r0-BOCTOUHON

gyacTl THUXOro OKeaHa.
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YK 597.554.3:639.215
OCOBEHHOCTH BUOJIOI'MX 1 ITPOMBICJIOBOI'O NCITOJIB3OBAHUA

TOJCTOJOBHUKA B IECHOI'OPCKOM BOJAOXPAHUJINIIE

buvikos A./l., Menvuuxoe C.H.
OI'VII « BHUPOy, 2. Mockea, Poccus

E-mail: 9262725311 (@mail.ru

PaboTel o mepeceneHnio qanbHEBOCTOUHBIX (puTtodaroB B Bogoemsl LlenTpanbhoit Poccun,
LIMPOKO PA3BEPHYBILINECS B COBETCKHUE IOfIbl, OCYIIECTBISINCH C LIEIbI0 YBEINYEHHSI IPOMBICIIOBOM
pBIOONPOIYKTUBHOCTH BOJOEMOB, a TakXke s OWOJIOTMYECKOW MeNIHOpalMd BOJOEMOB H
BOJIOTOKOB Pa3IMYHbIX OTPACiIel X039iCTBEHHOTO BOJIOTOIb30BAHHS.

Cpenu BomoemoB-oxianutenei Llentpansnoro peruona P®, maccoBoe 3apniOnenue 6eiapim
TOJICTOJIOOMKOM OBLITO OpraHu30BaHO Ha YUeperneTckoM BOJOXpaHWIHINE, B pe3yabrare uero ¢ 1984
no 1987 ron ynoBwl 3TOro Buja B BomoxpaHwmiuie Bozpociu ¢ 14,2 T go 70,3 1. [IpombicioBas
PBHIOOTTPOYKTUBHOCTS IO TOJICTOI00MKY B 1987 1 cocraBmiia 83,7 kr/ra [1].

B nHauane 2000-X ro10B IpOIOIKUIOCH 3apbIONieHne BOJ0eMOB-oxnaauTenet LlentpansHoro
peruona P® pacturensHosHbiMU pbeidamu. Tak, ¢ 2003 mo 2006 1. mpoBommiuck paboThl MO
3apbIOJICHHUI0  PAa3HOBO3PACTHOM  MOJIOABI0  OEJIoro  TOJCTONIOOMKAa  BOJOEMOB-OXJIATUTENCH
UYepenercko, CoBerckoit 1 HoBomockoBckoit ['POC B obOneme 446, 1448 u 974 Thic. mT.
COOTBETCTBEHHO, KOTOPBIE MPUBEIH K (JOPMHUPOBAHHIO 3HAYUTEIBHBIX 3allaCOB PACTUTEIBHOSTHBIX
pbIO B 3THX BomoeMax. CyMMapHBIi MPOTHO3UPYEMBIH 00beM U3BATHS TOJICTOJIOOHWKA B BOIOEMAaX-
oxnamautensx Tynbckoit, Pszanckoit m Kypckoit obmacteit B 2011 r cocraBun 115 1, yTOo 1O
PEruoHaNbHBIM MEpPKaM SIBJISIETCS TIOBOJIBHO CYIIE€CTBEHHOMN BEJIMYMHOM.

[Ipu 3TOM uCHONB3YIOTCS C(HOPMUPOBAHHBIE 3aMachl TOJCTONOOWMKAa HEPAIMOHATBHO —
3apbIOJICHUE MTPOBOIAUTCS HUCKIIOUUTEIHHO C IENBI0 OMOMETHOopalti, MOoCIeayomee H3bITHE TO-
BapHOU pBIOBI MO CXeMe MAacTOMIHOTO PHIOOBOCTBA HE MpeaycMarpuBaercs. OmHaKo st JOCTH-
KEHUs1 OMoMeTnopaTUBHOTO 3(dekra qaHHbIe 00BEMBI HETOCTATOYHBI, @ U3BIMAaTh TOBAPHYIO PHIOY
13 BOJJOEMOB HEBO3MO)KHO BCIIEICTBHE OTCYTCTBUS MPOMBIIIIEHHOTO PHIOOTIOBCTBA HA 3TUX BOJOE-
Mmax. [Toaromy chopmMupoBaHHBIE IPOMBICTIOBBIE 3aMachl TOJICTOJIOOMKA OCBAMBAIOTCS TOJIBKO Opa-
KoHbepaMu. Takoil Moaxo K 3KCILTyaTalliy 3aacoB PaCTUTEIbHOSAHBIX PbIO HE CITIOCOOCTBYET pas-
BHUTHIO PHIOHOTO XO35MCTBA B MMPECHOBOMHBIX Bojoemax LleHTpanbHoro deaepanbHoro okpyra PO.

B 2009 r mno wununuarue pykoBoactBa Cmonenckonn ADC Ha JlecHoropckoM
BoJOXpaHuIuine (BoroeM-oxaaaurenb Cmosnenckoir ADC) Obul OpraHM30BaH MPOMBIIUICHHBIN JIOB

pBIOBI cTaBHBIMH ceTssMH ¢ maroM siaen 30-120 mm. OdunmansHbelii 00bE€M BBUIOBA PHIOBI B
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Hecnoropckom Bonoxpanwiuiie B 2009 r cocraBun 9,7 T. OCHOBY YJIOBOB COCTaBIISJ THOPHI
TocTonoduka — 9,31 T.

Bopoém-oxnagurens Cmonenckorr ADC BBeaCH B skciutyaranuio ¢ 1982 1., pacnonoskeH
B pyciae p. JlecHa, y ropona [lecnoropcka, PocnaBibsckoro paiiona Cmonenckor o6 Ilimomanp -
4220 ra, 00beM BoAbI 0K0JIO 320 MIIH. M , THTOIIaAb aKTHBHOTO OXJIaxKaeHUs okoio 1055 ra.

OCHOBHBIM MECTOM OOHMTaHHUS TOJCTONIOOWKAa B JIECHOTOPCKOM BOAOXPAHWIIMIIE SBISCTCS
nearuaib 30HbBI DUPKYISIHH cOpocHBIX Bon Cmonernckoit ADC. st ToncTtomoOnka XapaKTepHBI
CE30HHBbIE MUTPALIMU 1O BOAOXPAHWIUILY - BECHOW, OCEHBIO M 3UMOI OH KOHUEHTPUPYETCS Ha
CaMOM IIMPOKOM IIJIECE€ BOMOXPAHWIIUINA, B JIETHUI MEpUON, C MPOrpPEeBOM BOJIBI YacTh CTaja
MUTPUPYET B BEPXHHUN YYaCTOK BOJOXPAHWIIHWINA HA HAryld, a C OCEHHUM IIOXOJOAaHHEM OH
MUTPUPYET OOpaTHO B 30HY LUPKYJISALUU COPOCHBIX BOA. TOJCTONOOMK B XOJOJHOE BpeMs roja
oOpaszyer Oosee IUIOTHBIC CKOTUICHHs, 4eM B JeTHUH mnepuos. OOBIYHO OH JACPKUTCS B
MOBEPXHOCTHBIX CJIOSX BONBI, HE MoAxoas Onmu3ko k Oeperam. B crasx Tonctonobuka OOBIYHO
OTMEYalOTCs PhIOBI CXOMHBIX pazMepoB. CMeIaHHbIX, pa3HOPa3MEPHBIX CTall TOJICTOIOOMK OOBIYHO
He o0Opa3yer. PaccmarpuBasi BHIOBOM COCTaB CKOIUICHHM TOJCTONMOOMKAa B JlecHOropckom
BOJIOXPAHMJIUIIIE MOXHO OTMETHTh, uTo Ha 90 % NpPOMBICIOBBIE YJIOBBI COCTOAT W3 THOpHIA
TOJICTONIOOMKA, 8§ % YIIOBOB COCTABISET MECTPHIM TOICTONOOUK U 2 % - OeNblil TOICTONOOUK.

JlnuHa ToacTono0MKa B CETHBIX yaoBax kojebanach oT 44,5 1o 94 cM u cocTapisiyia B CpeiHEM
70 cM, Macca - ot 2950 r mo 14200 1, B cpenaem 7225 1. B ymoax 2009-2011 rr. TonCTOIO0MK
OBUT TIPE/ICTABIICH JECATHIO BO3pACTHBIMH Tpymnmnamu oT 1+ mo 10+ ner. B ymoBax mpeoGmamanu
pBIOBI B BO3pacTe 6-8+ (65 % oT Bceil BBHIOOPKHM), CpelIHUN BO3pacT TOJCTONIOOHMKA B YIIOBaX
cocTaBHi 6,8 JeT.

B 2003-2010 r. /lecHoropckoe BOAOXPaHUIIHMIIE CUCTEMATUYECKH 3apBIOSIIOCH PACTUTEIBHO-
STHBIME BUaMu pbI0. OObeM 3apeiOneHust BopoxpaHwmmmia konebdancs or 90 mo 293 Teic. mT.
[IpoMBbICTIOBBIN  JIOB B BOJOXPAHMIJIMILE OCYILIECTBISIET OpUraga ppl0akoB 1exa 00ecreunBarouX
cucteM Cwmonenckonn ADC. JloB Bedercd cTaBHBIMEH ceTaMu ¢ maroM sden 100 - 120 MM u
3aKUJIHBIM OeperoBbIM HEBOJOM TnHOUN 200 M.

CpenHuii OTHOCHTE/IBHBIN YIOB TOICTONOOMKA Ha | crammaptHyio ceth (50 M°) B CyTKH B
neTHUue MecsIel mpombiciia 2010 1. ObLT TPUMEPHO OAMHAKOB U cocTaBisin 0,9 Kr/ceTh, ¢ OCEHHUM
TIOXOJIOIaHUEM BOIbI 3TOT MOKA3aTelNb MOBBIIIAJCS U B OKTAOpe coctaBui 1,3 kr B cyTKu. B TO ke
BpeMsi oO0miasi CcpelHEeMecsuHash BEIMYMHA BBUIOBA B JICTHHE MECAIBl ObUIa TPAKTHYECKH
ctabunpHOM (0K0y0 0,5 T), K CEHTAOpPIO MOBBICKIACh M0 1,15 T m 3areM, cortacHO O(UITMATHHBIM
JAHHBIM, MPOU30ILIO CHIKEHUE YIOBOB. OIHAKO MPHU MOCTOSIHHOM KOJIMYECTBE OPYIUH JIoBa Ha

IPOMELICIIC TIPU BO3pAaCTaHHUU CPEAHUX YJIOBOB HA YCHIIMC TAKIKC HOJDKCH BO3PACTaTb U O6H_II/II7I
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BBIIIOB, TaK KaK MEXIy JaHHBIMHU TOKa3aTeIsIMH CYIIECTBYET MpsiMasi 3aBUCUMOCTh. PacxoxkieHue
BEJIMYMHBI CPEIHHUX YJIOBOB HAa YCHUJIME M OOIIEro BHUIOBA MOTYT CBUIETEIHLCTBOBATH TOIBKO 00
OHOM — (haKTUYECKUH BBUIOB CYIIESCTBEHHO BBINIEC O(UIIMATHLHOTO. BIioiiHe 04eBHIHO, UTO TaKas
KapTHHAa MOXXET HabOmionaThcsl MO0 MpHU IJIOXOM YYeTe BbUIOBA WM, YTO Oojiee BEPOSTHO, MpPH
XHILEHUH PHIOBI U3 MPOMBICIOBBIX yJIOBOB.

Tak npu xkBoTe Ha ToncTonobuka B 2010 1. BeIgaHHON MOCKOBCKO-OKCKHM TEPPUTOPUATBHBIM
ynpasieHueM PocpeibonoBctBa CMoneHckoir ADC B o0beMe 25 T, Ha KOHEl| HOA0psI BBUIOBJIEHO IO
odpurnmanbHbM JaHHBIM 3,15 T umu 12,6 % oOmieit kBoThl. DaKTUUECKUH BBIJIOB TOJICTOJIOOHMKA B
JecnoropckoM Bopoxpanunuuie B 2010 r. mo Hamieil 3KkCepTHOM OLIeHKe cocTaBisieT He MmeHee 30 T.

B HacTositiiee BpeMsi IPOMBICIIOBOE CTaI0 TOJCTONOOMKA B J[€CHOrOpCKOM BOMOXPAaHUIIHINE
MPEACTABICHO TISTHIO BO3PACTHBIMHU TPYIIAMH TPH OOIIEH YHCICHHOCTH DPBIO MPOMBICIOBOTO
pasmepa 108,5 Thic. 9K3. PHIOONPOAYKTHBHOCTH BOIOXPAHWJIMINA IO TOJCTOJIOOMKY COCTaBIISET
173,2 xr/ra, mpoMBICIOBEIH 3amac oneHuBaetcst B 731,5 T.

B 1mensx pamn@oHanhbHOTO HCIIONB30BAaHUS IMPOMBICIIOBOTO 3amaca TOJICTONIOOMKAa B
J1eCHOTOpPCKOM BOJOXPAHUITUIIE PEKOMEHAYETCS BBIIOIHSITH CJIECIYIONUE MEPOTIPUSTHUS

MIPOJIOIKUTE PETYIIAPHOE 3apbIOJICHUE KPYITHBIM PHIOOIIOCAIOYHBIM MaTEPHAIIOM (BYXJICTKH)
TOJICTOJIOOHKA U OENIoro aMypa;

YBEJIMYUTh MHTCHCUBHOCTH BBUIOBA PACTUTEIBHOSIHBIX PHIO MOXKHO TyTEM MpPHUBICUCHUS
JIOTIOJIHUTENBHBIX TOJIB30BATENIC W yBEIMUYEHHUS KOJIMYECTBA MPUMEHSIEMBIX Ha IPOMBICIE
TACCUBHBIX U aKTUBHBIX OPYAHi JIOBA HA BOJIOEME;

YHOPSAOUYUTDH MOPSAIOK yueTa BbUIOBA PACTUTEIBHOATHBIX PHIO U Mpecedb XUILEHUS PbIObI C
MIPOMBICTIOBBIX YIIOBOB;

YCUIIUTh KOHTPOIIb CO CTOPOHBI OPTaHOB PHIOOOXPAHBI U MPUHSATH JOTIOJHUTEIHHBIE MEPHI TI0

CHMIKCHUIO 6paKOHLepCTBa Ha BOOAOXpPaHUJIHILIC.
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HEKOTOPBIE BUOJIOTHYECKHUE XAPAKTEPUCTHUKHU YJIOBA ITPH
W CIOJb30BAHUU TPOT-SIPYCA B TIPOMBICJIOBBIX PAMOHAX AHTAPKTUKHA

Topoees H.H.
dI'yll «BHUPO», 107140, 2. Mockea, Poccus

E-mail: rimnocturne@gmail.com, gordeev(@vniro.ru

HccnenoBanne aHTapKTUUECKOTO Kiblkada (D. mawsoni) ObUIO Ha4aTO COBETCKUMH CIieLua-
JUCTaMU B MPOLUIOM BeKe, U 1o Mepe pa3Butus npombiciia Bo BHUPO npoBonuTcs niaaHomMepHbIi
aHaJlu3 BO3PACTHOM M MOMYJSALMOHHOW CTPYKTYphl, OLIEHKa 3amaca M IpPOYue HaydHO-0OOCHO-
BaHHbIE HCCIIEAOBATENbCKUE ONEpaluu, HeOOXOAUMBIE Ul TPaMOTHOIO M YCIEIIHOTO MpOMBbICTa
AHTApKTUYECKOTO KJIbIKa4a, >KUTENSI TPYIHOAOCTYIHBIX NpUMarepuKkoBbX mopeil [FOxoB, 1982].
C ob6pazoBanuem Komuccun mo coxpaHeHHIO MOPCKUX >KUBBIX pecypcoB AHTapkruku (AHTKOM)
BHUPO u npyrue poccuiickue pplOOXO3SHCTBEHHBIE HHCTUTYTHI TIOYYMIA BO3MOXKHOCTD MCIIONb-
30BaTh B CBOMX IIPOTHO3aX M OLEHKax JaHHbIC, IIOIY4YCHHBIC APYTUMH CTpaHaAMHU-YJICHAMH
AHTKOMa, B TOM 4ucie U 4epe3 CUCTEMY HAyYyHOTro HaOJIO/EHMsI, HalpaBiisis HayYHBIX HaJroa-
TeJIel Ha Cy[Ha, BeIylue MpoMbIcel noa ¢uarom Apyrux rocyaapcts. Ilo mepe passutus Komuc-
CHUM, C YBEJIMYEHUEM UYHCIIA CTPaH-YYaCTHHUL, BHYTPU HEE CIIOKUINCH JIByCTOPOHHHE OTHOILLUECHHUS, B
HEKOTOPOM CTETeHH olerdaroniue oOMeH HayYHOW MHQoOpMaIend U coOMoAeHIUEe TPUHITUIA PaB-
Homnpasus npu npuHATHA Komuccueil ceoux pemeHuil. OgHUM 13 BaXXHBIX PE3YJIbTaTOB TAKUX J10-
TOBOPEHHOCTEN CTAJI0 TO, YTO JIa)KE€ BO BpEMEHA 3HAUUTENIBHOIO YINaJKa IPOMBICIA KiblKaya poc-
CUIICKUMU cyJjaMHi B AHTapKTHKE, HOBbIE COBPEMEHHBIE JJaHHbIE NMPOJOKAIOT MOCTyNaTh B Pacio-
PSKEHHE POCCUNCKHUX YUEHBIX.

B antapkruueckom cezone 2010-2011 . (c HOsIOpst O MapT) pOCCUIICKMMHU HAOMIOAATEISIMH,
ObuTM cOOpaHbl TaHHBIE M0 Pa3MEPHOMY COCTaBYy, BECOBOMY PaCIpe/lICICHUIO, CTENICHH 3PENIOCTU U
Macce TOHaJl aHTapKTMYECKOro KIbIKaya U3 ApYyCHbIX yiaoBoB B mnoxpaiionax AHTKOM 88.1.,
58.4.1., 58.4.2., 48.6. ITpu npomebIciie BO BCceX MOApaioOHaX MCIOIb30BaJCA TpoT-apyc. Kpome Toro,
ObUI MpOBeZIeH OMOJOTMYECKU aHaJINW3 BUIOB Npuiosa - Macrourus whitsoni, Champsocephalus

dewitti, Antimora rostrata, Careproctus spp., Muraenolepis spp. u Pogonophryne spp.
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MarepuaJibl 1 METOIbI

Bcero 6bu10 m3mepeno 2047 sx3. D. mawsoni, 261 3x3. Macrourus whitsoni, 437 3x3. Champ-
socephalus dewitti, 7 3x3. Muraenolepis spp., 10 3x3. Careproctus spp., 6 - Pogonophryne spp. u
15 - Antimora rostrata.

COop Mmarepuana HIPOM3BOIMICS B COOTBETCTBMM C KHUIoW «Meroauueckue ykazaHHs IO
cOopy M mepBUYHOI 00pabOTKEe MXTHOJIOTMYECKHX MarepuanoB B Boaax AHTapkTukm» [1983].
Macca tena u3mepsiiiach C MOMOIIBI0 TTOJBECHBIX MPYKUHHBIX BecoB co mmkaion a0 100 kr. Cragus
3pesIoCT TOHAJ OLIEHMBAJach BU3yalbHO. Maccy ToHaj ONpenessiid ¢ MOMOILBI0 HACTOIBHOIO
JMHAMOMETpa CO LIKAJIOH 10 2 KT, a TaK)Ke HECKOJIBKUX PYyYHBIX TMHAMOMETPOB CO IIKAJIOH B 2, 5 1
10 xr. OnpezneneHue BUIOB MPUIOBA MPOU3BOAMIOCH 10 «CIIPaBOYHUKY HAyYHOTO HAOIIOIATENsD)

(AHTKOM, 2006) n nio kaure «Poi0b1 1 peiOHBIE pecypcsl AHTapkTHKH [LLlycT, 1998].

Pesyabrarsl

ITo xaxmomy SSRU - small scale research unit (MenkomaciiTanblii HCCIEIOBATEIBCKUN
Y4acCTOK) PE3yJbTaThl MOJTYYHIIUCH CIEAYIOIIHE:

SSRU 88.1.C. JloB mpou3Boauicsi B TIEPBYIO J€Kaay AeKaOpsi B ceBepHOM yacTu mMops Pocca.
C ry6un ot 1430 no 1880 M B ynoBax npucyTcTBoBasid ocodu 112-162 cm. Cpennsist [uinHa cam-
1oB coctaBuia 139,5 cm, cpenuss juHa caMmok - 152,7 cMm. CoOTHOLIIEHHE caMIIOB U CAMOK B BbI-
Oopke ynoBa coctaBuio 2,4 : 1. HecMoTps Ha TO, 4TO caMIIOB OBLIO OOJBIIE, HX MOJIATBHBINA KIIacc
coctaBwid peiobl 137,5 oM, peiObl MonansHOTO MHTEpBasa 130-145 cm cocrapmsimm 59,2%. Camku
OBLTM B CpeTHEM OOJIbITIE U TIPEICTABIIECHBI IBYMsI MOJAJIbHBIMU Kiaccamu 137,5 u 172,5 cm, a mo-
nanbHble uHTEpBaNbl 135-150 u 155-170 cm coctaBmsimu 38 u 52,4% coorBercTBeHHO. 13 0c0beH-
HOCTEH BBIOOPKH MOXKHO OTMETUTh MPAKTHUYECKH MOJIHOE OTCYTCTBHE MOJIOIH.

Macca pbIOBI U3MepsUTach TpU TIOMOIMM MPYKHHHOTO AMHAMoMeTpa co mkamoi B 100 kr.
Macca tena konebanack ot 16 1o 80 kr u B cpearem coctaBuia 33,6 kr. 63% ocobeli umenu maccy
ot 23 no 38 xr.

Cragus 3penocTd roHaj y pasHeiX ocoeil konebamack ot I mo III, mpudeM OONBIIMHCTBO
0co0eil IMeTH TIEPBYIO M BTOPYIO CTAJIMIO 3pPEIIOCTH MPHU Macce roHan y camok ot 100 mo 4400 r
(B cpemem 1790 1) u y cammos ot 100 g0 2150 r (B cpeqrem 660 r). Macca roHan uzMepsiiach C
MOMOIIBI0 HACTOJIBHOTO JMHAMOMETpA CO MIKAJIOH O AByX KMUJIOTPAaMMOB U HECKOIBKUX PYUHBIX
JTUHAMOMETPOB €O mKajoi B 2, 5 u 10 xr. Ctaguu 3pesiocTH pacipeeiiIuch CISAYIOmUM 00pa3oM
camubl: [ - 6%, IT - 35%, II - 44%, IV - 16%; camxu: 1 - 24%, II - 12%, II - 64%,
IV - %. Ppi6Gb1 V cTaguu 3penocTH OTCYTCTBOBAJIH.

[IpuioB oTcyTCTBOBAI.
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SSRU 58.4.1. G. B teuenue suBaps 2011 roma noB mpousBomwics Ha rnyoune ot 600 mo
3200 m B mope ropBuist. B ynoBax mpucyrcTBoBamu ocodu or 65 mo 176 cm (212 cm —
eIMHUYHBIN 3K3emIuiap). Cpennss anuHa camioB coctaBuwia 131,5 cM, cpeaHss nAnuMHa camoK -
143,5 cm. Co-OTHOIIIEHHE CaMIIOB U CaMOK B BbIOOpKe coctaBwio 1,3 : 1. MomanbHbIN Kiacc Juis
naHHOro paioHa 125-155 cm (54,9%). CaMok MeHbIIe, HO OHH B CPEIHEM KpYITHEE CaMIIOB.

Macca caMOK aHTapKTHYECKOIO KJIbIKada BapbupoBaia oT 5,2 10 122 kr (B cpeanem 44,5 kr).
Macca camiioB BapbupoBaia ot 7,8 1o 84 kr (B cpeanem 32,8).

Bbonpurast gacte peiObl umena 11 u 11l craguto 3penoctu npu macce roHan y camok ot 80 1o
4100 r (B cpeanem 1176 1). ¥ camioB macca ronan BapsupoBana oT 80 mo 3400 r, B cpeaHem -
633,5. Craguu 3penoCTH pacHpeneuINCh CIeAyomuM obpa3zom: camibl - 1 - 6%, 11 - 35%, III -
44%, IV - 16%; camku - 1 - 8%, 11 - 13%, III - 34%, IV - 47%. PwiOb1 V craguu 3penocTtu
OTCYTCTBOBAJIH.

ITpunoB cocrosn maBHbIM 00pa3oM u3 Ch. dewitti u M. whitsoni. Kpome TOro, npucyTcTBO-
BalM eIWHUYHBIC J3K3EMIUIphl Antimora rostrata, Careproctus spp., Muraenolepis spp. u
Pogonophryne spp.

VY makpypyca AjiMHa OT KOHYMKa HOCa IO aHaJbHOTO OTBEPCTHS U3MEHsUIAach B Ipeaenax ot 14
1o 30 cm, coctaBuB B cpeaneM (n = 177) 23 cm. I[Ipu 3ToM nnmHa OT KOHYMKa HOca JO KOHIIA
TUTABHUKOB M3MEHsUIach B mpenenax ot 44 mo 80 cm (60,1 cm B cpennem). Macca Tena BapbrupoBaia
ot 0,3 1o 2,8 xr u B cpeanem cocraBuia 1,28 kr. bonee 80% puI6 ObTH caMKaMM NPH Macce roHa
180-220 .

Jlimna nensiHO# peIOBI (n = 197) BapeupoBana ot 25 mo 51 cm (36.7 B cpemnem), macca - OT
0,12 xr o 0,83 xr (0,37 B cpenHem).

Antimora rostrata (n = 6): nnuHa BapsupoBasia oT 41 1o 61 cm (55 B cpennemM), macca Tena
BapwsupoBaia ot 0,45 r go 1,7 kr (1,06 B cpennem). Bee moiimaHHBIE 0COOM OBUTA CAaMKaMHU.

Careproctus spp. (n = 10) B cpennem umen Maccy 27,2 r npu jymae Tena ot 22 g0 33 mm (B
cpenHem 26,4 ).

Kpome Toro, B mpuioBe NpPUCYTCTBOBAIM EAMHUYHBIE SK3eMIULIphl Muraenolepis spp. u
Pogonophryne spp.

SSRU 58.4.1. E. B nauane despans 2011 roma moB npousBogwics Ha rayoune ot 1260 no
2440 m B Mope Moycona. B ynoBax mpucyTcTBOBaIM 0COOM aHTapKTUUECKOTO Kibikada oT 49 1o
182 cm. Cpennsist nnmuHa caMuoB coctaBuia 147,3 cM, cpennsst nnuHa caMok - 135,5 cm. CootHo-
LIEHHE CAaMOK M caMloB B BbIOOpKe coctaBwio 1 : 1. MopmanpHbI Kilacc Ui TaHHOTO pailoHa

140 - 155 oM (39,6%).
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Macca caMOK aHTapKTUYECKOTO KIIbIKaya BapbHupoBaina oT 5,2 10 122 kr (B cpeanem 44,5 kr).
Macca camuoB - ot 7,8 no 84 kr (B cpennem 32,8). K coxaneHuto, JaHHbIE O Macce MOJIOAU
co0OpaTh HE ynanoch.

Bonbmias yacte pe16 umena III u IV cTaauro 3penoctu mpu Macce roHan y camok ot 120 mo
6000 r (B cpennem 2042 r). Y camiioB Macca roHaz BapsupoBaia oT 110 mo 3560 r, B cpeanem -892.
Craguu 3penocTu pacupeesIUInCh CaeIyomuM opazom: caMubl - [ - 6%, 11 - 18%, III -70%, IV -
5%; camku - I - 6%, II - 8%, III - 44%, IV - 42%. PwiOb1 V cTanuu 3penocTu OTCyTCTBOBAJIH.

[IpunoB cocrosit TaBHBIM opazoM u3 Champsocephalus dewitti w M. whitsoni. Kpome Toro,
MIPUCYTCTBOBAJIO HECKOJIBKO 3K3eMILIIpoB Muraenolepis spp. u Pogonophryne spp.

V¥ makpypyca (n = 48) naMHa OT KOHYMKA HOCA 10 aHAJIBHOTO OTBEPCTUS M3MEHSIACh B IIpe-
nenax ot 17 mo 27 cm, coctaBuB B cpearem 22,2 cm. [Ipu 3ToM nnmHa OT KOHYMKA HOCA /10 KOHIIA
IJIJABHUKOB M3MEHSIACh B mpezenax oT 52 1o 87 cM (62.4 cMm B cpeaHeM). Macca Tena BapbupoBasia
ot 0,52 10 2,4 xr u B cpeanem cocrasuia 1,2 kr. COOTHOIIEHHE CaMIIOB M CaMOK cocTaBuiio 6:1 npu
Macce ronajn ot 40 o 240 r.

JnmuHa neastHoi peIObI (n = 28) BapbupoBana ot 31 1o 45 cM (36 cMm B cpenHeM), Macca - OT
0,2 1o 0,71 xr (0,38 xr B cpennem). bosnee 80% ocobeii nensHOM pHIOBI B IPHIIOBE ObUIH CaMIIaMHU.

SSRU 58.4.2. E. B ¢espane 2011 rona nos npousBoawics Ha mryoune ot 940 o 1900 m B
Mope CoapyxecTBa. B ynoBax mpucyTcTBOBaM 0COOU aHTAPKTHUECKOTO KIIbIKada oT 62 10 182 cwm.
Cpennsisi nnuHa camioB - 122,8 cM, cpenusis anuHa camok - 138 cm. CooTHOIIEHHE CaMOK M
camioB - 1:1,03. Mopaneubiii kiacc - 135-155 cm (45,4%). B cuny HeOONbIIOTO KOJUYECTBA
MOMMAaHHBIX 0CO0e, JaHHBIE O MAacce W CTaAMsIX 3PENOCTH TOHAJl MUMEIOT HE CaMyl0 BBICOKYIO
CTaTUCTUYECKYIO TOCTOBEPHOCTb.

Macca caMOK aHTapKTHUECKOTo Kjblkaua BapbupoBajia oT 5,5 no 87 kr (B cpenHeM 38 Kr).
Macca camriios - ot 5,5 o 76 xr (B cpennem 33,5).

Macca ronan y camok Bapbuposaia ot 100 no 5700 r (B cpennem 1277 r). Y camios - ot 100
10 4800 1, B cpeanem - 880 r. Ctaguu 3penoCcTH pacupeeIINCh CIeIYIOIUM Opa3oM: camilbl - | -
18%, II - 24%, III - 42%, IV - 16%; camxu - I - 8%, II - 11%, III - 56%, IV - 25%. Ps1ObI V cTaguu
3penocTy OTCYTCTBOBAJIH.

[IpunioB ObLT MpenCTaBieH JICASHOW phIO0O M HECKONBKMMH JK3EMIUISIpaMU Makpypyca, a
takxke Muraenolepis spp. u Pogonophryne spp.

VY makpypyca JuiiHa OT KOHYMKa HOCA JI0 aHAJTbHOTO OTBEPCTHS U3MEHSUIACh B Tipezesax ot 19 mo
29 cM, coctaBuB B cpeaHeM (n = 25) 24,5 cm. [lpu >TOM JyiMHA OT KOHYMKA HOCA J0 KOHIIA TJIaB-
HUKOB M3MEHAJIAach B mpeaenax ot 56 no 78 cM (67 cm B cpeqHem). Macca Tena BapbupoBaia ot 0,8

1o 3,1 kr u B cpegaeM coctaBuia 1,74 kr. bonee 95% pbi6 6pun camkamu ipu Macce ronan 210-430 .
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Jnna nensiHol peiObI (n = 197) Bapeuposana ot 20 no 49 cm (35,6 B cpeaHem), macca - OT
0,15 kr go 1,4 kr (0,36 B cpeniHeM).

Muraenolepis spp. (n = 5) umen muny ot 40 1o 57 cMm (51,6 B cpennemM) npu macce ot 1 10
1,84 kr (1,41 B cpenrem). Bce ocobu Obutn camkamu pu Macce roHaa oT 220 mo 550 1.

Pogonophryne spp. (n =3 ) umen anuny ot 17 10 29 cm (21 B cpennem). Bee Tpu ocobu umenu
Mmaccy B 0,34 kr.

SSRU 48.6.G. B nauane mapta 2011 roga 1o npousBonuics Ha riryousae ot 1000 mo 2100 m
B paiioHe octpoBa byse. B ynoBax npucyrcrBoBamu ocobu ot 115 go 180 cm. Cpennsist mymmHa caM-
uoB - 143,5 cm, cpennsas mnHa caMok - 145,6 cm. CooTHouleHue camMuoB U caMok - 1 : 1. Mo-
nanbHbI naTepBai 135-150 cm cocrasnser 46,4%.

Macca caMOK aHTapKTUYECKOTO KiblKada BapbupoBaia oT 5,4 no 84 kr (B cpeaHem 42,3 xr).
Macca camrios - ot 7,8 1o 84 xr (B cpennem 41,1).

Bec ronag y camok ot 125 1o 7650 r (B cpeqnem 2405 r). Y caMIioB Macca TOHaJl BApbUPO-
Bana ot 100 mo 5000 1, B cpennem - 1670. Cramuu 3peioCTH pactpeaeIUINCh CIEAYIONUM 00pa-
30M: caMIbl - | - 5%, 11 - 128%, III - 37%, IV - 49%; camku - I - 5%, II - 12%, III - 24%, IV -56%.
Pre16B1 V cTagum 3penocTr OTCYTCTBOBAIIH.

He3nauntenbHOE KOMMYECTBO MPHIIOBA OBUIO MPEACTABICHO B OCHOBHOM Antimora rostrata,

Macrourus whitsoni n Champsocephalus dewitti.

OO0cyxneHue pe3yJbTaTOB

[TonHbIi aHaIM3 MOTYYEHHBIX JAaHHBIX, KOTOPBIA OyAeT BO3MOXKEH IOCJe ONpeAeTIeHUs BO3-
pacTa, MO3BOJMT IOJIYYUTh KapTHHY BO3PAacCTHOTO COCTABA AHTAapPKTUYECKOIO KIIbIKada B CE30HE
2010-2011 1. B GONBIIMHCTBE MOAPAHOHOB, MMEIOLINX MEPCHEKTHBHI I poMbicia. OcoOeHHO B
cinyyae npuHiatuds AHTKOMoM KOppeKTUPOBKHM CETOAHAIIHUX KpallHE HU3KUX MPEIOXPaHUTENb-
HBIX OTpaHUYeHUH sl ToapaiioHoB MHI00KeaHCKoro cekropa. HecMoTpst Ha mmpokyro reorpaduro
MIPEJICTABICHHBIX JaHHBIX, HE CTOUT 3a0bIBaTh, YTO OHU COOpPaHBI BO BCEX MOJpalOHAX HE eIUHO-
BPEMEHHO, a TIOCIIeI0BAaTEeNIHO B MEPUO] ¢ JeKadps mo MaptT. Kpome Toro, orpaHnueHHOE KOJIHYe-
CTBO IMTOCTABOK, JUMHUTHPOBAHHOE TPOMBICIIOBON HEOOXOIUMOCTBIO, HE MO3BOJIHT MOIYyYUTh KapTH-
HY BO3pPacTHOH CTPYKTypbI NOMYJISLMU C IPETEH3UEeH Ha aOCOIIOTHYIO TOYHOCTh JUIS BCEH IuIoIma-
JIA parioHa.

B SSRU 48.6.G u 88.1.C pa3MepHbIii cOCTaB aHTAPKTUYECKOIO KJIbIKaya yKa3bIBae€T Ha TO,
YTO HOMYJISKUSA B 3TOM MECTE IIPEJICTABIEHAa B OCHOBHOM KPYITHBIMU ITOJIOBO3PEIBIMU OCOOSMHU.

Kpome Toro, MO)XHO OTMETUTh CPaBHUTEIBHO HEOOJBIIOE KOJIMUYECTBO MPHUIIOBA NP UCIIOJIb-

30BaHUHU TpOT-ApYycCa. Macca IMPUJIOBAa HUKOTZAa HE AOCTUTATIA IMPEAOXPAHUTCIBHOIO OIpaHUYCHU,
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npusstoro AHTKOMowm, u aepanack B Ipefesax OIHOTO IMPOLEHTa OT Beca YJIOBOB LIENEBOI0O
Bua. OcoOblil HHTEpEC TpeACTaBIsAeT pailoH ocTpoBa byBe, MOCKONBKY JIOB aHTAPKTUYECKOTO KJIIbI-
Kada B 3TOM paiioHe OblT HayaT ToJbKO B mpouuiom roay Pecmy6mnukoit Kopes [Iletpos, 2011].
AHTapKTHKa - OY€Hb MHTEPECHBIH M MaJI0 M3YUYEHHBIH pernoH MupoBoro okeana. Oouraro-
MK B HEM aHTAPKTMUYECKUM KJIbIKAy, MMEIOLIUI HeMalblii MHTepec Ui PhIOOJIOBHBIX KOMITAHHM,
MpeACTaBIsAeT cO0O0M OMH U3 CAMBIX MHTEPECHBIX OOBEKTOB JJISl U3YUYCHHUSI B CHITy BOCTPEOOBaHHO-
CTH U MOPOH HEOOXOAMMOCTH JIaHHBIX 10 €ro OMOJIOTMH M MPOCTPAHCTBEHHOMY paclpeieieHUI0

JJI1 BOBMOXXHOCTH OCYUICCTBJICHUS ITPOMBICJIA. I/ICCJ'IGI[OBaHI/IH JAOJIDKHBI ITPOJOJIKATHCA.

Cnucok Jureparypbl

MeToauveckue yka3zaHus 1o cOopy u mepBUUHON 00pabOTKE UXTUOIOTUYECKIX MAaTEpUAIOB B
Bogax AHTtapktuku. 1983. - 53 c.

IlerpoB A.®. Pacnipenienenue u 6MOJIOrMYECKHE XapaKTEPUCTUKU IBYX BUJIOB KJIbIKaueil poaa
Dissostichus (cem. Nototheniidae) octpoBa Byse // Bonpockl nuxtronoruu. 2011, B nedaru.

CnpaBoYyHMK HayyHOro HayltoAaress (MHCTPYKLMHU MO NPOBEICHHUIO HAOMIONEHUH M crpa-
BouHbIe Marepuaibl. 2006, AHTKOM, 131 c.

IycT K.B. Pui0bI 1 peiOHBIE pecypcbl AHTapkTHKH. - M.: U31-B0 BHUPO, 1998. - 163 c.

IOxoB B.JI. AHTapkTHueckuii kiablkad.- M.: Hayka, 1982. - 114 c.

VIIK 597-11:597.442(262.81)(282.247.41)
OUBNOJIOI'NMYECKOE COCTOAHHUE PYCCKOI'O OCETPA,
CEBPIOIT'H U CTEPJISAJIN B COBPEMEHHBIX OKOJIOI'MYECKHUX
YCIOBUSAX KACIIUS 1 BOJITA

C.A. I'onosunosa, /I.P. @aiizynuna

@I'VIIl «KacnHUPX», Acmpaxanv, Poccus

Ouznonornyeckoe Onmaromonxydue TUAPOOMOHTOB OOMTAIONIMX B  BOJHOM  cpele,
XapakTepu3yeTcs: OOJBIION 3aBUCUMOCTBIO OT (JaKTOPOB CPEbl U, IPEKIE BCErO, OT YHCTOTHI BOJBI
B KOTOpOﬁ OHH OOHTAIOT. 3arp$I3H€HI/I$[ BO[[OéMOB Pa3siIMnYHbIMU BHJaMH TOKCUKAHTOB HE TaKasd YyiK
U PEOKOCTh, B YHCIO 3THX BOAOEMOB BxoAsaT p. Bonara m Kacnuiickoe Mope. CTpeMHUTENbHO
pasBuBaroIasicsa 100bua He)TH B CaMOM MOpe U MPUOPEKHBIX pailOHAX, YBETUYUBAET BEPOSTHOCTD

3arpsisHeHust Kacnust HeThio u HedrenponykTamu. BeneacTsue 3Toro B Bojax M IpyHTax yCThs
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p. Bonra u Cesepnoro Kacnusi u qpyrux perioHOB MOPS BBISBISUIOCH U BBISBISETCS A0 CHUX TOP
IIPEBBILIEHUE TOMYCTUMBIX HOPM I10 pa3InYHbIM TOKCHYeCKUM BenlecTBaM [Eropos u np., 2006].

Marepuanom st UCCIEIOBAHUS CIYKWIH PyCcCKuil ocetp (Acipenser gueldenstaedtii Br.) n
ceBprora Acipenser stellatus Pall, BeutoBnennsie B CeBepHom m Cpemnem Kacrmm m crepnsiab
Acipenser ruthenus L., B3iTas Ha aHanu3 U3 HEBOJHBIX yJIOBOB B p. Bonra, B nmeTHuil mepuon.
NccnenoBannbie ocodbu ocetpa (52 3x3.) [Ipencrariensl B 0CHOBHOM MojoabiMu peidamu (Iep 78 cm,
mcp 2,5 Kr) U HaXOJWIKNCh, B OOJBIIMHCTBE CBOEM, HA 11 CTaJUM 3PEJIOCTH TOHAJ (C3T) U JIUIIh
HeOoJIbIIasl YacTh MMEJA TOJIOBBIE Kele3bl 1 ctaauu 3penocTtr. CeBprora (7 9K3.) B cpeaHeM Oblia
Maccoit (mep) 4,6 xr, npu juHe Tena (lep) 100,6 cm Ha ii c3r. YpoBEHb pa3BUTHS MOJOBBIX JKeJle3 U
CaMOK M CaMIIOB CTEpPJIsiIM COOTBETCTBOBAI 11 CTaMU 3pPENIOCTH IpH cpenHeit macce(mep) 0,83 kr u
mmHe Tena (Iep) 49,4 cm. Jlns oneHKH (U3HOIOTHYECKOTO COCTOSIHUSI OCETPOBBIX PBIO OMPEIEIISIIN
MOKa3aTesid KPOBU, XapaKTePU3YIOIIHe OCTKOBBIA, JTUTTUIHBIA M OKUCIUTEIbHBIH 00MeHBI. OOt
CBIBOPOTOYHBIHN OeJoK (0cO) mccienoBanu ¢ momomsio pedpakromerpa upd — 4540, comepkanue
OeTa-munonpoTensioB (B—Im) B CHIBOPOTKE KpoBHM — Mo Mertoay bypmreitna um Camaii, oOmumid
XOJIECTEPHH (XC) B CBIBOPOTKE KPOBH — SH3UMATHYECKUM MeToioM. Onpenenenne remornoouna (hb)
B KPOBH OCYIIECTBIISUIHN 10 MeToay M.c. KymakoBckoro. Tak kak Ha i1 C3T OJ0BOro A1uMopdusma He
Habmonaercs [enyxun, 1974], ananu3 OMOXMMUYECKUX TOKa3areie Benu Oe3 pasmereHHs Ha
CaMOK U CaMIIOB.

Nzyuenne (U3MOIOTHMUYECKOTO COCTOSIHUE PYCCKOTO OCETpa, BBUIOBIEHHOTO B MOpe,
BBISIBIJIO TIOHIDKEHHBIH ypOBEHb (DYHKIIMOHMPOBAHUS y WCCIENOBAHHBIX O0CO0EH OCHOBHBIX
MeTabOIMUECKUX TMPOILIECCOB, OTPAXEHHMEM YEro CTajo CHIDKEHHE IapaMeTpoB KPOBHU
OTHOCUTENBHO Tpouuibix (1966-1973 rr.) net, xorma skonoruyeckas cutyanus Ha Kacnum Obuia
6naronpusatHoi. CozpepikaHue B KPOBU OOIIET0 CHIBOPOTOYHOIO Oelika M CYMMAapHBIX JIMIUAOB
ymenblimiocb B 1,2 u 1,8 pasa. bonee miybokux HapymeHuid B OelkoBOM oOOMeHEe He
3a(UKCUPOBAHO, YTO MOATBEPKIAET COJACPKAaHUE B KPOBU allbOyMUHOB, COCTABISIOIIUX YYThb
MeHbIIe nonaoBuHbI (12,8 1/1) chiBopoToyHOro Oenka. Y Apyrux (PU3HOIOTHUECKHX MOKa3aTelei,
0TOOpaXKAIOMIUX Pa3TUYHbIE CTOPOHBI JUMUAHOTO OOMEHa — [-JIHUIONPOTEHIOB U XOJECTEpHUHA
W3MEHEHUsT HOCWIM pa3HOHANpPABICHHBIM XapakTep: YPOBEHb [-JTUMONPOTEUAOB B KPOBU
noBeicuiics B 1,5 pasa, comeprkanue xonectepuHa cHuzunoch Ao 0,54+0,06, nporus 0,70+0,03r/1 B
60-70rr.,, ocobenno y psi0 u3 Cpeanero Kacrms — 0,19 1/n, uyto XapakTepHO pbIOaM
MOCJIECTPECCOBOTO COCTOSTHUSI WJIM HaXOASAIIMXCA B JATENsHOM crpecce [[epackun, 2006].
[ToBbIlIEHHBIH YPOBEHb B-TUMONPOTEUIOB B KPOBH TaK K€ AMATHOCTHPYETCS, KaK M HapylIeHHE
JUMHUIHO-0eNKOBOrO 0OMeHa. [IoHMKeHHBIMU BETHYMHAMHU XapaKTePH30BaJICS U TaKOW BayKHBIH Ma-

paMETp KpPOBU, KaK COACPIKAHUUC reMOoII00MHa — OH COCTaBJISII B CpCAHCM y OCCTPOB U3 CpenHero
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Kacrius 49,1542,35 r/n u 42,2+5,1 r/n, y psi6 u3 Ceeproro Kacnus — 60-70 rr.-65+1,6 /1), uto
CBOWCTBEHHO aHEMHUYHOMY COCTOSIHHIO PBIO.

VY cesptoru, BeutoBeHHON B CpemHem Kacmmm, kak m y pycckoro ocerpa, (pusmonoro-
OMOXUMHUYECKHE IMapaMeTphl KpOBU ObLIN HIDKE, 4eM y pbid n3 CeBepHoro Kacmus. OcoGeHHO 3TO
OBUIO XapaKTEepHO I XOJECTEPHHOBOTO MoKaszarens, KOTopbld Obi1 B 1,8 pasa meHblle, 4eMm y
cespror (0,56+0,18 1/m) u3 Cesepnoro Kacrus m 6but manek ot ontumanbsHoro (0,95+0,03r/x:).
ConepkaHne CyMMapHBIX JTUIHAOB (5,27 T/71) OBUIO HECKOJIBKO BBINIE HOpMaiabHOTO — 3,97+0,14,
a KOHIEHTpaIus B-TUNONPOTEeUIOB HE OTIaNYaiach oT TakoBoi 60-70 rr. mpomwioro Beka — 4,5 r/i.
VY pwi6 3 Cpennero Kacrust o ObuT HIDKE — 3,8 T/, KaKk M coziepikaHne Oeka B KPOBH, KOTOPOE
o010 Ha 15% Menbie, yem y ocobeit 3 CesepHoro Kacmus, cocrapmssmiero 26,4+5,0 1/, 4to
cymectBeHHO MeHble HOpMbI (30,7+0,49). [TonmwxkeHHbIM, TpoTUB 60-70 IT. TPOILIOTO CTONETHUS
(64£1,9 1/m), Obuto W copepxkanue remornoOuHa (okxomo 40 1/m). Takue mokaszarenu KpoBU
CBOMCTBEHHBI IOCTCTPECCOBOMY COCTOSIHUIO PbIO, NMPUYMHON KOTOPOTO SIBISIETCS JJIUTENbHAs
WHTOKCUKaIMs He(DTEyTIeBOJOpOIaMH, KOHIIEHTpaIus KoTopbix B 2010 1. mo manHbIM JabopaTopuu
BOJHBIX MPOOJIEM U TOKCHMKOJIOTHMHU YBEIMUYMIACh, MO cpaBHeHHIO ¢ 2009 1., B 2,4 pa3a. OcoOeHHO
ObUIM 3arpsi3HEHBI pailoHBl 3amajHONW YacTH MenkoBoabs — 14,5 B utone u 12,2 T1JIK B urone u
aBrycTe, a B CeHTAOpe paiionbl mpuriyoor 30HbI CeBepHoro Kacmusa (26,2 TIJIK), xotopsie
SBIIAFOTCSL OCHOBHBIMH ~ pallOHAaMHW MECTOOOHMTAaHHMS OCETPOBBIX pbl0. OnHako Haumboee
3arps3HeHHBIMU HeTeyrieBogopoaamMmu okasanuck Boabl Cpeanero Kacnus — 41,2 TTJIK.

B omnuune ot oceTpa U CEBPIOTH, y CTEPIJISAM, BBIJIOBICHHON B PEKE B MEKCHHBIN IIEPUOL,
WCCIIC/IOBAHHBIE TTApaMeTPhl KPOBU TMOUYTH HE OTIIMYAINCH OT TAKOBBIX y PBHIO, MCCIETOBAaHHBIX B
70-e rompl ipontioro Beka. Comepikanue reMornoonHa B kpoBu (6043 1/11) 6p110 B TIpeesax HOPMBI
s peid 1T C3I. O6mwme nunuast (5,82+0,68 r/71) cOOTBETCTBOBAIM MEPUOAY HAryla CTEpPISAH,
OTpaXkasi XOpOULIYI0 O0ECIEUeHHOCThIO PHIO KOPMOM, YTO HAIUIO OTPAXCHHWE B COMACPKAHUU
JMIMAIO0B B MbIeyHON TKauu — 1,26+0,215%, u B-nmunonporennos (3,56 1/11), CBUAETENCTBYOLIIX
O TOBBIIIEHHBIX BO3MOXKHOCTSAX HMX MHEPEHOCAa M PACHpPENENICHUS MEeXAy TKaHAMH. XOJeCTepuH
KpPOBH Y CTEpPJIS AN HECKONIBbKO yBenuueH — 1,56+0,34 /1, 94T0, BO3MOXXHO, CBSI3aHO C MOBBIIIEHHBIMU
TeMmreparypamu B JIeTHUH nepuod. [louytn He OTiaMuancs OT HOPMAJIbHOTO COCTOSIHUS OEIKOBBIN
MeTab0IM3M, KOHEUHBIM BBIPA)KEHHEM KOTOPOTO CTaJI0 COAEpKaHHE BOAOPACTBOPUMOIO Oeika B
MBIIIIaX, OTIMYAIOMIETOCs BEICOKUM ypoBHEM — 70,07+3,85 Mr/T ChIpOi#l TKaHU, IPU KOHIICHTPAIIMH
B KpoBu 27,7£2,1 /7.

Takum 00pa3oMm, (U3NOIOTUYECKOE COCTOSHUE OCETPOBBIX pbI0 B Kacmwmiickom Mope B
COBPEMEHHBIX YCJOBHUSAX XapaKTEPU3yeTCsl PA3IUYHON CTENEeHbI0 (YHKIMOHAIBHBIX HAapyIICHHH,

BBI3BAaHHBIX MHTOKCUKAIUEH HEPTEYIIIeBOIOpOAaMu. Y CTEPIISIAN TaKUX SIBJICHUIN HE HAOIIOMaeTcs.
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VK 597-113:597.553.2(268.45)
XAPAKTEP OTKOPMA PABHOPASMEPHOM MOWBBI

BAPEHIIEBA MOPA B TEIIVIBIE I'OAbI (2009-2010 rr.)
Topoeesa A.C.

Tonapnwiii HayuHO-UCCIe008aMENbCKUTE UHCTIUNYI MOPCKO20 PbLOHO20 XO3SUCMEA
u oxkearnoepaguu um. HM. Knunosuua (IIMHPO), . Mypmanck, Poccus

syromolot@pinro.ru

MoiiBa — IMPOKO pacIPOCTPAaHEHHBI MPOMBICIOBBIN Nenarnyeckuii Bua. Hauano uzydyenus
MUTaHUS 6apEHIIEBOMOPCKOM MOMBBI OTHOCUTCS K 60-M Togam MpoIyioro ctonetus. B mocnemyto-
e Tobl OBUTH M3yYeHbl KOPMOBBIC MUIPAIMH, IHUIIEBOE MOBEACHHE MOWBBI, 0COOEHHOCTH €¢
OTKOpMa B pa3Hble KIMMaTUYECKHUE MEPHUObl, B TOM YHCIE B 3aBUCUMOCTH OT BEJIMYMHBI 3araca,
pacnpeneneHusi 1 COCTOIHUS nonyasanuu. Mouutopunr nutanust Moiesl B [IMHPO npoBonusics B
1976-1992 rr., a Takxe B TedyeHue nocnennux 10 ner. Xapakrep NuTaHUs MOWBBI 3aBUCUT OT CPOKOB
00pa3oBaHMs MaKCUMAJIbHBIX OMOMAacc Me30- M MaKpOIIJIAHKTOHA. B COOTBETCTBUU C BBISIBICHHBIMU
3aKOHOMEPHOCTSIMU BO3PACTHBIX pA3NIMYUil B NHUTAaHUHW MOWBBI, OPraHMU3Mbl MEPBON TIPYIIIBI
Copepoda cocTaBISIOT OCHOBHYIO THIIYy HEIOJIOBO3PENBIX PhIO, B TO BpeMs Kak Oosee KpyIHBIC
Euphausiacea, Hyperiidae — npenMyIIECTBEHHO  IOJIOBO3pENbIX ocobel. OgHaKo KECTKOH
perilaMeHTalui B UX MOTPeOIEHNH MOMBOI HE CyIIECTBYET, TIOCKOJIbKY pbhl0a BCEraa CTPEMHUTCS K
MaKCHUMaJbHOMY HACBHIIICHHUIO 33 CYET KPYIHBIX KEPTB, IPU YCIOBUU UX AOCTymHOCTU. [loaTomy
peliaoiiee 3Ha4eHUe B MEPHUOJ] Haryjga MOWBBI UMEET COOTHOIICHHE U 00ECIEYeHHOCTh MUIIEH

Henon01303pen0171 u HOJ'IOBOSpGJ'IOfI JacCTH €€ IMOMIYJIsIINH.
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W3ydeHne muTaHuss MOMBBI MPOBOAMIM HAa OCHOBAHWU aHAIN3a COMIEPKUMOTO 3KETYIKOB,
COOpaHHBIX B POCCHICKO-HOPBEIKCKOW IKOCHCTEMHOUN cheMke B aBrycre-ceHTsOpe 2009-2010 rr.
B 3T TOombl YUCIEHHOCTh MOWBBHI ObLIa BBICOKOW (350-570 Mipnd. 9K3.) M XapaKTepU30BaIach
npeobiajaHieM B TOMYJSALMU KPYIHBIX IOJOBO3pENbIX PBhIO B Bo3pacte 2-3 neT. AKBaropus
Haryna Oblla IIMPOKOM — OT 3amagHoi wactu apxumenara IlImumnbepren no apxumnenara 3emiis
@panna HMocuda m Hosozemenbckoir Oanku. I[IpoObl oTOupanu B paifoHax pacmpeneiaeHus
OCHOBHBIX CKOIJICHWH MOWBBI, OOpaOOTKy Marepuaja BBIONHSIN IO CTAaHAAPTHOW METOIUKE
(Bcero obopabortano 460 sxemynakoB). [IpoBoamiack mosmHas uACHTU(GUKAINS MUIIEBHIX OPTaHU3MOB,
paccuuThiBanachk ux aous mno macce (%). IHTeHCHBHOCTh TUTaHUS MOMBBI OMPEIEIISIN 0 HHIEKCY
HanonHeHust xkenyakoB (MHXK) B mpomenmmumie. JKupHOocTh oleHuWBamu 1o KodddummueHty
XupHOCTH (%) KaK OTHOIIEHHWE MAaCcChl BHYTPEHHETO JKMUPa K Macce PhIObI 0e3 BHYTPEHHOCTEH.

B 2009 r. nmutanue MoIBBI B HaWOONbIIEH CTENEHW OBLIO CBA3aHO C 3B(day3ungaMu.
[TocnenHue cocTaBisuIn OCHOBY IMUILK pbIO Beex pasMepoB (11-19 cm) B paiione 3®U, Ha rore u B
MEHbIIIeH creneHu Ha ceBepe HoBozeMenbckoi 6anku (Ha rpanuile ¢ BospsimenHoctrio [lepces),

Kak 1 B OOJIBIIMHCTBE FOT0-BOCTOYHBIX PaliOHOB Yy pbIO pazmepom 7-17 cM (puc. 1). B 3anagHoi yactu

2009 |
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00200 300-300 A0-E007 F00-500 600-300 =300 O Chaetognatha
8 IIpoyee

Puc. 1. CocraB nuuiu MoiiBbI (% 1m0 Macce) B OCHOBHBIX palloHAX
ucciaenopanus bapenuesa mops B 2009 r.
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HaryJlpHOTO apeaia notpeodneHue 3Bay3un ObUI0 MEHEee peryisipHbIM. 311eCh Y PO BceX pa3MepoB
9B(ay3uupl B MHUIIEC 3aMEHWINCH am(uIionaMu (TUNEpUHIAMK), U TOJBKO HAa CaMBIX 3amaJIHbIX
ydacTkax — komemonamu. OCHOBHOE e TIOTpeOIeHHE KOMENOa OTMEYaJoCh Yy MOWBBI BCEX

pa3MepoB Ha ceBepHbIX ydacTkax HoBozemenbckoil OaHKH MPH BHICOKONH MHTEHCUBHOCTH MUTAHUS

(MHX 482 %o00). 13 komeno B JKeTyaKax MOWBBI yaile Bcero Berpedanuch Calanus finmarchicus,

C. glacialis, C. hyperboreus n Metridia longa; cpenu 3Bday3uun — Thysanoessa inermis (19-32 mm),
JIOTIOJTHAEMBIE KPYIHBIMU SK3eMIusipamu Meganyctiphanes norvegica (35-40 Mm); TUnepuuabl B
IIUILE MOMBBI Ha 3a11a/ie B OCHOBHOM ObUIN MPECTABIEHbl MEIKUM BUioM 1. abyssorum.

B 2010 r. xapakTep nuTaHust MOMBBI ObLT 030K K TakoBoMy B 2009 T., XOTSI Ha CEBEPHBIX
akBaropusix (3®U) sBday3uuasl B ee MUTAHUM MMEIH MEHbIee 3HadeHue (puc. 2), a cocraB

MTUIIH, 0COOEHHO Y MEJTKOH MOWBBI OBUT Pa3HOOOPA3HBIM: KOTIETIONbI, aM(PHUITOBI (APKTHYECKUHN BT

171-190
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o020y N0-300 A0S0, E00-500 G00-200 =800 O Chaetognatha

A [Ipouee

Puc. 2. CoctaB num moiiBbl (% 1o Macce) B OCHOBHBIX pailoHax
ucciaenopanus bapenuesa mops B 2010 r.
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T libellula), xpouionorue mosmocku (Limacina helicina), xetorHarsl. HecMoTpst Ha mMpoxuit

MUIIEBON CIIEKTp, Haubombinas uHTeHCHBHOCTh TmTanus (MHXK 542 %o00) oTMeuamack mpu
noTpeOneHun MoiBout Euphausiacea, u3 KoTopbix, kak u B 2009 1., BCTpeyaauch MpeuMyIIeCTBEHHO
OopeanbHble BUABI 1. inermis, u M.norvegica. Taxke HHTEHCUBHO MOWBa MUTaiach Ha Bo3BbIIICH-
Hoctu Ilepcest u HoBozemennckoit 6anke (MHXK 417 u 453 %oo COOTBETCTBEHHO), HO B paiioHE

Bosseimennoctu Ilepcest ormedanochk abcomorHoe momuHupoBanue Euphausiacea (84 %), a B
paiione HoBozemennckoii 6anku Copepoda u Euphausiacea BcTpedayich MOYTH B PaBHBIX JOJISX
(44 1 41 % cOOTBETCTBEHHO).

BcnenctBre HHTEHCUBHOTO OTKOPMA, dKUPHOCTH MOMBBI B paCCMaTpUBAEMbIE TOABI B IEPHOJ
Harysja ObUIa Ha BBHICOKOM YPOBHE, a €e MakcuManbHble 3HaueHus (16,3 %,) oTMedyanuch B paiioHe

3emnin @panna-Mocuda B 2010 .

VK 628.394.1:574.5
OLEHKA BJIMSAHUA CTOKOB OAO «YIXK» HA KAYECTBO BOJbI

B OBBO/IHOM KAHAJIE I'OPOJA HOBOYPAJIbCKA

H.B. /Tuoenxo
Ypanvckuii punuan @I'VII «I ocpvioyenmpy, Examepunbype, Poccus

E-mail: grc-ural@mail.ru

B Hacrosimee Bpemsi MPakTHYECKH HEBO3MOXKHO CO3JAHHME «3aMKHYTHIX» KPYITHOMACIITA0-
HBIX IIPOMBIINIJICHHBIX ITPOWU3BO/ACTB. B cBa3u ¢ »tum np06neMa YCTAaHOBJICHHUA KPUTCPHUCB
0€30MacHOr0 OTBEJCHHUS CTOYHBIX BOJ OCTAaeTcsl BecbMa akTyajdbHOW. OIHUM M3 HEOOXOIUMBIX
yCIIOBUH pa3pabOTKU KPUTEPHEB BOMOMOIB30BAHUS SBISETCS OIEHKA COBPEMEHHOIO SKOJOTHYEC-
KOTO COCTOSIHUSI BOITHOTO 00BEKTa, CTETICHH aHTPOIIOTCHHOM HArpy3Ku Ha BOJAOEM U €ro BOJocOOp u
TOYHOE ONpee/IEHUE KaTerOPUH BOIOIOIb30BaHUS.

enpto maHHOW pabOTHI SBISETCS OLIEHKA COBPEMEHHOTO PHIOOXO3SMCTBEHHOTO 3HAYCHMSI
o0OBonHOTrO KaHana . HoBoypanbcka, mpuHUMaromiero crounbie Boasl npennpusatas OAO «YIXK».
OOBoHOW KaHaN SIBISETCS OTKPBITBIM MAarucTpPajbHBIM KOJJICKTOPOM IMPOMIIMBHEBOW KaHAIU3a
MU POM30HKI . HoBoypasibcka. BogoTOK MpoTeKaeT B MCKYCCTBEHHOM PYyCIIe, €ro CTOK (OpMHU-
pyeTrcs MCKIIIOUUTENBHO 3a CYET MOCTYIJIEHUS cOpOCHBIX BoA C mpeanpustuii r. HoBoypaibcka:

YOKX, Mam3asoaa, LlemenTHOro 3aB0aa, 0OUUCTHBIX coopykeHuid MYII «Bonokanam» u ap.
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Jlis  OLIEHKM COBPEMEHHOTO PBIOOXO3SCTBEHHOTO 3HA4eHHs OOBOMHOTO  KaHala
r. HoBoypanbcka ucciieoBaHus B JIETHUM, OCEHHUM, 3UMHHUI U BECEHHUM MEPUOIBI TPOBOIMIINCH

Ha 4CTBIPCX CTAHLUAX!

. cT. 1 — 006BoaHOM KaHan B 20 MeTpax HMKE BIIAJICHUS B HETO BBIITYCKAa CTOUYHBIX BOJ
Ne 3 OAO «YOXKw;

. cT. 2 — BoIycK Ne 4 OAO «YIXKy;

. cT. 3 — 00BO/IHOM KaHaJ HUXKE BIAJEHUs B HETO YeThipex BhIMyckoB OAO «YOXK»;

B 1 kM BbIlIe MecTa cinusiHug ¢ p. HeitBoil.

J cT. 4 — p. HeliBa nocne BnajeHus B Hee OOBOJHOTO KaHaja, Iepe] BIAJACHUEM B

HeitBo-Pynsauckuii npya.

COop ruapoOHOIOTHYECKOT0 MaTepuaia C Ielbi0 HM3Y4YeHHsI COCTaBa, paclpeaeiieHus,
YUCIIEHHOCTH M OHOMAacCchl [OHHBIX >KUBOTHBIX MPOBOIWJICS OOIICTPUHSATHIMU METONAaMHU C
WCTIOJIb30BaHMEM KOJMUYECTBEHHOTO OpYAHMs JioBa — nHodepnarens [leTepcena, muomaapio 3axBara
1/40 m?. TIpo6br GeHToCa GPHKCHPOBATHCH HA MecTe 4 Y-HBIM PacTBOPOM (GOpMAIIHHA.

BunoBoii cocTaB M KOJMYECTBEHHOE Pa3BUTHE OMOLIEHO30B JIOHHBIX OPTraHU3MOB JIOBOJBHO
HAJEKHO XapaKTepU3YIOT CTENEeHb 3arps3HeHHs] TPYHTa U MPHAOHHOTO cJos Boabl. J[oHHBIE
KHUBOTHBIE U MX COOOIIECTBa, Orarogapss 0COOEHHOCTSM MX 3KOJOTMH, MOTYT CIYKUTh XOPOIIMMHU
MOKA3aTeNIIMUA TIPOUCXOSIIIUX M3MEHEHUIH BHEIIHEH Cpelbl, B TOM YHCIE W aHTPOMOTCHHOTO
xapakrepa. K Hacrosmiemy BpeMeHH pa3pabOTaHO MHOTO pa3IMYHbIX METOJOB OICHKM KauecTBa
BOJIbI, YYHUTHIBAIOUIMX COCTAaB JOHHBIX J>KUBOTHBIX. B maHHOW pabGoTe AN OLEHKHU CTENeHU

3arpsi3HEHUS BOAHOM cpebl ObUT paccunTaH UHICKC BUAOBOTO pasHooOpasus lllenHoHa:

bl n,
d :_(Z,j*l()gz;l’
IJIe Nj — YUCIIO 0CO0OeH 1-TOr0 BHJIA; N — YUCJIO 0CcO0ei B mpobe, S — YKUCI0 BUIOB. 37€Ch YUTEHO
MIPABUJIO YMEHBIICHHS YHCIIa BUIOB KUBOTHBIX C YBEJIMYEHUEM 3arps3HeHus. Cuuraercs, uro d>3
COOTBETCTBYET YHCTHIM, d 0T 1 10 3 3arpsizHeHHBIM, d<] — rPA3HBIM BOOEMAM.
Jl1s1 onieHKM BO3MOXKHOTO HeTaTUBHOTO BIMSHUS CTOKOB OAO «YOXK» Ha KauecTBO BOJIBI
B p. HeiiBa HE0OXoAMMO CpaBHUTH COCTOSSHHE OHMOT BOJHBIX OPTaHM3MOB Ha CTaHIMHU 1, T7AE
MIPAKTUYECKH BECh CTOK C(OPMHUPOBAH 3a CYET MOCTyIUIeHUs cTouHbIX Box OAO «YOXK», Ha
CTaHIMM 3, pacIojoKEHHON HuXke BeeX CTOKOB (kak OAO «YOXK», Tak U IpyruxX IPOMBILIUIEHHBIX
MpennpusIThii) U Ha ctaHiuu 4 B p. HeliBa Hibke BriajieHUs] 0OBOJJHOTO KaHaja.
Ha ct. 1 mmpuHa kaHana cocTaBisiia B pa3HbIe MEPUOJIBI TOAa OT 2 10 3 METpPOB, ITyOnHa —
0,3-0,4 M. Pycno n Oepera kaHajia 3axjJaMJ€Hbl yNaBIIUMH JAEPEBBSIMH U OBITOBBIM MYCOPOM.

prHTbI NpEACTAaBJIICHbI 3aUJICHHBIM TIICCKOM, BOJAHAasA PACTUTCIBHOCTL OTCYTCTBYCT. CKOpOCTL
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TedeHus coctaBmsa 0,3-4 m/c. B wurone Ha crtaHmuu 1 OCHOBY YHCIEHHOCTHM U OHMOMACCHI
COCTaBWIIM TOJIMCANIPOOHBIE JHUYMHKA XUPOHOMHUJ| CPEau KOTOPBIX AomMuHupoBanu Chironomus
dorsalis, enuawuno monamanu Procladius ferrugineus, Cryptochironomus gr. vulneratus u
Ablabesmyia gr. monilis. [loMuMO JWYWHOK JJIMHHOYCHIX KOMapoB OOHApY>KEHBI OJUTOXETHI
cemeiicta Tubificidae (Tubifex tubifex + Limnodrilus hoffmeisteri). OceHpl0o U B TOAJEIHBIN
MIEPHUOJ JIMYUHKYA XUPOHOMHU/I TTONAAANId €MUHIUYHO. bbutn BeisiBIeHb! Juite Chironomus dorsalis u
Tanytarsus gr. gregarius. B HE3HAUUTETHHOM KOJIMYECTBE OBLIM OOHAPYKEHBI OJIMTOXETHI
Limnodrilus hoffmeisteri n iusiBku Erpobdella octoculata. nnexc llleHHOHA Jy1s1 JAHHOTO y4YacTKa
paBeH 2, 4TO COOTBETCTBYET KaTETOPUHU BOAOEMOB CO CpPEIHEH CTETEeHBIO 3arpsi3HEeHUSI.

[Mupuna kanana Beimycka Ne4 (ct. 2) coctaBmsa 2 M, mryouna — 0,5 m. Pycmo u Gepera
KaHajia 3aXJaMJICHBI yIaBIIUMHU JICPEBBSIMU M BETKaMHU. [ PyHTHI MpEACTABICHBI 3aUJICHHBIM II€C-
KOM, BOJIHasl paCTUTEIbHOCTh OTCYTCTBYET. CKOPOCTh T€UEHUs IPU 3TOM JocTurana Benuuunsl 0,5 m/c,
B cpemHeM coctaBimsii 0,3 m/c. 3a mepuon McCleAoBaHUN B cocTaBe AOHHOW (hayHbI BBISBICHO
IECTHAILATh BUJIOB TUAPOOHOHTOB. [10 YMCIIEHHOCTH W BUIOBOMY Pa3HOOOpa3wio Mmpeodinananu
JUYUHKA XUPOHOMU. [TOMHMO JIMYMHOK JUTHHHOYCBIX KOMapoB ObUIO 3a)MKCHPOBAHO TPHU BHJIA
PYUYEHHHUKOB, OJUIOXEThl M MHUABKU. PyudeliHMKM NpeicTaBleHbl MIMPOKO PacIpOCTPaHEHHBIMU
Molanna angustata, a tax xe Hydropsyche angustipennis n Neureclipsis bimaculata, TMuuHKI
KOTOPBIX SIBISIOTCS WHAMKATOpAaMU YHUCTOW Boabl. [IpucyTrcTBue B cocTaBe JMOHHOW (hayHBI
OJIUTOCANPOOHBIX BUOB TO3BOJSET OTHECTH BOIBI K KATETOpHH Cia0o3arps3HEeHHBIX. MHIeKc
[lleHHOHA HA TaHHOM YYacTKe paBeH 3, YTO TaK JKe XapaKTepU3yeT BOJABI Kak caabo3arpsi3HEeHHBIE.

Ha ct.3 oTrmedena mmpuHa kaHana 3-7 M MeTpoB, Timyouna — 0,5-1,0 M. CkopocTh TedeHus
coctasmsa 0,2-0,4 m/c. Pycno u Gepera BomoOTOKa 3axyiaMJIeHBl AEPEBbIMU U BETKaMH. [ pyHTHI
MPE/ICTABICHBl 3aWJIEHHBIM TIE€CKOM, BOJHAS PACTHTEIBHOCTh OTCYTCTBYET. 3/1eCh ObUIH
3aUKCUPOBAHBI TONHCANPOOHBIC XUPOHOMUIBI Chironomus dorsalis YUCIEHHOCTh KOTOPBIX
JocTurasia B JieTHUW mnepuox 37440 sk3/M> GroMacca 87,96 F/MZ, MaJIOIETUHKOBLIE YEPBU
Limnodrilus hoffmeisteri n Tubifex tubifex, a Tak ke eIUHUYHO BCTpedanuch nusBku Helobdella
stagnalis. Boicokast muotHocTh Chironomus dorsalis THMYMHKA KOTOPBIX, KaK MPABUJIO, TOCTUTAIOT
OOJIBIIION YMCIICHHOCTH B BOJOEMAaxX CO 3HAYUTEIHLHOW CTEIEHBIO OPraHUYECKOTO 3arpsA3HCHUS U
HU3KO€ BHJIOBOE pa3HOOOpasme 3000€HTOCa TO3BOJIAIOT KIacCH(UIIUPOBATh BOIALI HAa JAHHOM
ydacTke Kak 3arpsisHeHHbie. Muaekc [llenHona <1, 4o xapaktepu3yeT BOIbI KaK 3arpsi3HEHHBIE.

Makpozoobentoc peku HeiiBa (cranuus 4) Himke BhajgeHuss oOBOJHOrO KaHana OeneH
Ka4eCTBCHHO W KOJHUYECTBCHHO. 371€Ch OBLIM BBISBICHBI JIMIIh HEMHOTOYHCICHHBIC JTHYUHKH
xuponomun, Chironomus dorsalis n musiBku Helobdella stagnalis. YrHeTeHHOE COCTOSIHHE TOHHOM

(I)aYHLI Ha JaHHOM Y4YaCTKE I'OBOPUT O BBICOKOM CTEIICHH 3arpsA3HCHUA BOM.
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Taxkum oOpa3oM, CpaBHUTENBHBIN aHaTU3 (PAKTOPOB, MO3BOJISAET CAENATh 3aKIIOYCHHUE O TOM,
yto cTokH OAO «YIXK)», He OKa3bIBalOT 3aMETHOI0 HEraTUBHOI'O BO3JCHCTBHUSA Ha KaueCTBO BOJbI
B 00BogHOM KaHasie. KauecTBO BOABI M yCiIOBUS JUIsl THIPOOMOHTOB JIyYllle Ha CTaHUMU 1 (Huxke
Tpex BTOKOB OAO «YOXK») u 3ameTHO yxyamiaroTcs Ha ctaHiuu 3 (Hmwke 4 BTokoB). Dopmupo-
BaHHE HU3KOTO KayecTBa BOJABI OOBOIHOTO KaHala MPOMCXOAMT HE TOJBKO 3a CYET COPOCHBIX BOI
OAO «YDOKX» ypoBeHb 3arpsi3HEHUS] KOTOPBIX OTHOCUTEIHHO HEBBICOKUU (cTaHIuu | U 2), HO U B
OoJBIIIEH Mepe 3a CUET MOCTYIICHUSI CTOUYHBIX BOJ C APyTrux npeanpustuil . HoBoypanbscka, B ToM
YHUCIIE C OYUCTHBIX COOpYykeHui. B mponsBoacTBeHHON feaTesibHOCTH npeanpuarus OAO «YIXK»
IpHu pa3paboTKe HOPMATHBOB BOJOIOJIb30BaHUs OOBOMHOW KaHai . HoBoypanbcka, SBISIOIIMIACS
MIPUEMHHUKOM CTOYHBIX BOJI, CIIEAYyeT pacCMaTpuBaTh KaK BOJHBIM OOBEKT KAaTETOPUU KYJIBTYpPHO-

OBITOBOT'O BOJIOIIOIB30BAHMS.

VYIK 597.5:597-14.087(261.1)
BUOJIOI'MYECKAS XAPAKTEPUCTUKA U IAHHBIE
11O MOP®OMETPHUHN OKYHA-K/IIOBAYA SEBASTES MENTELLA

TRAVIN MOPA UPMUHI'EPA JIETOM 2011 r.

K. A. Kykoesa
OI'VII « BHUPOy, Mockea, Poccus

OKyHB-KJIIOBaY SIBJISETCS BaXXHBIM OOBEKTOM MPOMBIIUIEHHOTO PHIOOJIOBCTBA B IENIaruaiu
CeBepHO yacTH ATIAaHTHKH. B maHHOM paboTe mpeacTaBIeHbl MaTepratbl o OUOIOTHH U MOp(O-
METpHUHU OKYHsI-KtoBada Mopsi pmuHrepa, coopanusie B niepuos ¢ 14 utons no 4 utons 2011 1. Ha
cynue M-0102 «BunbHioc» B mope Mpmunrepa (puc. 1). JIoB Bencss pa3HOITyOHMHHBIM TpPaJiOM.
O6bem 00paboTaHHOTO MaTepualia MPEeACTaBICH B TAOIUIIE.

Jletrom 2011 1. cKomJIeHUSI OKyHS-KJIOBada OBLIM OTMEUYEHBI B IOTO-3aMaJHON YacTH
nonpaioHa A u ceBepo-3anaaHon yactu noapaiiona B paitona UKEC B croe Beime 500 M (cpeaamii
yJI0B 24 Kr Ha 4ac TpajeHHs), a Takke B CEBEpHON uacTu akBaropuu Mops Mpmunrepa B cioe
mryoxe 500 M (cpemHuit ynoB 65 Kr Ha uac TpaneHus). B napyrux paiioHax cpeaHue YIIOBBI
COCTAaBJISIM 2,5-4 KT Ha Yac TpaJICHUs.

CxoruieHust okyHs-KaoBada B cioe Beimie S00 m B 2011 1. HaGmoganuch Ha IOTO-3araje
nofpaiiona A, rae panee He otmedanuchk (ICES CM 2007). B cnoe mry6xe 500 m xak B 2007 r., Tak

u B 2011 r. ckomieHus: BCTpEYaJIUCh B CEBEPHON YacTU akBaTopuu mopsi UpMuHrepa, rae u Begercs
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Puc. 1. Ilonoxkenne TpajoBbix cranumuii Bo Bpemss MTAC okyHsi-kJII0Baya
Ha cynHe M-0102 «BuabHoc» B mope Upmunrepa B urwone-utoiie 2011 r. YcioBHbIe
0003HAaYeHHUsI: 3eJICHBIM IBETOM OTMe4YeHbl TPpajieHHus B cJjioe Bbime 500 M, seJIThIM — B cj10€
r1y0ske 500 m. A u B coorBeTcTBYIOT noapaiionam no kiaccupuxkannu UKEC

Tabmuua

O0beM 0HOJIOTMYECKOT0 MaTepHuaJia OKYHA-KJIKBa4a, COOPAHHOIO B NEPUO
¢ 14 nrons no 4 nrwus 2011 r. Ha cynne M-0102 «BubHioc» B mope Upmunrepa

ITokazarenu Croit o 500 m Croit riryoxe 500 m Bcero
IIpomepsr 476 1177 1653
[TonHpIit OMOTOTUYECKUN aHATN3 476 526 1002
I'eneTnyeckne u BO3pacTHBIE IPOOBI 259 470 729
Mopdomerpuueckuii aHaIn3 121 76 197

OCHOBHOM TIpoMbIcen. Pasmep oKyHs-KiIroBada u3MeHsics oT 25 10 46 cm. CpenHsis ajiMHa 0Cco0eH,
obutaBmmx Boie 500 M, Obia 35 cm. [myGke 500 M BcTpeuancs Oonee KpyMHBINH OKYHb, CPETHUM
pazmepoM 38 cM. BbIsABIEHBI HEKOTOpPHIE U3MEHEHUS Pa3MEPHBIX MOKA3aTeNIel OKyHs-KJIIoBaya Io
cpaBHeHUIO ¢ JaHHBIMU cbeMkH 2007 . B 2011 rogy orMeudanoch HEKOTOPOE YBEIMYEHHUE CPEIHUX
rokasaresnieil pazmepa u Beca. Ha Bceit akBaropun Tak ke, kak u B 2007 1., mpeoOiaaay camiibl,

OoHU cocTaBsuin Oonee 52%. OcHOBHas yacTh pbIObI OblIa mosnoBo3penoil. boiee 75% camox
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MMeNH TOHAJbl, BOCCTaHaBIMBaroluecs mnocie Hepecta (ctaaus 3penoctu I[X-III). ¥V mopas-
JSFOIero OOJBIIMHCTBA CaMIOB ToHanbel Haxoauiauch Ha I cragum 3penoctu. Iluranue okyHs-
KJIIOBa4a U3 BEPXHEro cjos ObUIO MHTEHCUBHEE, YEM W3 HW)KHETO, CPeIHUN Oajul HarloJIHEHHUS
xKenynaka cocranisin 1,6-1,7. B to xe BpeMms B cioe Hrke 500 m - He npeBsimai 1,0. OCHOBHBIMU
00bEeKTaMH MUTAHMS Ha BCEX TOPU30HTAX ObLIN 3Bday3uuasl, peida: Myctophum punctatum, Bento-
sema glaciale, Lampanyctus macdonaldi, Maurolicus muelleri, a taxxxe Monons Micromesistius
poutassou. Y ocobeil, oburaromux B ropuzoHtax 6onee 500 M, KpoMe TOro B KeIyAKaX TaKKe
4acTO BCTpEYaIach KPEBETKA.

W3 MmopdomMeTprueckux MpU3HAKOB HaMOOoJee TOCTOSIHHBIM SIBISUIOCH 0011ee YHCIO Tyuel B
opromrHoM (1 Komroumii U 5 MATKUX ), TpyAHOM (19) MIaBHUKAX U YHCIIO KOJMIOYHX JIy4ei B aHAThbHOM
mwiaBHuKe (3). Takke OTHOCUTEIBHO NOCTOSHHBIMU SIBISIFOTCSI TaKM€ MPU3HAKU, KaK YHCIIO
KOJIFouuX Jiydeil B crnuHHOM (15, B oueHp peakux ciydasx 16 m 14) U KOMMYECTBO BEPXHUX
HEBETBUCTHIX JIy4yeil B IpyJHOM IJIaBHUKE (2, oueHb penko 1). B To jke BpeMs 4uCIIO MATKUX JTydei
aHajgbHOM (8-9), crniuHHOM (13-16) miaBHHMKAX M KOJIMYECTBO HUKHUX HEBETBUCTHIX JIydell B
rpynHoM IiaBHHKE (4-9) BecbMa W3MEHUMBO. SIBHBIX MOpP(OMETPHUECKUX PpazIHuuil MEXIy
0Cc00sSIMH, OOMTAIONITUMHU Ha Pa3HBIX ITyOMHAX, HE BBISBICHO.

[IpenBaputenbHas 0OpabOTKa MO3BOIMIA YCTAHOBUTH PA3IUYUS B CPETHUX 3HAUYCHUSAX YHC-
7a kaOepHBIX THIYMHOK y PBIO C pa3HBbIX TOPU30HTOB. Takyke OTMEYATUCh HEKOTOPBIC PAa3IUyus B
CPEIHUX 3HAYEHUSX JUIMHBI O XBOCTOBOM Pa3BUWIIKU B IIPOLIEHTAX OT CTaHAAPTHOW JUIMHBI (pUC. 2).

[To naHHBIM qPYTUX UCCIIENOBATENEH TaKUX pa3anunii He BeissBIeHO [Garabana Barro, 2005].
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Puc. 2. IIpoueHTHOE COOTHOLIEHHE 0CO0EH OKYHSI-KJII0BAYa
¢ Pa3JIMYHbIMM NPU3HAKAMH B nepuoa cbemMku 2011 r.

ITo nansubm 3enenunoit J[.A. u np. [2011] okyHb-KknroBauy Mopst pMuHrepa reHeTUUECKH

SBJISICTCS €NMHOW Tomyisnueil. BeposTHO, BBISIBICHHBIE B JAHHOW paboTe pa3imuyusi 00yCIOBICHBI
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Pa3HBIMU 3KOJOTMUYECKUMU (PaKTOpaMH U OTpa)karoT aJanTallMOHHbIE BO3MOXXHOCTH JaHHOTO BHUJA
K ycIIOBHsIM obutanus. [lanpHeilmue ucciaeqoBaHus MO3BOJIAT YTOYHUTD MOMYJISIIMOHHYIO CTPYKTY-

Py OKyHs-KJItoBada Mopst ipMuHrepa.

Cnucok Jureparypsl

3enenuna /[.A., llleneros /.M., BoakoB A.A., Bapmunuesa A.E., Measauxos C.I1..
Miore H.C. 2011. I[TonynsauuoHHas CTpyKTypa OKyHs-KitoBada (Sebastes mentella Travin, 1951)
Mopsi IpMHUHTepa ¥ COnpeeNbHBIX BO MO JAHHBIM MUKpOcaTeJuTuTHOTO aHanu3a // ['enernka T.
47, Ne 11, C. 1501-1513.

Garabana Barro, D. 2005. The genus Sebastes Cuvier, 1829 (Pisces, Scorpaenidae) in the
North Atlantic: Species and stock discrimination using traditional and geographic morphometrics.
PhD Thesis, University of Vigo, Spain , 306 pp.

Report of the Study Group on Redfish Stocks (SGRS). ICES CM 2007/RMC:12, Ref.
ACFM, NWWG.

VIK 574.587
NCITOJB3OBAHUME METOJOB CTATUCTUYECKOI'O AHAJIN3A

JJIA OHEHKHN COCTOSAHUMSA BEHTOCA CEBEPHOTI'O KACIIUA

A.P. 3acudynuna
QI'VIl «KacnHUPX», Acmpaxanws, Poccus

Ceepnpiii Kacnuii ¢ ero Ooraroil kKopMOBO# 0a30il SIBISETCS YHUKAJIBHOW aKBaTOpUEH
HaryJsia MOJIOJIM U B3POCIBIX IIEHHBIX MPOMBICIOBBIX pbI0. OT COCTOSHUS KOPMOBBIX PECYPCOB H MX
JOCTYITHOCTH 3aBUCUT POCT, YIUTAHHOCTh TAKUX OEHTOCOSIHBIX PHIO, KaK 0CETPOBbIE, BOOIA, JIell,
casaH u np. [[TonssarHOBa, 1997]. CnenoBarensHO, 00CCIICUSHHOCTD MHIIEH — OJTUH U3 BaKHEHIIINX
(hakTopoB, 00YCIABIMBAIONINX BEIMYUHY €KETOTHOTO TOTIOTHEHUS TOMYJISIINI pbIO-OeHTO(aros.

B cB3u ¢ 3THM 1Lenbl0 HacTosIIeld paldoThl SIBIAJIACH OLEHKA COCTOSIHHSI U CTEHCHH
pa3BUTHs JOHHOM (hayHbI B 3amagHoi yactu CeBepHoro Kacrus.

Marepuaniom 11 TaHHOTO HCCIEAOBAaHMS MOCTYXKUIU MPOObI 3000€HTOCA, COOpaHHBIC B
teueHue yietHero nepuona 2010 r. B 3amagHoit wactu CeepHoro Kacmwus. IIpoGwi, oToOpaHHBIC
nHoueprnateneM «Oxean-50» (mmomans 3axsara 0,1 M> ), mpoMbIBanIH uepe3 Traz-cuto Nel4,
¢ukcupoBan 4%-HpIM pacTBOpoM (oOpMajMHA. AHANIW3 Marepuana OCYLIECTBISUICS CUYETHO-

BECOBbIM MeTosoM. Bcero Obuio cobpano u oOpaborano 175 mpoO. s XapaKTepUCTUKU

74



COCTOSIHUSI KOPMOBOW 0a3bl OEHTOCOSIHBIX PBIO HCIOJIB30BAINCH KOJIMYECTBEHHBIE IMOKA3aTesn
061OMAacCChl U YUCIIEHHOCTH JIOHHOM (hayHHBI.

Pacrnipenenenne YuCI€HHOCTH M OMOMAacChl OPraHU3MOB XapaKTEPU3YETCsl OMPEeIEHHBIMU
CTAaTUCTUYECKUMH 3aKOHaMH, OOYyCIIOBJIEHHBIMH Kak aOMOTHYECKMMM, TaK M OHMOTHYECKUMHU
¢akropamu [[utuxkoB u gap., 2003]. I[lpum wuccrenoBaHWM arperipoBaHHOCTH  JAOHHBIX
0ecII03BOHOYHBIX Ha TeppUTOpUH 3ananHoi yactu CeBepHoro Kacmus B paccMaTpuBaeMblii mepros
OBLTO OCYIIECTBIICHO MPEOOpa3OBaHKE IOKa3areseil OMoMacchl B COBOKYITHOCTH JIOTapu(MOB. DTO
CBSI3aHO C TEM, YTO IMEPBOHAYAIBHOE pacIpeieieHue ObUIO Pe3KO HECUMMETPUYHBIM, XapaKTepHbIM
JUIs JIOTHOpManbHOro. J[aHHOe mpeoOpa3oBaHuE apryMEeHTa paccMaTpUBaeTCs B CTAaTUCTHUECKON
JAUTEpaType Kak OAMH M3 CIOCOOOB NPUOMIKEHHS  paclpelesieHUs] HCXOAHBIX BBIOOPOK K
HOpPMAaJIbHOMY.

B pesynbrare BBIACHWIOCH, YTO IOJMYYEHHas CTATUCTHYECKas COBOKYIHOCTb HMMEET HOp-
MaJIbHOE pacIpeieJIeHue ¢ COOTBETCTBYIOLIMMHU MapaMeTpaMH NpeCTaBIeHHbIMU B Tabmuue. [loka-

3aTCJILCTBOM PACIPCACIICHUA TAKKE ABUJIOCH BBIIIOJIHCHUEC yC.HOBI/Iﬁ KPUTCPUCB HOPMAJIbHOCTH.

Tabnuua

ITapameTphbl CTATHCTHYECKOIO pacinpee/ieHus 3000eHToca
B 3anagHoi yactu CesepHoro Kacnus

Cpennee 3HaueHME 1,0438
CrannmaptHas omunoka 0,0464
Menuana 1,0374
Mona 1,2340
CrangapTHOE OTKJIOHEHUE 0,5798
JKcrece -0,6224
ACHUMMETPUYHOCTD 0,2500

PaccmarpuBaemoe pacnpesesicHue NPHOIM3UTEIBHO CHMMETPHYHO (3HAYCHUS MOJIBI,
MEAWAaHbBl M CPENHEro 3HAueHUs NPHUMEPHO paBHBI), T.€. TOJOKHTEIBHOE W OTPHUIATEIHHOE
OTKJIOHEHHE pPAaBHON BEIMYMHBI BCTPEUAIOTCS ONWHAKOBO 4YacTo, OIHAKO HaOIromaercs
MHOTOBEPIIMHHOCTH (3HaYEHHUE JKCIecca oTpurarenbto) (puc. 1). JlanHoe OTKIOHEHHE CBS3aHO CO
CJIy4alfHOCTBIO 00pa3oBaHUsl BHIOOPKM; Ha €ro MPHUCYTCTBUE B paclpelesieHUusiX 3000eHToca
yKa3bIBAIOT U Apyrue aBTopsl [Pozenbepr, 2005].

B pesynbrare pacueToB BBISICHEHO, 4TO B cpeaHeM 67,31% wnu npuMepHo 2/3 BceX BapuaHT

OTKJIOHAIOTCA OT CPECAHECTO 3HAYCHUS HE OOJIbIIIE BETUYNHBI CpE€AHCTO KBaAPaTUIHOI'0 OTKIIOHCHUS.
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Puc. 1. Pacnpenesienue nokasareJisi 0uoMacchbl 0eHTOCA
3anaaHoil yactu CesepHoro Kacnus

OmnpenerieHne KOPMOBBIX IUIOMIACH, oOecrmeunBarOmmux APQPEKTUBHBIA HAryn OSHTOCO-
SIHBIX PBIO, SBISIETCS KpaiHe aKTyaJbHBIM HAIpaBICHUEM, T.K. TO3BOJISIET CYAWTh O CTETICHU
00ECIIEYCHHOCTH KOPMOBBIMH pEeCypcaMH TOH WM WHOW MOMyNsuM pbio-OeHTOo(daroB. [lanHas
JKOJIOTUYECKAs] XapaKTEPUCTUKA PACCUUTHIBAIACH METONaMU OWOCTATUCTUKH  CPEACTBAMHU
tabmuuaroro mporeccopa MS EXCEL [Meromuueckue pekomenmarmu, 1978; Ypbax, 1964]. dus

ATOTO HAXOAWJIACH JIOJISI BAPUAHT, JISKAIIMX MTpaBee 3alaHHON aOCICChI (CM. puc. 1), mo dhopmyre:
O u="%[1+0@]ul-d),rae
@ (u) — uHTErpaT BEPOATHOCTEH.

Onpenenenne JaHHOW BEIMYMHBI CBS3aHO C YCTAHOBJIEHMEM HUKHETO MOpOra BEJIMYMHBI
KOPMOBOii 0a3bl (I/M°), COOTBETCTBYIOLIEHl ONTHMAJIBHOM IHIIEBOH OOCCICYCHHOCTH TAaKHX
OeHTodaroB, Kak OCETpOBbIe (OCETp, ceBprora), Jenl u BoOna. B pesynasraTe peTpoCHeKTHBHOTO
aHaJM3a MHOTOJIETHETO PsAa JaHHBIX OBUIO BBISIBIICEHO, YTO €€ 3HAYECHHUE COCTABISET MPUMEPHO
14 T/v’.

Pacuersl mokazanu, 4yTo B paccMarpuBaemblil mepuon 27,6% Tmuiomiaan 3amaaHold 4YacTH
CeBepHoro Kacrnusi sBISIFOTCSI TEPPUTOPUSMU C BEIHMUYMHAMU OMOMACCHI, HE YIOBIETBOPSIOMINMU
ONTUMaNbHBIM TOKa3arensMm. ClieoBaTeNIbHO, HEOOXOMUMBIA YPOBEHb PAa3BUTHUSI €CTECTBEHHOMN
KOPMOBOM 0a3bl JIOHHBIX OECMO3BOHOYHBIX, OOCCIIEUMBAIONIMI MHINEBbIE TOTPEOHOCTH PBIO-
oenrodaroB, Oymer Toapbko Ha 22,4%  TUIOmAAM JAHHOW aKBaTOpuM WM 8,6 THIC. KM> W3
paccmarpuBaeMoi Tiomanu (38,6 ThicC. KMZ).

[Tony4yeHHass pacyeTHbBIM METOJOM BeJIMYMHA OOIIed MNPOAYKLUMHU 3amajHOro paioHa
CeBepHoro Kacrmusi B BereTalMoHHBIM nepuoa coctaBwia 4,2 MIH T, 4TO OKa3ajJoch B 2 pasa

MEHBIIE, B CPABHEHUHU CO CpeAHEMHOToNeTHUM TtokazatesneM B 2002-2006 rr. [[Tonssaunosa, 2007].
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Coxparienue iomiael Haryna pelo-0eHTo(aroB, a TakyKe OTHOCUTENFHO HU3Kasl BETUYMHA
o01ielt mpoayKIuu 00yCIIOBI€HAa MUHUMAIBHBIMU MOKA3aTeIIMU OMOMACChl JOHHBIX OpPraHU3MOB,
cocrapmsioumm B 2010 . — 23 1/M°. CHHKEHHE KOJMYECTBEHHBIX MoKa3aTeseH,
XapaKTepU3YIOLIUX CTENEeHb Pa3BUTHUS JIOHHOTO COOOILIECTBa, OOYCIOBIEHO yYMEHbBIIEHHEM — [0
50% — monmu MOJUTIOCKOB. B mpenmiecTByromye roapl JaHHbIE OPraHu3Mbl UTPAIH BEAYIIYIO POJib B
¢dopmupoBanuu 6erroca (10 70-90%) npu OTHOCUTENBHON CTAOMIIBHOCTH APYTHX TAKCOHOB.

VYMeHbIIIeHHE KOJIMYECTBa MOJUIIOCKOB B JIOHHOW (payHe OOyCIIOBIEHO, TPEXIE BCETO,
HEOJIATOTPUATHBIMUA  THAPOJIOTHYECKAUM W THAPOXMMHYECKUMHU ycioBusmu. Tak, 2010 r
XapaKTEepPH30BalCs  MalbiM OOBCMOM BECCHHETO IMONTOBOBS — 91 KM’, B CpPaBHEHHH CO
CPEHEMHOIOJIETHUM TOKa3arenem — 117 kM° B 1995-2010 IT. AHOMAJTBHO BBICOKHE TEMIIEPaTypPbI
(o 29°C) B wmcciuemyeMbli mepHOA, a TaKKe HEONArONPUATHBIN THAPONOTHUCCKHIl DPEKIM
o0ycnoBuUIM 3BTpO(UKALINIO BOJ MpeaycTheBoro npocrpanctsa u CesepHoro Kacmusi, 4yto, B CBOIO
o4epeib, MOBJIEKIIO 32 COO0M U3MEHEHUE THIPOXUMHUYECKOTO PEKUMA.

Takum o00OpazoMm, mNpOBEJECHHBIE pacuyeThl M JETAIbHBIA aHamM3 OMOMAacChl JJOHHBIX
0ecro3BOHOUHBIX Ha akBatopuM 3anaaHoi vactu CeseprHoro Kacmus B 2010 r. mokaszanu, 4to B
pactipenenennu 6eHTOodayHbI 110 30HaM TIIYOWH COXpaHSAETCS TCHACHIINS YBEIUYCHHUS OMOMAcChl OT
MEJKOBOIMN K ob6macTu Ooibiiux r1yOuH. OAHAKO B MHOTOJETHEM acleKTe MPOAoKaeTCs

CHIDKEHHE KOJIMYECTBEHHBIX IMOKa3aTesieil KOpMOBO 0a3bl OEHTOCOSTHBIX PHIO.
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VJIK 595.383.1(268.45)
INOITIOJTHEHHUE COOBIIECTBA 9B®AY3UN /| BAPEHIIEBA MOPS
CEI'OJIETKAMUN APKTO-BOPEAJIBHOT'O BUJA THYSANOESSA

INERMIS B PASHBIE KIMMATUYECKHUE INTEPNO/IbI

K.A. 3anyeea, E.H. Bunuuyk
QI'VII «[THHPO», Mypmanck, Poccus

OB(ay3unabl COCTaBIAIOT OAHO U3 IIEHTPAIbHBIX 3BEHbEB TPOPUUECKON Lenu OapeHIEeBO-
MOPCKOM OMOTHI U CITy’KaT Ba)KHBIM KOMIIOHEHTOM MUTAHUSI MPOMBICIOBBIX PbIO — TPECKH, MHUKIIIH,
MOWBBI, caifku. bapeHIIeBOMOPCKHI TakcoleH 3B(hay3uns; COCTOUT U3 YEThIPEX BUIOB: MECTHBIX
Thysanoessa inermis, T. raschii u npuHocHbIX 1. longicaudata, Meganyctiphanes norvegica. Cxor-
neuust 1. inermis B bapeH1IeBOM MOpe UMEIOT KaK MECTHYIO OCHOBY, Tak U ()OPMUPYIOTCS 3a CUET
npuHoca u3 Hopeeskckoro Mops. [laHHbIe yyeTa YHCIEHHOCTH CETOJIETOK HCIOIb3YIOTCS MPU MOATO-
TOBKE ITPOTHO3a COCTOSTHUS KOPMOBOM 0a3bI TPOMBICTIOBBIX PBIO C 2-JIeTHEH 3a01aroBpeMEHHOCTBIO.

Hamu paccMoTpeHbl KOJIMYECTBEHHBIE XapaKTepUCcTuku cerosietok (0+) pasmepom 6-15 MM
Han0oJiee MacCOBOTO apKTo-OopeanbHOTro BHUna 1. inermis. MaTepraioM MOCTY>KUIU BBIOOPKH W3
0a3pl maHHBIX MO 93BJay3uugam (1952-2010 rr.), momyyaeMbIX B €KETOJHBIX OCEHHE-3UMHHUX
TpanoBbix ckeMKkax [IMHPO no yuery 3amaca goHHBIX peI0. OpyaueM JioBa CIyKujia IpUTpaIoBas
cethb, ucnonb3dyemass B [IMHPO nns moBa makporutanktona. [[ns mccnenoBanus ObUTM BBIOpaHBI
oAbl M3 KaXKIOr0 KJIMMATHYECKOrO IEpUoAa: — SKCTPEMaJIbHO XOJOAHBIM 1978 1., ymMepeHHO
terbiid 2007 u sxcTpeManbHO Teriblid 2009.

T inermis obutaeT B TEIUIBIX aTIAHTHYECKUX BOJAX, M €r0 YUCIEHHOCTh MOBBIIIACTCA MPU
MHTEHCUBHOW aJBEKLMHU TeEIla, JOMMHHUPYS B CEBEpO-3alaJHbIX W 3amaJHbIX pailoHax Mops.
OnHako B aHOMaJIbHO TEIUIbIE TO/BI €r0 apean M YHCIEHHOCTh CYHIECTBEHHO PaCHIMPSIOTCA. DTO
YeTKO MmokazaHo Ha npumepe 2009 r., korna 3TOT BUJ XapaKTepU30BajIcCs OOIIMPHBIM apeajoM, U B
psine JOKaNbHBIX PAllOHOB KOHIIGHTpAIMHM padka JOCTUTald MaKCHMalbHBIX 3HaueHuit (12,5-
16 thIC. 3K3/1000 M?). Ha 3TOM (hoHE apean Ipyroro MacCoBOTO XOJOAHOBOIHOTO BuAa — 1. raschii
PE3KO COKpaTuics, ero momblmeHHble ckorieHus (10,2-15,3 teic. 5x3/1000 M) pacmpenensauch
JIMIIb HA OTPAHUYEHHOM TUIOMIA/IN I0TO-BOCTOUHBIX U [IEHTPATIbHBIX pailoHOB (puc. 1).

B MeXromoBoM acrneKkTe COOTHOLIEHHE BUJIOB B OTAEIBHBIX PallOHaX 3aBUCUT OT U3MEHEHHUS
TEPMUKH BOA. B 3amaanHbIx pailoHax Mops, HaxoAsdmMXcs B 30He BiusAHUA CeBepHOU BETBU
Hopaxkanckoro Tedenus, JOMUHUpYIOLIee 3HaueHue 1. inermis COXpaHsJIOCh (DaKTUYECKU BCE TOJIBI,
x0T B xonoanble 70-80-e rombl monst 1. raschii Takxke CYIIECTBEHHO BO3pacTaia; Takas e

TEHJICHIIMSI OTMEYanach B LEHTPAJIbHBIX W NPUOPEKHBIX paiioHax. [IpuHOCHBIE BUABI B 3TOT
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nepuog MMeim OYCHb HeOOJIBIIOE 3HaYeHHe. B BOCTOYHBIX paﬁOHax HCHU3MCHHO COXPAHAJIOCH

rocoactso 1. raschii.

3K3./1000 M°

Puc. 1. Pacnpenesienue pa3janyHbix BUA0B 3B(pay3una B bapenunesom mope B 2009 r.:
A — T inermis, b — T. raschii, B — T. longicaudata, I — M. norvegica

[Ipu cpaBHEHUU MAHHBIX MO YUCICHHOCTH MOJOAMW 1. inermis B yKa3aHHBIX paillOHaX BBI-
SBJICHBI UX CYLIECTBEHHBIC MEXIOJIOBbIE paznuuus. B aHomanbHO XonogHOM 1978 I. YMCIEHHOCTH
ceroneTok 1. inermis ObUTa OYEHb HU3KOM: MaKCMMAaJbHbIC 3HAYCHHS Ha CEBEPO-3arazie MOps eBa
nocturanu 20-40 5k3./1000 m>; Ha 3amaze ux ObUTO emie MeHblIe (puc. 2). B Gonee Termibie TOIbI
MOPAIOK BENWYMH ObLT 3HauuTeNnbHO Bbiie. B 2007 1. OHM mOoCTUTanu B yKa3aHHBIX pailoHaX
MAaKCHUMAJIbHBIX 3HAYCHUM, COOTBETCTBEHHO 67-135 u 60-88 5k3./1000 M3, To ecTh OBUIM IOYTH
onuHaxkoBel. B anomansro TeruioMm 2009 I 3TH MMOKa3aTean XOTS U ObLIN MEHbIIE TakoBEIX B 2007 L.,
HO TaKXXe HAXOJWJINCh Ha BBICOKOM ypoBHE. [Ipm 3TOM OCHOBHasi macca MOJOAM HAXOIWJach Ha
3amaze Mops. BeposiTHo, B TmOciIeAHEM ciiydae 3TO OBUIO CBsI3aHO C 0oJjiee IIHMPOKHM

pacIpoCTpaHCHUEM aTIIAHTUYCCKHUX BOAHBIX MacCC.
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Puc. 2. KotuvyecTBeHHOE COOTHOIIEHHE MOJI0AM 1. inermis
B CeBepPOo-3aMaJiHbIX U 3aNaJHbIX pailoHax bapenneBa Mops

TemioBble YCIIOBUSL paccMaTpUBA€MbIX JIE€T TAaKXKE OKa3blBAIM BIUSAHHE HAa CPOKHU
Pa3MHOXKEHHUSI M POCT CETOJIETOK, O YeM MOXKHO ObUIO CyauTh Mo ux pazmepam. B 1978 ronmy
npeoOmagana Momoas pasmepoM 10-12 MM, B TO BpeMsi Kak B TEIUIBIE TOIbI OCHOBHYIO MaccCy
COCTaBJIsIa MOJIOAL JIUHOU 12-14 MM.

[IpuBeneHHbIE NaHHBIE TO YUCIEHHOCTH MOJOAW 1. inermis B TEIUIbIE TOABI HapsIy C
JaHHBIMA O BBICOKMX KOHIIGHTpAIUSX M IIHPOKOM pacCIpeleieHMH 3TOro BHAAa HAa aKBAaTOPHUU
BapennieBa Mopst CBUIETENHCTBYIOT O BBICOKOM posu puHOca 3Bday3una HopBeKCKuM TedeHHEM.
Takum 00pazom, BCIIEACTBUE WHTEHCUBHOTO TOMOIHEHUSI MOJIOAU KaK 3a cueT 1. inermis, Tak U 3a
CYET APYruX MPUHOCHBIX BUAOB (CM. puc. 1), COBpEMEHHBIN TEIUIBIA TMEPUO XapaKTepU3yeTcs
MOBBIIIEHHOW YHCIEHHOCTBIO cooOuiecTBa 3B(ay3uua B LEJIOM, YTO CO3/AaeT OJaromnpusiTHbIC

yCJIoBUs 4JIsT OTKOPpMaA IMPOMBICIIOBBIX pLI6.
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VJIK 597-19(265.53)
O CTPYKTYPE COOBHIECTBA JIOHHbBIX PbIb

BOCTOYHOMN YACTHU OXOTCKOI'O MOPSI
E.B. 3onomun, A.A. Epyx
QI'VII « BHUPO» 2. Mockea

B nepuon ¢ 27 utons mo 15 centsops 2010r. B Boctounoit yactu OXOTCKOro Mopsi Oblia
BeinonHeHa cbeMka Ha HUC «IIpodeccop Kuzuserrep» (cymosnageneny «TUHPO-Llentpy).
OCHOBHOM LIENIBIO UCCIEA0BAHUM ABIISJIOCH U3YUEHHE CTPYKTYPhl JOHHOTO MXTHOLIEHA BHELIHETO
menb(da U BepxHEH dacTu cBana riyOuH. Bcero Obuto BhImonHEeHO 355 TpasieHW B JHMana3oHe

r1youH ot 15 mo 1000 M. Cxema TpaJioBOM CheMKH MpUBEIEHA Ha puc. 1.
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1 1 1 1 1 1
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Puc. 1. Cxema pacnoJiokeHusi TpaJaeHUil BHIIOJHEHHBIX
HUC «IIpodeccop KuzuerTrep» B BOCTOUHOMH YacT OXO0TCKOro MOpst
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3a peiic ObUIO BBIIOJIHEHHO MacCcoOBBIX poMepoB - 93081 sx3, ITBA — 1715 3k3.

HccnenoBanus 1moka3aid YTO COOTHOIIEHHE BUOB Ha IIeib(pe M BEPXHEM OT/eNIe CKIOHA
pasznuaHo. Ha menbde 0CHOBY YIIOBOB COCTaBIIST MHHTAN-47%, nanee ciemoBayl KOMIUIEKC BUIOB
kamOan (manTycoBuIHasL, )KEeATONepas, AByXJIUHeHas1, X000THas1, 3Be3q4aras, caxajiuHckas)- 23%,
CeNbJlb, HaBara M Tpecka BCTPEYAIUCh JOCTATOYHO peako. OcTaabHble BUIbI JOHHOW MXTHO(ayHBI
OBUIH TIpENCTaBICHbI ceMeiicTBaMu ObrukoBbIX Cottidae, GenpatoroBeix Zoarhidae u cTUXeeBBIX

Stichaeidae, coctaBuBmux 20% oT 0011l Macchl yIOBOB (puc. 2).

5%

M rmnHTall M cenbas M KamBansl MHasara M Tpecka M npouue

Puc. 2. CooTHOIIEHHE BUIOB 110 Macce HA BHEIIHeM IueJibde

B paiione BepxHeii yactu MatepukoBoro ckioHa (200-1000 m) coctaB ToOHHOH MXTHO(AYHBI
3HAYUTEJIEHO OTJIMYAJICS OT TAKOBOM B 30HE BHEIIHETO Ieibda. B ynoBax 3neck nmpeobnamamu ocodu
yepHoro nantyca (40%), nonst MuHTast cokpatuiach 10 26%. B ynoBax cyniecTBeHHOM Oblia Tak ke

T0JIs1 TIeTieIbHOTO Makpypyca 16% (puc. 3). Takum 00pa3oM OCHOBHBIMU KOMITOHEHTAMH JIOHHOTO

1,3%
4%

M MMHTaK M MAKPYRYC NenenbHbii W YepHBIA nanTyc
H nantycosuaHad kambana M censab M npoywne

Puc. 3. CooTHOomIEeHHEe BUIOB N0 Macce B BepXHeil 4acTH cBaJia [NIyOuH
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coo01ecTBa pbl0 BHEUIHEro Lieiab(pa W BepXHEW 4acTH MaTepUKOBOIO CKJIOHA SBJSUIMCH: MMHTAM,
KamOaJIbl, YepHBIN MaNTyC U Makpypyc. Bee nepeuncieHHbie BUABI ABISAIOTCS 00BEKTaMH IPOMBICIIA.

N3BecTHO, 4TO BOCTOYHAs 4YacTb OXOTCKOrO MOpsSi B COOTBETCTBUU C IPOMBICIOBO-
CTaTUCTHYECKUM pallOHUpOBaHHWEM moapasnensercs Ha 3 mnoa3oHbl: Kamuarcko-Kypuibckyto,
3ananHo-Kamuarckyio u CeBepo-OxoToMopckyto. B cBf3u ¢ 3TuM aBTOpBI CpaBHWINM BUI0BOU
COCTaB B JIOHHBIX COOOIIECTBAX B KaXKI0H U3 yKa3aHHBIX MO30H.

Oxkazanocs, uro B 3amnanHo-Kamuarckoit u Kamuarcko-Kypuibckoil mnoazoHax camas
Oonblas Joias Mo Macce B ynoBax Obuia y muHTas: 39% u 49% coorBerctBeHHO. B CeBepo-
OxoToMOpCKOil NoA30HE B ynoBax IpeoOnanan nenenbHbll Makpypyc — 25%. JlanHoe pasnuuue
o0ycnoBiieHo TeM, uTo B 3anaaHo-Kamuarckoit u Kamuarcko-Kypunbckoli mog30Hax UCCIeI0BaHUs
BBITIOJTHSUTMCh MPUUMYIIECTBEHHO B 30He mienbda, a B CeBepo-OXOTOMOPCKOH MOI30HE B
TyOOKOBOJHOM yacTu Mops. HaBara m Tpecka ObLIIM MajOYMCIIEHHBI B YJIOBAaX M UX J0JIS 110 Macce
He npesbimana 1,8%, 3a uckimrodeHneM HaBaru B 3anaaHo-Kamuarckoill moa3ose, riae ee J10Js 1O
macce cocrasuna 4,5%.

Jlonst mo Macce cenblu B yaoBax Oblia BbICOKA TONbKO B 3anagHo-Kamuarckoil moazoHe u
nocturana 10,1% , Torma kak B Apyrux NoJ30Hax He npesbimana 1,2%.

Kam6anoBbie Bubl pbiO ObLTM MHOTOYHCIEHHBI B 1IENb(OBOIM 30He Ha TyOuHax ot 14 mo
200 M, ux maccoBas gons pocrurana 23%. HaGonee Bbicoka ObL1a 1071 IO Macce y JKeNTONepor u
caxaJIMHCKOH KaMmOan B 3amagno-Kamuarckoi moa3one — 7,8% u 8% COOTBETCTBEHHO.

AHanu3 pacnpeesneHusl BEIUUHUHbI YI0BOB B 3aBUCUMOCTH OT INIyOMHBI Y TPECKOBBIX BUIOB
pBIO MOKa3aj, YTO MAKCUMYM KOHLIEHTpAIMi HaBaru HaXOAMJICS Ha ITyOUHaX MeHee 25 M, Y TPEeCKH
Ha Tryounax 50-100 m, y munTast Ha mmyounax 150-200 m.

MaxkcuManbHbIe YIOBBI OEIIOKOPOro MaiTyca W 3Be3q4aToil KaMOasbl NPUXOAWINCH Ha TITy-
OMHBI 10 25 M, KEJITONEPOH, AByXIMHEHHOMN, YeThIpeXOyropyaTtoi U caxaJMHCKON KaMOall Ha ITyOu-
Hax 50-100 M, mantycoBumaHOW kKamOanbl ObuM Ha TyOmHe 100-150 M u yepHOro manTyca Ha
ry6oune 700-750 m.

AHanu3 1aHHBIX 110 Pa3MEPHOMY COCTaBY IO3BOJIWJI YCTAHOBUTH 3HAYUTEIIbHYIO Bapuabdeb-
HOCTbh pa3MEpHOro cocTaBa MUHTas. B palioHe mccienoBaHuil B yjaoBax BCTpedanuch ocodbu ot 10
no0 60 cm, B cpenHeM 35 cMm. Y KamMOaJIOBBIX OCHOBY YJIOBOB COCTABIISIIA ITOJIOBO3PEJIBIE 0COOHM
mmuHOH oT 20 nmo 50 cm, B cpemHem 35 cm. Pa3mepsl Oenokoporo mairyca OCHOBHAas Macca
KOTOpPOTO BapbupoOBaja B fuana3zoHe 55-75 cM, B cpeiHeM 65 cM.

JIOMHHUPYIOIIMM BHJIOM IIENb(OBOTO COOOMIECTBA JTOHHBIX PBIO SBISIETCS MUHTAM, TOTIa
Kak B BEpXHEH 4acTH MarepUKOBOIO CKJIOHA Mpeo0saatoniiM KOMIIOHEHTOM JOHHON MXTHO(hayHbI

SABIIACTCA IIepH]&:II‘/'I aJTycC.
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VIK 597.582.4:593.6
PBIBBI-KOPAJLLIOBMOHTHI B CHMBUOTHYECKOU
ACCOIHUAIINUA CO CRIEPAKTUHHUEBBIMU KOPAJIVTAMU

A.B. 3vikosa, B.H. Muxees
HUIIDD PAH, Mockesa, Poccus

e-mail: zykova.a@gmail.com

CuMOMOTHYECKHE aCCOIMAIlMM Ha OCHOBE KOJOHMM KOPaVIOB BKJIIOYAIOT BOJOPOCIH,
OakTepuu, rpuObI, TPOCTEHUIIINX, MHOTOKJIETOYHBIX OECITIO3BOHOYHBIX M PbIO. Bce 3T opraHu3msr
BOBJICUEHBI B pa3HOOOpa3Hble OMOTUYECKHE B3aMMOJCHCTBHS, MHOTHE M3 KOTOPBIX YPE3BBIYAIHO
BYKHBI JUIS )KU3HEACATEILHOCTH KOJOHUU X03siMHa. HapymieHust CTpyKTypbl M GyHKITHOHUPOBAHUS
CUMOHMOTHUYECKHIX aCCOIHMAIMA MOTYT MPHBOIUTH K THOCIN KOJOHWHU, YTO HEPEIKO BBHITIISANT KakK
«mobenenue kopawioB» [coral bleaching; Hoegh-Guldberg, 1999]. PoiObl — oguH U3 KIFOYEBBIX
3JIEMEHTOB CUMOMOTHYECKUX aCCOIMALINNA, HO X (PYHKIIMOHATIbHBIC CBSI3U C XO35MHOM M JPYTHMH
y4aCTHUKAaMU aCCOLMALMU U3Yy4YeHBI cla00. PeIObI MOTYT OBITH CBSI3aHBI C KOJOHHEH XO3SHMHA B
pa3HO# CcTeneHW: WHOMOHTHI KUBYT CPEIU BETBEW KOpayla, MPAKTHYECKH HE BBIXOAS HAPYXKY;
napaOUOHTHI MUTAIOTCA B OCHOBHOM 300IUIAaHKTOHOM B JHEBHOE BpEMs, HE OTXOMAsSl JAJEeKO OT
KOpaJljla-X035iMHa, a B HOUHOE BPEeMs U B Clly4ae OMACHOCTH MPSAYYTCS B KOPAJUI, MPOBOAS, TAKUM
o0pa3oM, 3HAYUTENBHYIO YacTh JKM3HU B TECHOW accoluanuu ¢ HUM [3bikoBa U ap., 2011].
Tunuyebll TpeacTaBuTeNb TApaOMOHTOB — MonoAb pbiO Dascyllus  reticulatus w3  cem.
Pomacentridae — BeIOpaH B Ka4ecTBE MOJICIIBHOTO OOBEKTA TAHHOTO MCCIICTOBAHUS.

TecHast acconuanusi ¢ KOpajuioM, Ha MEPBBIA B3I, OUYEHb BHITOJHA AJI PHIO: THEM OHU
MOJTy4aloT MPEUMYIIeCTBa CBOOOTHOIIABAIOIIMX CTAWHBIX pbIO (KOJJIEKTUBHAS 3allldTa OT
XUIIHUKOB, OPUEHTHUP MPU MUTAHUU 300TUIAHKTOHOM); KOJIOHHUS XO35MHA UCTOIb3yeTCsS B KAYECTBE
yOeKHUIIa Kak JHEM, TaK M HOYBIO; OCCIIO3BOHOYHBIC, OOMTAIOIIME Ha IMOBEPXHOCTH KOpallia,
HCIOJNIB3YIOTCA phl0amMu B MuIly. TeM He MeHee, TaKOW TUI acCOLMAlMU BCTpedyaeTcs He 4acTo, U
BKJIFOYAET OOBIYHO TOJIBKO MOJOIb phIO. B3pociblie ppiObl TeX k€ BUAOB OOBIYHO (OPMUPYIOT
KOUyHoIre Haa pudoM TPYMIbl, UCTOIB3Ys KOPAUTbl KaK YOSKHIIEe B HOYHOE BPeMsl U B TIEPUOJ
pa3MHOXKeHHUs. UTo orpaHUYHMBAcT OoJiee MUPOKOE PACIIPOCTPAHCHHE ACCOIMAIINN TAKOTO THTIA?

Matepuan u MeToIbl: mojaBoAHast (OTo- M BHIEOCHEMKA, BU3yalbHble HaOmoAeHus. s
M3y4eHHs] OMOTHYECKHUX CBSI3€M B acCOIMalMi OTOMpanu MpoObl PhIO, COCTaB MUIIM KOTOPBIX
AQHAIM3WPOBAJICS W CPABHUBAJCS C JAHHBIMH CMBIBOB C KOPaJUIOB M IJIAHKTOHHBIX OOJIOBOB.
Marepuan cobupasim s 3an. Hsuanr HOxno-Kuraiickoro wmops (IIpumopckoe otaeneHue

Poccuiicko-Bretnamckoro Tponmueckoro Lentpa) B 2009 - 2011 rr.
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Mexay pa3MepoM KOJIOHHM M YHCIIOM HACEJSIOMUX €€ pPbhl0 OOHapy)KeHa IMOJIOKUTEIbHAs
cBsi3b (k02(. xoppemsiinu Crimpmena Rg = 0.5, p = 0.03). Oxgnako, 3Ta cBsI3b HAOMIOAANACH JIHIIb
JUISL MEJIKUX U CPEIHUX KOJIOHMM auamerpoM He 6osee 60 - 70 cm. Ilpu nanpHeiem yBeandeHUN
pa3mepa KOJIOHWU XO3SIMHA YMCIIEHHOCTh CHMOMOTHYECKON TPYNITHPOBKH PHIO MepecTaBaia pacTH.
Jlaxxe Ha KomoHusx Acropora spp. nuamerpom 1.5 — 2.0 m oburtamo He Oomee 70 ocobeit
D. reticulatus, xoTOpble NOEp>KaINCh JOBOJBHO KOMIAKTHOW TPYIIION, MUCHONB3Yd Kak yOexuiie
JIMIIb YacTh KOMOHUU X03suHa. Kakue (hakTopsl OrpaHUYMBAIOT POCT YHCIEHHOCTH CUMOMOTHYEC-
KOM rpyHIHUPOBKU PHIO MPHU YBETUUCHUN Pa3MEPOB KOJIOHUU XO3sUHA?

Cunraercsi, 4TO 300IUIAHKTOHA B OMBIBAIOLICH KOJIOHMM KOpajula BOJAE IOCTATOYHO ISt
nuTanus peio-cumOuontoB [Fishelson, 1977; Brock et al., 1979 u np.]. OnHako MBI OOHAPYKUJIH,
YTO KOHIICHTPAIHS 300TUIAHKTOHA HaJl KOJIOHUSIMH C pbl0aMU-cuMOMOHTaMu 1o4TH B 10 pa3 BhImIe,
4yeM HaJl KojoHusMu 0e3 peid (Mann-Whitney test: p = 0.05). Kpome Toro, ¢ Takumu KopayuiaMu
aCCOLIMMPOBAHO M OoJbllle CUMOMOTHYECKUX Oecro3BOHOYHBIX. [Ipu BBICOKOI KOHIEHTpaluu
KEPTB UX pa3Mepbl ObUIM HEBEIUKH, M IMIMPHHA Tela CaMbIX KPYMHBIX IHIIEBBIX OOBEKTOB
cocraBmsia He Ooinee 0,34 MM (He Oonee 43%  pa3mepa pra caMbIX MeENKHX o0coOei).
CrnenoBarenbHO, BCE TUIAHKTOHHBIE OPraHU3Mbl OBUTH JOCTYIHBI JUIS BCEX Pa3MEpPHBIX KaTeropuit
peIO. DTO 3HAYUT, YTO PHIOBI BCEX pa3MEPHBIX KaTerOpHid B Mpelenax acCOLMAldH MOIJIH
KOHKypUpoBarh 3a muily. Kpome Toro, ecnmum uig caMmbX MEJKUX PbI0 B CHUMOMOTHYECKON
TPYNIHAPOBKE pa3Mephbl KEPTB ONM3KA K ONTHUMAIbHBIM (IIMPUHA Tela >KEPTB ONTUMAIBLHOTO
pasmepa s peiO-tutankTodaroB coctariser 50-60% muameTpa pOTOBOTO OTBEPCTHSI), TO JUIS
KPYITHBIX PBIO JKEPTBBI OYEBHUIHO CITMIITKOM MEJIKH.

PB10b1 ObITH pa3aenieHsbl Ha YEeThIPE pa3MepHbIC TPYNIBI (CTaHAapTHAS JUTHA Tena, MM): 0 — 15,
15 —-30, 30 - 45, 45 — 60. CpaBHeHHE 3TUX TPYIIT [0 HAKOPMJIEHHOCTH MOKAa3aJI0, YTO YE€M KpyIHEe
PBIOBI, T€M, B CpPEIHEM, HIKE X HAKOPMIIEHHOCTh, BHE 3aBHCUMOCTHU OT YHUCJICHHOCTH TPYIIHPOB-
Ku (0MHO(AKTOPHBIN AUCIIEPCUOHHBIN aHaNU3 sl HeapamMeTpudeckux pactpenenenuii p<0,0001).
Jlo7st caMbIX KPYIHBIX MHIIEBLIX 00BEKTOB (> 10 MKI') JOCTOBEPHO IMOJIOKUTEIBHO KOPPEIHUPYET C
pa3mepamu peIObl. Ho ake mpu 3TOM MOKa3aTeNu HAaKOPMIJIEHHOCTH KPYITHBIX pbI0O HU3KH, YTO, 1O-
BHJIUMOMY, MOXET OBITh OTHOW W3 TIPUYWH, BBIHYKIAIONIMX KPYIHBIX PBIO YXOAHTH U3
CUMOMOTHUYECKOW TPYTIITUPOBKH.

Hamu BhepBble wuccienoBaHO 3apakeHue pbul0 D. reticulatus >KTONapazuTUUYECKUMU
KomenogaMu u3 oTp. Siphonostomatoida nHa cragum xamumyc. C  poOCTOM YHUCICHHOCTH
CUMOMOTHYECKON TpPYNIUPOBKU JOCTOBEPHO M 3HAUUTENBHO BO3pACTad 3KCTEHCUBHOCTh U

HHTCHCHUBHOCTDb 3apa’XCHUS pH6 napasurtamMu; 3apaKCHHOCTb pLI6 TAKIXKXEC BO3pacTajlla C
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yBeIMYEHUEM UX pasmepa [MmuxeeB, 3wikoBa, 2011]. Haumbomnee 3apakeHHBIE O0COOH, KpOoMe
OOBIYHOTO JTHEBHOTO THTAHHS 300IUIAHKTOHOM, B HOYHOE BpEeMsl MHUTAINCh TKAaHSAMU KOpaJuia-
x03sirHa. CTOJh HETHITMYHOE IS ATHX PHIO IMHUTAaHWE, BEPOSTHO, CBA3AHO C BIHMSHHUEM I1apa3vuTOB.
@DaxTop 3apakKeHHOCTH Napa3sUTaMH MOXET HUrpaTh Ba)KHYIO pOJb, OTPaHUYMBAasi UYHCIEHHOCTh
CUMOMOTHYECKHUX TPYIIMPOBOK M BBIHYKJasi HanOosee KPYMHBIX M CHJIBHO 3apa’keHHBIX ocobeit
OCTAaBIIATH KOJIOHUIO XO3SIMHA.

JloToNMHUTENbHBIE CIIOKHOCTH MOTYT BO3HHKATh M3-32 HEJOCTATKa KUCIOPOJa HOYbIO B HAU-
Oonee mIyOOKHNX yOeXHIaX cpely BeTBel Kopaiia. Mbl 0OHAPYKUIH OTPUIIATETBHYIO CBSI3b YHC-
JICHHOCTH PBIO C ITyOMHOM MPOMEKYTKOB MEXIY BETBAMH KosoHHH kopaiia (Rs=-0.6, p = 0.002).
OtoT (akTop TakKe UMeeT Ooibllee 3HaYCHHE IS KPYHHBIX pbI0 HM3-3a UX Oojee HU3KOrO
OTHOILIEHUS TUIOIIAIU TOBEPXHOCTH K Macce Tena. Monoab JHEBHBIX XUIIHUKOB Caracanthus sp.,
Scorpaena sp., KOTOpas MpsIUETCS B TEX K€ KOJIOHUSAX KOPAJJIOB, MOXKET MPEACTABIATh YIPO3y JUIs
caMmbIX Menkux D. reticulatus.

YucneHHOCTh CUMOMOTHYECKHUX TPYNITUPOBOK MOJIO/IM MOMAIIEHTPOBBIX PbIO, aCCOLIMUPOBAH-
HBIX C KOJIOHUSIMU KOPAJJIOB, KOHTPOIHUPYETCS PSAOM JIOKATbHBIX OMOTHYECKHX B3aMMOACHCTBUA.
Hapsiny ¢ XopoI1o u3BeCTHBIM MPECCOM XHIIHUKOB, K HUM CJIEIYeT OTHECTU Ae(ULIUT MUIIH U TPY3
napasuToB. Bo3pacraromiee ¢ pOCTOM YHUCICHHOCTH TPYNIHPOBKU JaBJICHHE JTUX (DAKTOpOB
3acTaBisieT HambOoyee KpPyHmHBIX OCOOei BBIXOAWTH M3 accouuanuu. [lokumas KOIOHUIO, OHH
MONTy4aloT JOCTyn K Oojiee pa3sHOOOpa3HbIM MCTOYHHMKAM TMHIMM M MOTYT H30aBISATBCS OT
Mapa3uToOB, BCTYIAs B MyTYQJIUCTUICCKUE OTHOIICHUS C PhIOAMU-YHCTHIIBIINKAMH.

Pabora monmmepxkana rtpantamu POOU 09-05-00736a, 11-04-00136a u dDenepaibHOTO
areHTCTBa Mo Hayke W mHHOBauMsAM B paMkax PLII «HayuHble u HayyHO-TIEAAaroru4ecKue Kaaphbl
nHHoBanmoHHou Poccum» Ha 2009-2013 rogsl, rockonTpakt 02.740.11.0280, a takxke Poccuiicko-

BretHamckum TpOHI/I‘leCKI/IM LHCHTPOM.
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VIIK 599(26)(261.1)(268.45)
O ITPOBJIEME MOHUTOPHUHI'A MOPCKHUX MJIEKOIINTAIOIIUX

HA POCCUMCKHX MTPOMBICJIOBBIX CYJIAX

B CEBEPHOM ATJIAHTUKE U BAPEHIIEBOM MOPE
P.H. Knenukoeckuii, H.H. /Iykun
1THHPO, Mypmanck, Poccus

E-Mail: rom@pinro.ru

B CeBepuoii Atnantuke u bapenmeBom wmope oOutaer mopsaka 30 BHIOB MOPCKUX
MJICKOIUTAIOLIUX, KOTOPBIE SBIIAIOTCS BaXXHEHIIMMHU 3BEHBSIMU SKOCHUCTEM MOpEH U OKEaHOB M
o0ecrneynBaoT UX HOpMalbHOE (DYHKIMOHHMpOBaHUE. B To e Bpems B IaHHOM pEruoHE BEAETCS
MHTEHCUBHAs! PBHIOONIPOMBICIIOBAs JESATENBHOCTh (DIOTOB HECKOJIBKUX TOCYAApPCTB, OKa3bIBAaroOIas
AaKTUBHOE BIIMSIHUE HAa BCE 3BEHbSI SKOCHCTEMBI, BKJIIOYash KUTOOOpa3HbIX M JacTOHOruX. OleHka
MoJ0OHOTO BIUSHUS HEPa3phIBHO CBA3aHA C HEOOXOJUMOCTHIO TMOCTOSHHOTO MOHUTOPHHTA
B3aMMOOTHOIIEHUH MOPCKUX MJICKONMTAIOUIMX W PBHIOOJIOBCTBA C IEJbI0 JalbHEHIIEro
WCIIOJIb30BaHUS 3THUX JIaHHBIX B AKOJIOIMYECKOM MOJIETIMPOBAHUH COCTOSHUS MOPCKHX IKOCHUCTEM.

[IpoGnema B3aMMOOTHOIIEHUS MOPCKUX MJIICKOTUTAIOMUX M pbiObonoBcTBa B CeBepHOM
ATHaHTHKe Ha MPOTSHKEHUHU MOCIEIHHX JIET aKTUBHO 00CYy»KAaeTcs B 3apyOexHbIx cTpaHax. B 2010
roly 1O JaHHOW TeMaruke OB MpPOBEIEH COBMECTHBI HAyYHO-TPAKTHUECKUH CeMUuHap
Mexnaynaponnoro Coseta o uzyuenuto mopst (ICES) u Komuccun mo MOpCKUM MIIEKOTIUTAIOIINM
Ceeproii Atnantuku (NAMMCO) non Ha3zBanueM «CxeMbl HAOTIONECHUS 32 TIPHIIOBAMUA MOPCKHX
MJICKOMTUTAIONINX U MTHUIl B XOJ€ OCYUIECTBICHHUS MPOMBIIIJIEHHOTO priOoIoBcTBa». Ha cemuuape
ObUTI0 0TMEueHO, uTo B psne ctpad (Mcnanaums, CIIIA) cymecTByeT rocyqapCTBEHHBIA KOHTPOJIb, B
TOM YHCJIE Ha 3aKOHOJIATEJIbHOM YPOBHE, 3a COOpOM MH(OpMAIIMU IO MOPCKUM MJICKOIIUTAIOLIUM B
palioHax MpoOMBbICIa W MX HPUIIOBAMHM B Opydus JioBa. Jlyis 3TOM 1enu pa3paboTaHbl CHCTEMBI
CHEIHMAbHOTO OOYy4YeHMs IIOACH, YYacTBYIOIIMX B TMPOMBICIE, HAOMIONEHUSM 3a MOPCKUMU

miexonuratomuMu. Kpome toro, B CLHA myis cynoB, Ha KOTOPBIX COOMpArOTCS M KauyeCTBEHHO
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00pabaThIBalOTCA MPUIOBBI MOPCKUX MJICKOMUTAIONINX, BBIACISIOTCS JOMOJHUTENbHBIE KBOTHI Ha
BBUIOB, T.€. HAET aKTUBHOE CTUMYJIMPOBAHHE CY/IOBIAAEIBIEB K COOPY TAKOTO Poja HHPOPMAIIUH.

B Poccuu, x coxkajeHHIO, MOTOOHBIX CHCTEM OOydYeHUS W CTHMYJIMPOBAHUS HET, OOJbIIast
YacTh POCCHUHCKHUX MPOMBICIOBBIX CyIOB paboTaeT 0e3 HayuyHbIX HaOIromaresneil Ha OOpTy, a caMu
CYIOBIAJENbIIbl, KaK MpPaBUIO, HE 3aMHTEPECOBAHBI M HE COOUPAIOT JaHHBIE IO MOPCKUM
MJICKOMTUTAIOIINM B pallOHaX phIOOIIOBCTBA.

B I[IMHPO ¢ 2004 r. B yka3aHHOM HalpaBJIeHUU BEAETCSI aKTUBHAs paboTa, 3aKIH0YaoLascs
B OCYILIECTBJICHUH CHCTEMbI IPOBEACHUS HAOMIOACHHUM 32 MOPCKUMH MJICKOTTUTAIOIIUMU C HAyYHBIX
U B TIOMyTHOM PEXHUME C OTAEIBHBIX MPOMBICIOBBIX CYIOB, IOJYYEHHH CBEICHUN O MOMABIIUX B
OpyaHsl JIOBa XKUBOTHBIX. Ho HM3-3a HEZOCTATOYHOTO (YMHAHCUPOBAHUS MPOBEIACHHS TOTHOLIEHHBIX
HCCIIEIOBAHUN, HEBO3MO)XHOCTBIO 00ECNEeUYeHHs JOCTAaTOYHOrO KOoJIM4YecTBa HaOmromareneil Ha
MIPOMBICIIOBBIX CYy/ax U OTCYTCTBHUSI 3aMHTEPECOBAHHOCTH B JIaHHBIX paboTax CyqOBIAJEIbLIEB
o0beM mony4yaeMol MH(OpPMAalMK HEAOCTATOYEH ISl KaUeCTBEHHOM M PENpe3eHTAaTHBHOU OIECHKU
B3aMMOOTHOIICHHI MOPCKHIX MJICKOITUTAIOIINX U PHIOOIOBCTBA.

OnTUMaIBHBIM PEIICHUEM B JAHHON CHUTYAIlUU SBIISICTCS MOCTOSHHBI MOHHTOPUHT MOPCKHX
MJICKOMTUTAIONINX Ha MPOMBICIOBBIX CyJdaX, BKJIIOYAIOMIMHA OTJIAXKEHHYI0 CHUCTEMY OIOBELICHHS O
CIIy4asiX TOAXOAOB >KMBOTHBIX K CyAHY, UX THOenu, moTpeOieHuu pbIObI M3 Opyauil JIOBa.
PaboToCcnocOOHOCTh 3TOM CHUCTEMBI MOXKET OBITh O0ecredeHa TOJNBKO  TOCYdapCTBEHHBIM
perymupoBaHueM, B TOM 4YHCIE HAa 3aKOHOJATeIbHOM YpPOBHE C METOAAMH aKTUBHOTO
CTHUMYJIMPOBAHUS CYIOBIAJENbIEB K cOOpy momoOHOW MH(pOpMAIMu, Kak 3TO JAEIaeTcs B psjie

3apyOeKHBIX CTpaH.

VIIK 594.582.2/.8(571.645)
BJIUAHUE KAMYATCKOI'O TEYUEHUA HA YNCJIEHHOCTD

KOMAHIAOPCKOI'O KAJIBMAPA (BERRYTEUTHIS MAGISTER)
B PANOHE CEBEPHBIX KYPUJIBCKUX OCTPOBOB

D.B. /luwenko
OI'VII «k BHUPOy, Mockea, Poccus

ns KaJIbMapoB, 06I/ITaIOIJ_II/IX B BOJax POCCI/II/I, IMPOMBICIIOBOC 3HAYCHUC HMMCIOT TpU BHU/A,
BcTpevaronuxcs B Bomax JlanpHero BocToka — komaHmopckuii kanmemap Berryteuthis magister,

TUXOOKEaHCKH kKanbMap Todarodes pacificus n xansmap baprpama Ommastrephes bartrami.

88



OnHako, B HACTOSIIMH MOMEHT, KOMAaHJOPCKHH KalbMap - €AMHCTBEHHBIM BHJ, OCBaMBaeMbIH
OTEUECTBEHHBIM MPOMBICIOM. MsICO KOMaHJJOPCKOTO KajbMapa MPEeKPacHO BBIACPKHBAET 3aMOPO3-
Ky ¥ TIOJIb3yeTCSl 3HAYUTEIBHBIM CIIPOCOM Ha BHyTpeHHeM phiHke Poccun. Ho, HecmoTpst Ha oue-
BUJHYIO IIECHHOCTh KajJbMapa, 3HaHUs O MHOTUX aCIEKTax ero OMOJOrvMM He MOoJHbL. B uacTHOCTH,
MaJIOM3y4YEeHHO BIIMSHUE aOMOTHYECKHX (DPAaKTOPOB HAa UYMCIEHHOCTh KOMAaHJOPCKOIO KajbMmapa y
ceBepHBIX KypuiIbCKHUX OCTPOBOB, SIBIISIOLIMXCSI OCHOBHBIM PaiiOHOM IPOMBICIIA KaJbMapa.
CoracHO COBpeMEHHBIM TpesicTaBieHusM [Anekcees, 2006], 3amac KOMaHIOPCKOTO KajbMmapa
B paiioHe ceBepHbIX KypHiIbCKHX OCTPOBOB COCTaBIEH IPEACTABUTEISAMH «OXOTOMOPCKOID
IPYNIIUPOBKHU, IEPEHOCUMBIMU MOIIHBIMU TeUeHUIMHU depe3 Kypuibckue mpoiuBel, U MpeICcTaBy-
TEJISIMU «OEpPUHTOBOMOPCKOI» TPYIIUPOBKH, MUTPUPYIOIIMMHU BMecTe ¢ KaMyarckum TeueHueM
(puc. 1). Cxoxelt Touku 3peHus npuaepxusaerca u I0.A. denopen, ynoMUHAIOUMI 0 HAIUYUU
CBSI3U MEXKIy 3amacamu 3amaaHol yactu bepunroBa mops um CeepHbiXx KypuibCKHX OCTPOBOB

[@enopen, 1997, a].
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Puc. 1. Illpeanonaraemasi cxeMa HaNpaBJIeHUs MUTPALMIA KOMAaHJAOPCKOI0 KajJbMapa
y ceBepHbIX Kypuibckux ocTpoBoB [0 AsiekceeBy, 2006, ¢ usmenenusimu|. Criomnsbie
CTPEJIKH — KaJIbMapbl 0ePUHIOBOMOPCKON NMONYJISIMH, MYHKTHPHbIE — 0XOTOMOPCKOM

B xone peiicoB Ha ManoMm ¢Quneitnom Tpaynepe «Homanta» B 2005-2009 romax B paiioHe

ceBepHBIX KypriibCKHX OCTPOBOB MPOBOAMIIHMCH €KECYTOUHBIE COOPBI IPOMBICIIOBO-ONOIOTHYECKON
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nHGOpPMALMU TIO KOMaHAOPCKOMY KaibMmapy. [lomyueHHble [aHHBIE WCHOJNB30BANINUCH IS
OIIpENETIEHUS CPEIHUX YJIIOBOB Ha YCUJIME B TEUEHHE YIIOMSIHYTOTO MPOMEXYTKA BpeMEHHU. [laHHbINI
MTOKa3aTelb MO3BOJISIET OOBEKTHBHO OIICHUTH YP()EKTUBHOCTH MPOMBICITA.

AHanu3 TNOJY4YEHHBIX B XOJE PEHCOB JAaHHBIX IOKa3aj 3HAYUTENIbHbIE MEKCE30HHBbIE U
MEXIro/ioBble KoieOaHus 3()()EKTUBHOCTU NPOMBICIA, BBI3BAHHBIE W3MEHEHUSMHU YHCIEHHOCTU
KallbMapa B ucciaenoBaHHoOM paiioHe. [lo mamapiM FO.A. ®emopua [19976], mexce3oHHBIE
M3MEHEHHUs 3aKII0Yal0TCs B HAJIMYMU JIBYX MEPUOJIOB («BECEHHET0» M «OCEHHET0») 3HAYUTEIBHOIO
YBEJIMUEHUS 4YnCIeHHOCTH Kaibmapa. CommacHo npeanonoxenuto J1.0. AnexceeBa [2006], atu
pa3nuuusi  OOBSICHAIOTCS HEPaBHOMEPHOCTBIO IMOAXOAAa B pallOH TpPOMBICTA  pa3IMYHBIX
BHYTPHUIIOMYJISLIMOHHBIX BO3PACTHBIX TIPYNIUPOBOK. B MeXromoBoil nuHaMuke OBLIHM OTMEUEHBI

JIBYXJICTHUE IUKIINYHBIC KosieOanus (puc. 2).
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Piic. 2. Mexrogosast JUHAMIKA
I3MeHeHHH »(p peK TUBHOCTU LIPOMBICIIA.

Tak, B 2005, 2006 u 2009 rogax Ob10 OTMEUEHO YBeIMUYeHHE 3PPEKTUBHOCTH MPOMBICTA, B
TO Bpems Kak B 2008 1. — 3ameTHbI# crian. [Ipu aTom, pazHuna B 3 ()eKTHUBHOCTH MPOMBICTIA B TOJIBI,
OXapaKTEePU30BABLIMECS COKPAIIEHUEM YHUCICHHOCTH KOMAaHAOPCKIO KajbMapa y ceBepHbIX Ky-
PWIBCKUX OCTPOBOB, IO CPABHEHMIO C IOJlaMH, B KOTOpbIE OBLIO OTMEUYEHO YBEIWYECHUE YUCIICH-
HOCTH, gocturana 42%, win 727 kr Ha yac TpasneHus. lIpeanonoxurenbHoe HaIU4ue IBYyXJIETHEN
[UKITMIHOCTH JMHAMUKH OMOMAacChl ObII0 OTMEUYeHO U B padore FO.A. denoprmia [19976].

[IpumeuarenbHO, YTO KOJIEOAHUS YMCIEHHOCTU COBMNAIM IO MPOJOKUTENBHOCTH U IO
cpokaM c¢ konebGaHusMu MomHOCTH Kamuarckoro teuenus (puc. 3). Takum oOpazom, Hambonee
BEPOSTHON NPUYMHON MEXIONOBBIX KOJIEOAHMN UWCIEHHOCTH MPEACTABISAIOTCS H3MEHEHUS
MomrHocTH KaMyarckoro TedeHusi, CBSI3aHHBIE, B CBOIO OYEpEb, C HUKIMUYECKUMHU H3MEHEHHSIMU

TUIPOJIOTHYecKoro pexxuma bepunrosa mopst [Korenes, 1995]. Kpome Toro, BO3MOXKHO, U3MEHEHUS
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MoOIIHOCTH KamuaTckoro TeueHHs MPUBOIAT M K CMEIIEHUIO CPOKOB 0Opa3oBaHUS CE30HHBIX
ckorieHuii. Tak, B Tompl, KOrma OBUIO OTMEUEHO CHIDKCHHME MOIIHOCTH TEUYCHHUS, OBLIO
3a)UKCUPOBAHHO CMEIICHHE CPOKOB (DOPMHUPOBAHHUS MPOMBICIOBBIX CKOIUICHHA KOMAaHIIOPCKOTO

KaJibMapa B paiioHe ceBepHbIX KypuiabCKUX OCTPOBOB Ha MECHIII.
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Puc. 3. MexronoBast JJMHAMMWKA
W3MeHeHUIT MorHocTH KaMuaTckoro
TedeHud (1o JaHHbeiM O.b. TerHuHa).

[lonyyeHHble naHHBIE YKa3bIBalOT HA HAJWYME CBSA3M KOJEOAHMN YHMCIEHHOCTHU KajbMmapa B
paiioHe ceBepHBIX KypHIIbCKHX OCTPOBOB C MEPUOJUYECKUMHU U3MEHEHUSAMU THIPOJIOTHYECKOTO pe-
xuMa bepunroBo Mops u momHoct Kamuarckoro TedeHus. Takum oOpa3oM, B HaIIUX pyKax
MOXET OKa3aThCs 3()(HEeKTUBHBIA MHCTPYMEHT, MO3BOJSIONIMNA MPOTHO3UPOBATH MEKIOJAOBBIE U3Me-
HEHUSl YHCJIEHHOCTU KajbMapa B paliOHE MpOMBICIA U CMEIIEHHE CPOKOB 0Opa3oBaHMs MPOMBIC-
JIOBBIX CKOIUICHHMH, YTO MO3BOJUT M30€KaTh HEIOBBICTABICHMS CYJIOB, HEPEIKO IPUBOJMBILEIO B
NpOIIble TOAbl K HEJO0OCBOCHHIO 3amaca. Kpome Toro, Tak kak 00O3HAYE€HHBbIE 3aBHCUMOCTHU
BEPOSITHO 3aTParvBalOT TOJIBKO KaJbMapoB «OEPHUHIOBOMOPCKOMY MOIMYMSAIMH, C UX MOMOIIBIO MBI
MO>KEM IIONOJIHUTh HAIM 3HAHUSA O CTPYKType MOIYJSAIHMM KOMaHJIOPCKOrO KajJbMmapa B panloOHE
ceBepHbIX KypuibCKux 0CTpOBOB.

B  npanpHedimemM HaMM  3alJJaHUPOBAHO  NPOJOJDKEHHE  MCCIENOBAHMS  BIUSHUS
abnoTH4YecKuX (HaKTOPOB Ha COCTOSHUE 3araca KOMaHAOPCKOTO KajlbMmapa y CEBEpPHBIX

Kypunbeckux ocTpoBOB.

Cnucok JuTeparypsl

AunekceeB J.0. 2006. HoBbie naHHBIE 0 OMOJOTHUH KOMaHIIOPCKOTO KanmbMapa Berryteuthis
magister y ceBepHbIX Kypmibckux octpoBoB. VII Beepoccuiickas KoHGEpEHIUS 1O TPOMBICIIOBBIM

6ecno3BonouHbIM (mamsatu b.I. UBanosa). M., M3x-so BHUPO. C. 199-203.
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VYK 597-115:597.562(268.45)
PACHPEJEJEHUE ATTIAHTHYECKOHM TPECKH

B BAPEHLHHEBOM MOPE B 3ABUCUMOCTH OT 'EHOTHIIA PAN 1

"Makeenxo T'A., IHucxynoeuu JU., ?3enenuna A
L oryrl IINHPO, 2. Mypmanck, Poccus; >oryri BHUPO, 2. Mockea, Poccus

[lomynsAuuoHHBIE HUCCIEIOBaHUSA CEeBEpO-BOCTOYHON apkTuueckod (CBA) Tpecku ¢
MIPUMEHEHUEM PA3JIMYHbIX T'€HETHUYECKUX METONOB BEAYTCA YXe Ha HpoTsbkeHuu Oosee 30 jer.
Haxomensl gaHHbIe TIO aHamu3y mnonuMopdu3ma OeTKOBBIX JIOKYCOB (ayuio3MMoB) [ApTeMbeBa,
1989], mmuH pecTpukiuoHHBIX ¢parmeHToB — RFLP-ananu3 [Jonsdottir et al, 2003],
MHUKpOCATEeIUIUTHBIX JIOKycoB — STR-anamus [Skirnisdottir et al., 2008] u nokycy Panl B rene
nanTodusuna [Sarvas, Fevolden, 2005].

Panl - xnerounas wu3odopMa cuHANTOGU3MHA — WMHTETPAIBHBIM OETOK MeMOpaHBI,
HaXOSIIUICs B CHHANcCaX M LUTOIIa3MaTHYEeCKUX MUKPOITY3bIpbKaX HEMPOIHAOKPHUHHOM TKaHH,
UMEIOIINX pa3IuuHble PyHKIMU (TpaHCHOPTHAs, cekpeTtopHast). Ponbs Panl He coBceM sicHa, HO €ro
CTPYKTypa XOpOIIO coXpaHsieTcs B MeMOpaHHbIX oOnactsax. [Pogson, 2001].

Jloxyc Panl umeer mmmny 1,85 k6. Ha pecTpuKIIMOHHOW KapTe T€H COCTOUT M3 Tpex
nonumopdueix caiitoB (BstEll, Dral, Pstl). Y Tpecku amnenu Panl® u PanlI® otnugaiorcst 3aMeHoi
A Ha G B Hekomupymmeil obmactu B 3-M MHTPOHE, pa3ianyus Ha OEITKOBOM YpPOBHE CBSI3aHBI C
KOAMPOBAaHUEM OENKOB C pa3HBIMU (Qu3uonorndeckumu cpoiictBamu [Karlsson, Mork, 2003].

CpaBHeHI/Ie Pa3InuYHBIX l'IOl'Iy.]'If[I_[I/Iﬁ IMOATBEPANIIO, YTO OITOT JIOKYC HAXOAUTCA IOA CHUIIBHBIM
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BIIMSIHUEM €CTECTBEHHOIo OTOOpa. AJUIeIM pa3IMYaloTCsl Ha JIByX YPOBHSX: HYKJICOTHIHOM
(BeisiBeHO 19 wmyranuil) w OenkoBOM (Kakaash aMHHOKHCIOTHAsE 3aMEHa CO BpPEMEHEM
JTUBEPrUpOBaja B MPOCTYIO HACIEACTBEHHYIO ajuienb) [Pogson, 2001].

Hcnone3ys nokyc Panl, paHee nccnenoBaTenyd yCTaHOBHIM B3aUMO3aBHCUMOCTb MEKIY
T€HOTUIIOM U CKOpPOCThIO pocTa y ucianiackoil u CBA Tpecku, ObUTM HaileHbl pa3inuyus MEXIy
HOPBEXKCKOH MPUOPEKHOM U CeBepO-BOCTOUHON apKTuueckoil Tpeckoii [Fevolden, Pogson, 1997].

[enp nanHON pabOTHI — UCCIIEAOBaThH MOIMMOpdu3M saepHoro Jokyca Pan I tpecku Gadus
morhua morhua B bapeHuieBoM Mope u conpenenbHbix Boaax (I pennanackoe, Hopeexckoe Mmopsi).

COop Mmarepuana HpPOBOAMIICS HpeUMyLIeCTBEeHHO B oceHHMH mepuox 2010-2011 rr B
BapenuieBom Mope u conpenenbHbIX Bonax. Heckoiabko mpo0 Obl cOOpaHbl B BECEHHUN U JICTHUN
nepuoabl. B pabote ucnonb3yercs NpUHATOE pallOHUPOBAaHUE (JIOKAJIbHbIE IPOMBICIOBBIE PallOHBI)
bapennieBa Mopsi [MHCTpykummm u Metomudeckue pekomeHmanuu..., 2001]. Kaxmas mnpoda
coctaBnsia He MeHee 48 pwi0. Beero 6w1o cobpano 12 mpo6, mpoananusupoBaHo 624 obpasia
Tpecku u3 10 pailoHOB. Y BBUIOBJICHHBIX OCOOCH HM3MEpsUIM JUIMHY, MaccCy, ONpEAessUId IMON U
CTaIMIo 3PeIOCTH, (PHMKCHPOBAIIN YUaCTOK IUIABHUKA pasMepoM | cm” B 96%-HoM 3taHoie. B na6o-
paTOpHBIX YCJIOBUAX W3 TKaHW IulaBHHMKA Bbiaensnu IHK coneBbiM MeTogoM mo cTaHaapTHOM
Metonuke. Jlanee npoBoauiaM aMIUM(UKaLUIO OTAENIbHBIX JOKycoB sigepHoi JIHK B xozme
nonumepasHoit nenHoi peakuuu (I1LP) co cnenmduunbivMu npaiiMepamu. [y aHamuza moammop-
¢uszma Panl-mapkepa npoBoauwiau snekrpodopernueckuit ananuz [ILP-npoxykra B 2%-HOM
arapo3HOM TIeji€ C MOCIEeIYOIIUM FeHOTUIIMPOBAaHUEM 00pa31IoB.

PesynbraThl aHanu3a mokasainu, 4To B BbIOOpKax JOJsl pblO, TOMO3ZUIOTHBIX IO JIOKYCY
PanI*I*, cocrasuna 1,8 %. Berpeuanuce Takue pbiObl B IpUOpEeXHBIX paiioHax bapeHieBa mops.
Jlonst peIb, TETEPO3MIOTHBIX IO HCCIeAOBaHHOMY J1oKycy (PanlI®) cocraBuma 17 %, a c
resotuniom Panl°I® — 80,2 %. Pasmepusiii psig y ocobeii ¢ remotumoM PanI*T° mis camox
Haxoawics B mpenenax oT 22 go 113 cm, ansa camioB ot 42 1o 106 cM, y ocoOeil ¢ TeHOTHIIOM
Panl®1® — or 17 mo 115 cm u ot 17 no 112 cMm, nyia reHOTHIIA PanI*1* — or 66 o 94 cm u ot 58
10 91 cM, coor-BeTcTBEHHO. [Ipy 3TOM COOTHOILIEHHE MOJIOB y TPECKU C Pa3IUMYHBIM I€HOTUIIOM
Ob110 O65M3KO K 1:1.

CpaBHeHne npo0, coOpaHHBIX B OCEHHUM W BECEHHHH miepuoj B paiioHe KombiToBa,
M0Ka3aJl0, YTO B MUTPALMOHHBIX CTasX TPECKH K HEPECTHJIUILAM HPUCYTCTBYIOT 0COOU CO BCEMHU
resotunamu  (PanI*1*, PanII®, Panl®1”). Bo3moxHo, TpeCKa C pasIu4YHbIM T'€HOTUIIOM
HEPECTUTCS Ha OJJHUX U TEX )K€ HEPECTUIIUIIAX.

CpaBHEHHE 4acTOT aJljiesieil 1Mo pailoHaM MOKa3ajo HU3KYIO JIOJI0 PBIO C ajiesneM Panl” na

Oonbineit yactu bapenieBa Mopst (Tabnuna).
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Tab6nmuna

Yacrora BcTpedyaeMocTH aJjuiesieii jJjokyca Panl B npodax u3 bapenuesa mopst
U conpeneabHbIx Boa B 2010-2011 rr.

Paiion, nepros c6opa KommuecTBo YacroTa amneneit
’ 00pasIoB A B

3anaansii nuubeprel, 0ceHb 96 0,05 0,95
3emust @panna-Nocuda, neto 48 0,08 0,92
BocTtounblii cki1oH MeaBeXKMHCKOH OaHKH, OCEHb 48 0,03 0,97
Bo3sssiiennocts Ilepcesi, oceHb 48 0,01 0,99
KomnrwiToBa, oceHb 48 0,03 0,97
KombiToBa, npoba 1, BecHa 48 0,15 0,85
KombrToBa, mpoba 2, BecHa 48 0,03 0,97
I{eHTpanbHBI kesn00, 0CEHb 48 0,01 0,99
CeBepHblli ckJI0H HOB0O3€MebCKOT0 MEIKOBO/IbSI, OCEHb 48 0,06 0,94
3anaanelii [TpubpexHblil, OCCHb 48 0,19 0,81
Bocrounsiii [IpubpexHsiii, oceHb 48 0,20 0,80
Kanunckas 0aHka, oceHb 48 0,45 0,55

B roxxHO# yactu Mops (paiions! 3anaanbiii 1 Bocrounstit [Tpubpexusiii, Kanunckas 6anka)
yacToTa BCTPEYAEMOCTH 3TOTO aJUIENs BbIIIE, 110 CPABHEHMIO C 0OJ€e CEBEPHOH, Ii€ MPOUCXOAUT
dukcamus mo amremo Panl® (Bossimennocts Ilepeest, LlentpaisHerii xen06). B 2009 u 2010 rr.
Ha ceBepo-3anaze bapenneBa mops B pailone 3amagHoro HInuunbeprena wacrora ajiens Panl*
cocTtaBuiia okoio S5 % [Maxkeenko, Bonkos, 2010].

Takum 00Opa3oMm, CBSI3W TEHOTHIIA TPECKH C €€ IOJIOM M pa3MepoM B bapeHiieBoM Mope
BBIABIICHO He ObLT0. YacToTa BCTpedaemocTH amnens Panl” yBennmuuBamach ¢ ceBepa Ha IO, Iie
€IMHUYHO OTMEUYEHBI FTOMO3UIOTHBIE IO 3TOMY ayljiento ocoOu Tpecku. OOHapykeHO cTaOuIbHOE

MCKTOAO0BOC COOTHOUICHUC YaCTOThI BCTPECYACMOCTHU aJjiieneii B OTACIIbHBIX paﬁOHaX MopsH.

Cnucok JuTeparypsbl

AprembeBa K.®D. Hekxoropble 0COOEHHOCTH JKOJIOTHHM W TEHETUYECKOHM HW3MEHYMBOCTH
Tpecku B paiioHax CeBepo-BocrouHoit Atnantuku [Pykomucs] : guc. ... kana. 6uon. Hayk / M.,
1989.- 193 c.

NHCTPpYKIMM ¥ METOAWYECKHE PEKOMEHIAIMH 1Mo cOopy M 00paboTke OHMOIOTHYECKOM
nHpopmaruu B paitonax uccaenosanuii [IMHPO. — Mypmanck, [IMHPO, 2001. — 291 c.

Maxkeenko I'A., BoakoB A.A. IlpensaputenbHble pe3ynbTraThl T'€HETHUECKOIO aHAIM3a
BBIOOpPOK Tpecku U3 bapeHueBa MOps U compeneabHbIX BOJ [0 MUKPOCATEIUIUTAM U aJIalTUBHOMY
Mmapkepy Panl // Marepuansl Beepoccuiickoit koHQEpEHIIMN MOJIOABIX YUYCHBIX M CHEIHAaJICTOB,
nocesm. 125-neruro co nust poxnaenus M.M. Mecsmiea (Mypmanck, 20-22 okTt. 2010 ) MypMaHCK,
IINHPO, 2010. - C. 112-116.
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YK 597-113:597.553.2
MOP®OJOT'HMYECKHUE PA3/IMYUA U OCOBEHHOCTU ITMTAHUA
MOJOJAU YEPHOMOPCKOM KYMKHU U3 JIBYX IPOCTPAHCTBEHHO-

PA3JEJIEHHBIX T'PYIIIIUPOBOK — MNEJATMYECKOM U JIOHHON

B. IO. Ilonomapesa
HUITIDD PAH, Mockea, Poccus

E-mail: ponomareva_ipee(@mail.ru

Kak u B pekax, Mpu MCKYCCTBCHHOM pa3BEICHHH Ha PHIOOBOJHOM 3aBOJIC YCPHOMOPCKHI
noABU KyMxu Salmo trutta labrax Pall. cymectByeT B 1ByX (peHOTHIIMUECKHUX (popMmax: doperns —
xuaas Gopma u Kymxa — mnpoxoaHas Gpopma. PazneneHue Ha 3TH HOPMBI POUCXOTUT JIHIIb TPH
COYCTAaHHU ONPEICICHHBIX YCIOBHH — Yy TeX pbIO, KOTOpBIE IOCTHUIIN HEOOXOAWMOIO YpOBHS
pa3BUTHs U HU3HOIOTUIECKOTO COCTOSTHUS. VI3BECTHO, YTO 3310110 0 CMONTH(OUKALIUH JIOCOCEBBIX

IPOUCXOAUT Pa3aCJICHUC MOJIOAWU Ha IBC (I)CHOTI/IHI/I‘-IGCKI/IG TpynIibl - TOTCHIHHUAJIbHBIX MUTPAHTOB,
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U pbIO, KOTOpbIEe MOTYT ocTaThes B peke [[1aBnoB u ap., 2010]. [IpuunHON BO3ZHUKHOBEHUS TaKOM
muddepeHIuan MOXKET CIY)KUTh HEJIOCTaTOK pPECypcoB B MecTe€ OOWTaHHMs — MHIMM WIN
cBoOonHOM Tepputopuu [[1aBnos, CaBBautosa, 2008].

B ycnoBusix pslO0BOJHOIO 3aBOjia BBUIYNUBIIMECS MaJbKU Pa3BUBAIOTCS NPH HENOCTAaTKE
cBOOOAHON TeppuTopuM Ha AHe. Mepapxuueckue B3aUMOOTHOILIEHHS MOJOAU B TaKUX YCIOBHSX
BEAYT K BBITECHEHHUIO 4YacTH MOJOAM B TOJIY — PAa3l€iCHUI0 Ha JOHHYIO U IEJarMyecKylo
rpynnupoBKU. JlyinTenbHOe oOUTaHuEe PBIO Melarnyeckoil TPyNIUPOBKU B TOJIIE CKa3bIBae€TCs Ha
X TOBEJCHHUU: TPYNIHMPOBKH pa3IMyaroTCd IO II0Ka3aTelisiM PpPEeopeakluu - KPUTHYECKUM
CKOpPOCTSIM T€UEHMUsI, TUILYy PEOPEAKUH, IBUTATEIbHON akTUBHOCTHU U Ap. [I1aBnoB u nap., 2010].

JlanHast paboTa TOCBSIIEHA M3YYEHUIO HEKOTOPHIX MOP(OJOTHUECKUX Ppa3Iuuuil U
OCOOEHHOCTEH  MHUTAaHHUA  PbIO  MPOCTPAHCTBEHHO-PA3AEICHHBIX  IPYNIHPOBOK  MOJIOIU

YEepPHOMOPCKON KyM>KH, BBIPAILIEHHBIX B YCIOBHUSIX PHIOOBOAHOIO 3aBOJA.

Marepuan u MeToAMKa

HccnenoBanu qBe BO3pACTHBIE TPYIIIBI 3aBOJCKON MOJIOAM YEPHOMOPCKOM KyMmxku: 1-2 u 5-6
MECSILICB, COIEPIKAIEiiCs IPH IUIOTHOCTH mocamkd 57-60 5k3./nm°. CraHmaprHas miuHa (110
Cwmuty) — ot 36 mo 85 mm. JlimHy Tena pei0 W3Mepsuid ¢ uHTEepBajaMu B 1-3 mHs. Bceero ObLi0
u3MepeHa 641 ocoOb. [l cpaBHEHMsI JaHHBIE Pa3HBIX JIET HOPMHUPOBAIW TMyTEeM [EJICHUS Ha
OOIIYIO CpPEeIHIOI JUIMHY BCEX pBIO, M3MEPEHHBIX B JaHHBbIE CyTKH. [[ng omeHku ocoOGeHHOCTen
MeTabonu3Ma ObUTH B3SITHI BEIOOPKH 10 88 1 92 ocoOeil u3 NOHHOW U MelarndecKoi TpymimupoBOK,
cooTBeTCTBeHHO. Cpenn MOpQOIOrHYecKUX MOoKa3aTeslell OLEHHBAIN JUIMHY Tela, Maccy Tela,
JUIMHY TOJIOBBI, MAaKCHUMaJIbHYIO BBICOTY Tela M Bec mopku. Cpeau Mokaszareneid MUTaHUS —
HAKOPMJICHHOCTh (MHJEKC HAaMOJHEHUS JKENMYyAKOB), BEC TMHUIIEBOIO KOMKA M YIMUTAaHHOCTb

(ko3 uuuenTs! ynutanHoct no @ynerony u Kinapky).

Pe3ynbrarhl n 00cyx1eHne

[lo okoHUaHWU MEPBUYHOIO PACCEICHHS] MOJOAb YEPHOMOPCKOM KYMIXKH MEPEXOIUT K
TEPPUTOPHAITILHOMY 00pa3y >KU3HU. B yClIoBUSX 3aBOJICKOTO pa3BeleHUs TUIOIAIb THA OTpaHUYCHA,
MO3TOMY Ha JHE OCTAeTCs JIMIIb YacTh PBIO, CIIOCOOHBIX 3AIIUTUTH CBOIO TEPPUTOPHIO, BHITECHSS
MPU 3TOM OCTaJbHBIX PHIO B TONIIy. BBIHYXIECHHOEe OOWTaHWE B TOJIIEC CKAa3bIBACTCS HA
Mopdonorun Takux pnid. HecmoTpss Ha TO, YTO YaCTOTHOE pacHpeiesieHHe Mo JUIMHE Tena y
BBIOOPKH, cocTosIIeH U3 pbl0 00enx rpynmupoBOK, B Bo3pacTe 1-2 Mmecsia Bce elle MOAYnHAETCS
HOpMaJbHOMY 3akoHy (puc. 1,A), obutaHue B TOMNIIE CKa3biBaeTCs Ha Mopdonoruu peid — yxe
ceifyac 0coOu Menaru4ecKoi rpymnmupoBKH MPEBOCXOIAT 0COOEH TOHHOM MO JIJTMHE Tejla B CPEIHEM
Ha 8-13 MM (pasnuuus moctoBepHsbI o kputeputo CteioneHTta, p < 0.05). Ha rpaduke BumHO, 4TO

HaMC4acTCsAa 6I/IMOI[aJ'H>HOCTB pacnpeaciiCHus. C TeueHueM BPCEMCHU PA3JIMYUA HAKAIIJIIMBAKOTCA — K
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5-6 MecsauaMm pa3HMLA B JUIMHE Tena gocturaer 23-36 MM. YacToTHOE pacmpeseseHue MepecTaeT
MOJUMHATHCS 3aKOHY HOPMaJIbHOTO pacnpenenenus (puc. 1,b). D1o roBoput o ToM, yTO 0OOUTaHKE B
YCIIOBUSIX pPa3HOW OOECHEUEHHOCTH pecypcoM (TeppUTOpHel) BeneT K (OPMUPOBAHUIO JBYX

MOP(}OIOrHYeCcKH pa3ITUdalOIIUXCs IPYIIHPOBOK.
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Puc. 1. Pacnipenesienue 1o JJiMHe TeJa y MOJOAM YePHOMOPCKON KYMKH
13 JOHHOM M NeJIarn4ecKoi rpynnupoBoK B Bo3pacrte: A — 1-2 mMecsieB (Bce 3 KpuBbIe
NMOMYMHAKTCH 3aKOHY HOPMAJILHOTO pacnpenesieHus), b — 5-6 mecsinieB (00beIUHEHHBbIE
JAaHHbIE 32 2 T0/1a; KPUBbIE IOHHOH U NeJJArH4ecKoil — pacnpenejeHue HOpMaJIbHOeE,
00e rpynnupoBKH COBMECTHO — HEHOPMAJIbHOE)

[ToMumoO pa3nuuuii B AJMHE TeNa JOCTOBEpHBIE pa3nuuus (o kputepuio CThrogeHTa, p <
0.05) oOHapy»eHBI IO BCEM MPOAHAIM3UPOBAHHBIM TMOKa3aTelsiM. B Bo3pacte 5-6 mecsiieB phliObI
JIOHHOH TPyNIHUPOBKU MPEBOCXOJAT PHIO IMeJarnyeckoi Mo BCEM PACCMOTPEHHBIM IOKa3aTessiM
nuTaHus (A7 pel0 TOHHON W MeJarudeckou rpynImUpPOBOK, COOTBETCTBEHHO): BECY COIAEPKUMOTO
xemynakoB — 34.0 u 16.6 Mr, uHAECKCY HanmomHeHUs kenynkoB — 273.0 u 111.5%,,, kodpdunuearam
ynutanHoctu: o Knapky — 1.3 u 1.2 u no ®ynerony — 1.50 u 1.49. Ho npu »TOM nenaruueckue
PBIOBI JTydIlle pacTyT: Y HUX BBIIIE MMOKa3aTeau JIUHbBI Tena — 51.5 u 53.7 MM, maccel Tena — 1.6 u
1.7 rp. u Beca mopku — 1.3 u 1.43 rp. (ans pbl® JOHHON M TeENaru4ecKOd TPYMIHUPOBOK,
COOTBETCTBEHHO). [TaBHBIN BONPOC, KOTOPBIH BO3HUKAET: MOYEMY JOHHBIE PBIOBI, KOTOpBIE IO
MOBEICHYECKUM TIOKa3aTesiM (3aHMMArT MECTO y JIHA) U IO MOoKa3aTelssM HaKOPMJIEHHOCTH
SBJISIIOTCSL JOMUHAHTHBIMU, B TOKE BpeMSI UMEIOT MOP(OJIOTHYECKUE TTOKa3aTeu, XapaKTepHble s
cyonomunanToB. Kazanoch Obl, 3TO MPOTHUBOPEUUT OONBIIMHCTBY JAHHBIX JTUTEPATYPhl O TOM, YTO
JIOMUHAHTHOMY COLIMAJIBHOMY CTaTyCy COOTBETCTBYIOT MOBBIIICHHBIE TEMIIBI POCTa [HampUMeEp,
Metcalfe, 1986; Lahti et al., 2001]. Crxopee Bcero, 3T0 OOBSICHIETCS TEM, YTO Y PBIO, BEITCCHCHHBIX
B TOJILIY, — UCXOJHO CYOJOMUHAHTHBIX — MPOUCXOAUT M3MEHEHHE BbIOOpA JKU3HEHHOM CTpaTeruu

[[TaBnoB u np., 2010]. [Ipu 3TOM, BEepOATHO, y ITUX PbIO, KaK U Y MOJIOU ATIIAHTUYECKOTO JIOCOCS
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[Pavlov et al., 2009], meHsieTcss MeTabOIU3M, OHU OOTOHSIOT JOMHUHAHTOB IO TOPMOHAJIHLHOMY
CTaTycCy, a 3aTeM U 1o teMity pocta. K 5-6 mecsiliaMm npocTpaHCTBEHHO pa3eieHHbIe TPYIIUPOBKH,
pa3IUYAONINECs IO TOBEACHHUIO, PA3MYAIOTCS TakkKe MO0 MOP(OIOTHUECKHM ITOKa3aTeNsiM |
MOKAa3aTelsiM MUTAaHUS U UePAPXUUCCKU MPECTABISIOT HE SIMHYIO0 COTIOAYMHEHHYIO TPYIIY, a JIBE

HE3aBUCUMBIE TPYIIUPOBKH PBIO.

Takum 06pa3oM, JJIUTENTbHOE OOUTAaHHE B YCIOBUAX Pa3HOM 00eCIeueHHOCTH pecypcamMu (B
YaCTHOCTH, TEPPUTOPUH) YK€ B Bo3pacte 5—6 mec., To ecTh 3a70iaro (3a 9—10 mec.) no Hayana
CMONTU(UKALMY IPUBOAUT K (OPMUPOBAHUIO ABYX I'PYNIIUPOBOK, Pa3IMYAIOIINXCS 110 MOBEICHUIO
[[TaBnoB u ap., 2010] u Mopdonoruuecku, ¢ TEHACHIIUEN K Pa3HBIM KHU3HEHHBIM CTPATETHSIM.

PaboTa BbImonHeHa mpu yYacTMYHOW (uHaHCOBOHM mozanepxkke I['panrta Ilpesupenta PO

3682.2011.4.
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VK 341.225.8
MNEPCIIEKTUBBI U PEAJIUU IPOTUBOJAEVCTBUSI POCCUA

HHH ITPOMBICJY
H.B. Ilonosa
OI'VII « BHUPOy, Mockea, Poccus

He3zakonnsiii, HecooOmaemblii u Heperynupyemsiii (manee - HHH) npomsbicen, craBmmit
ceifuac To0aNbHOM MPOOIEMOH, UMEET MECTO NMPAKTHYECKH BO BCEX PBIOHBIX MPOMBICIAX — OT
PBIOOIOBCTBA B IpeeIaxX HAlMOHAIBbHOM IOPUCAMKIMU 10 MPOMBICIOB B OTKpPBITOM Mope. Bce B
6onbuieir mepe npusHaercs, uto HHH mpomeicen moapeiBaeT HalMOHaJIbHBIE M MEXIYHapOIHbIE
MEpbI TI0 COXPAaHEHHIO PHIOHBIX 3alaCOB U YIPABJICHUIO UMHU U BEIET K UCTOLICHUIO PECYPCOB. DTO
B CBOIO O4Yepeh OchalbiseT CHOCOOHOCTH PBHIOOJIOBHOTO CEKTOpa JOCTUTaTh HALMOHAJIBHBIX WU
I100AJIbHBIX SKOHOMHUYECKUX, COLIMATIBHBIX U SKOJOIMUYECKUX LIEJIeH U CO3[aeT yrpo3y AJs CPEACTB
CyILLIECTBOBAHHUS JIIOZCH, KOTOPbIE 3aBUCAT OT phIOOJIOBCTBA.

[TpousBoacTBeHHas U cenbcKoxossiicTBeHHas opranmzanus OOH (manee - @AO) ynenser
6onpinoe BHumanne HHH npombicny u cBsizanHO#M ¢ HUM AestenbHOCTH. Kak rmokassiBaeT HeJlaBHEE
nccaenoBanue, nposeaeHHoe GAQO, OOMBITUHCTBO PETHOHAIBHBIX OPTAaHOB IO PHIOHOMY XO3SHCTBY
(manee — POPX) cumtaer HHH mnpompicen 11aBHBIM BBI30BOM JUIsl CBOCH JACSITEIBHOCTH.
BonbIIMHCTBO PECHOHEHTOB COOOLIMIN O TOM, YTO OHM HE B COCTOSHUHM KoHTposmpoBars HHH
MIPOMBICEIT ¥ TIOMYEPKHYIIH, YTO TO TMOAPBIBACT YCHIUS 10 3(p(PeKTHBHOMY yHpaBIECHUIO PHIOHBIM
x03s1icTBOM. Heckonbko oOHanexuBaeT ToT (akt, uto Tpu POPX, a mmenHo: Opranuzanus 1o
peibonoBctBy B CeBepo-3amamnoit  Atnantuke (HADO), Opradmzanus 10 COXPaHEHHIO
ceBepoaranTuyeckoro jococs (HACKO) un Kommccus no psidonoBetBy B CeBepo-BocTtounoit
Atnaatuke (HEA®K), coobmmnm o ToM, 9T0 OHU ycmemHo npotuBonaeicTByror HHH mpombicy.
Tak HEA®K ormerwia, 4to oHa BroyiHe ycremHo 6opercs nporuB HHH mpompicia ¢ momonibo
cnucka cynos, Benymux HHH mpomsicen m cucTemsl KOHTpOJIS IOPTa CO CTOPOHBI TOCYAAapCTB.
HA®O Bener 6opsby ¢ HHH npomeiciom mocpeactBoM mpoBeneHHs MHcNeKUud Ha mope, 100-
MIPOIIEHTHOTO OXBaTa MOJIBEIOMCTBEHHON TEPPUTOPUH C TIOMOIIBIO CPEICTB HAOMIONECHUS, CHCTEMBI
Monutopurra cynoB (CMC) u obs3arenpHbix noproBbeix uHcneknuil. HACKO konctatupoBaina
CYLIECTBEHHOE COKpAIlleHNEe He3aperuCTPUPOBAHHOIO BbUIOBA Oarosaps yaydlleHUI0 HaOmoaeHus
1 OOMEHa 1aHHBIMHU.

[To mamabiM DAO mnpumepno 30% o0mero MHUPOBOTO yIIOBa BOJHBIX OHOPECYpPCOB
COCTaBIIIIOT YJOBBI, 100bIThIe B pesynsrare HHH mnpomsbicna. Bemymmmu MexayHapoaHbIMU

opranuzanusamu: ['enepanpaonn Accambieeit OOH, Komurerom MO 110 3amuTe MOPCKOH Cpenibl,
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Komuccueit mo ycroiunBomy passututo, I[lonkomureroM MMO 10 BBINONHEHHIO pEUICHUN
rocynapcrtBamu ¢uara Oblla BhIpakeHa KpaiHss 03a004€HHOCTh OTHOCHTEIBHO CIOKUBLICHCS
cuTyauuu B MUpPOBOM OKeaHe, B CBSI3U C 4eM, ObUla NpU3HAHA HEOOXOIUMOCTb AKTHUBHBIX
JIeUCTBUH, HallpaBJIEHHBIXHA OOPHOY C HE3aKOHHBIM ITPOMBICIIOM.

B cootBercTBUU ¢ 10KTa10M, OATOTOBIEHHBIM KomuTeToM 1o pei6osnoBctBy PAO (nanee -
KO®U) HHH npowmsicen, 0cCOOEHHO MPOMBICEN, MPOBOAUMBIN CyJaMH, TUIABAIOLUIMMHU TOJ «yI00-
HBIMHU (prraramu», MPEACTABISIET CEPhE3HYIO YTPO3y PHIOHOMY MPOMBICITY, OCYIIECTBISIEMOMY KakK B
Ipesenax HalMOHAJIBHOM IOPUCIMKIMM, TaK U B OTKPBITOM OKeaHe. Onupasch Ha MOIYYCHHYIO
unpopmanuo KODU B ¢epane 1999r. pexkomeHnnoBan pa3paboTarh MPOEKT MexkIyHapOaHOTO
IJIaHA JEUCTBUM IO NpEeNyNpexAcHUIo, caepxkusanuio U jmksunaunu HHH npomsicna. Ilocie
IIPOBEICHNUSI  KOHCYJBTaTMBHOIO COBELIAHUS DJKCIEPTOB M TEXHUYECKOTO KOHCYJIBTaTUBHOTO
coemanuss ®PAO nmo HHH npomsiciy, npoektr MITJI-HHH 6v11 okoHuaTenbHO m0padoTaH, mocie
yero Ha ouepenHoit ceccun KO®U okoHUaTenbHbINA BapuaHT JOKyMEHTa OblT 000pEH.

B 2001 . CoBer ®AO yTBepaun MexayHapOoAHbIM IUIaH JEHCTBUM MO MperylpexaeHHUIO,
CACPKUBAHUIO W JIMKBUJAIMM HE3aKOHHOTO, HECOOOIIAaeMOIro MU HEPEryIupyeMOro pbIOHOrO
npombicia (nanee - MITJI-HHH).

MIITJ-HHH mnpusbiBaeT rocymapctBa pa3paboTarh JAOMOTHUTENbHBIE MEXKIYHAPOIHO
COIIACOBAHHBIE MEPBI PHIHOYHOI'O XapakTepa AJis MPEeNyNpexaAcHUs, CACPKUBAHUS U JINKBUAALNN
HHH npomeicia. Takue Mepbl [TOJDKHBI TOJIKOBATbCS U INPUMEHATHCS B COOTBETCTBUM C
NpPUHLMIIAMH, TpaBaMM U 00A3aHHOCTAMH, YycTaHoBIeHHbIMM BTO u ocymecteiasieMbiMu
CIpaBeIMBbIM, TPAHCIIAPEHTHBIM M HEAUCKPUMHUHAILIMOHHBIM 00pa3oM.

MIIJI-HHH Taxxe o006s3b1BaeT rocygapctBa (mpu mnozanepxkke co cTtopoHsl PAO u
COOTBETCTBYIOIIMX MEXAYHAPOAHBIX (DMHAHCOBBIX YUPEXKICHHH W MEXaHU3MOB)OKA3bIBATh
MOAJICP)KKY B IIOATOTOBKE KAaJpPOB M YKPEIUICHUM MOTEHIMaNa, a TakKe IPOAYyMarb BOIPOC O
IIPEJOCTAaBICHUN (UHAHCOBOM, TEXHWYECKOM M WMHOW NOMOIIM Pa3BUBAIOIIMMCS TOCYIapCTBaM,
Ja0bl OHU MOINIM B OoJiee MOJHOM OOBbEeME BBINNOIHATH cBoM oOs3arenbcTBa mo MITJI-HHH u o
MEXAyHapOIHOMY IIpaBy.

B 2006 1. Poccuiickas @enepanusa Becrynmwia B GAO u crana ee MOJHOMPABHBIM YJICHOM.
VYuuTeiBas mosyueHHsl ctaryc, Poccus nomkHa NMpOBOIUTH MEpHI, HalpaBlIeHHblE Ha OOpbOy ¢
HHH npomeiciom, B coorBercTtBuu ¢ nonoxeHusmu MIIJI-HHH. [lna Bemonnenus Poccuiickon
@denepanueld OCHOBHBIX HOpMaTuUBHBIX TpeOoBanuit MII/[-HHH HeoOxommmo momomHUTENbHAsS
npopaboTKa 1o psily HarpaBieHuH, yka3aHHbIX B [Inmane GAO.

MIITJI-HHH mnpwussiBaeT rocymapctBa-guiara o0OecrednTh, YTOObI WX TPAHCIOPTHBIE WIIN

npyrue cyaa He noanepxuBanu HHH nmpombicen, Tak Kak 3a4acTyio NMPOMBICIOBBIM CylaM IpU
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OCYIIECTBIICHUM HE3aKOHHOTO TIPOMBICIA HEOOXOAMMA TIOMOINb TPAHCIOPTHBIX CYHAOB s
Meperpy3Ku HE3aKOHHO TOOBITON peIOHOM nponykiuu. Mckmodenus B coorBeTcTBuu ¢ MIT/I-HHH
COCTaBIIIIOT Clyyau, KOrjJa JTO JelaeTcsi B TyMaHUTApHBIX LENsIX, BKJIo4yas oOecredyeHue
O0e3omacHOCTH wWIeHOB Jkunaxka. B Poccuiickoit ®eneparuu  pa3paboTaH  3aKOHOMPOEKT,
OOSI3BIBAIONINI TPAHCHOPTHBIE Cyla TOAy4yaTh paspelieHne B TEPPUTOPHAIBHBIX OpraHax
denepantbHOTO areHTCTBA MO PHIOOJIOBCTBY HA OCYILIECTBICHHE omepauuii B Mope. Ha manHoM
JTare 3aKOHOMPOEKT MPOXOIUT COIIaCOBaHUE B (hefiepalbHbIX OpraHax UCIOJHUTENIBHOM BIACTH.

He menee ocTpo cTOMT BONpPOC O POCCHUHCKOM TOCYIapCTBEHHOM PEECTPE PHIOOJIOBHBIX
cynoB. B MIIJI-HHH npennaraercs, 4toObl Bce rocygapctBa (ara BeldM peecTp, KOTOPBIH
BKJIFOYAET BCIO TaKyr0 MH(POPMAIIMIO B OTHOIIEHUU Ka)XJIOTO M3 3aPETUCTPUPOBAHHBIX UMH CY/OB.
Kpome Toro, pekoMeHayeTcs, 4TOObI peecTpbl PHIOOIOBHBIX CYIOB BKITIOUATH HH()OPMAIHIO O TOM,
BEIyT JIK Cy/la aKTHBHBIN npombicen.Ha mannbiii MomeHT B Poccuiickoit deneparuu Takoit 6a3bl
JAaHHBIX He cyllecTByeT. CrnoxuBuasica cutyanus naet Bo3MoxkHoctb HHH cynam ocymiectBiats
OpaKOHBbEPCKUI IPOMBICET, HE OTacasiCh 0OHAPYKECHHUS.

B cnoxuBmieicst cutyanuu o4eBHIHA HEOOXOAMMOCTh mpuHATHS Poccuel denepampHOTO
3aKoHa 00 OTBETCTBEHHOCTH poccuiickux rpaxaaH 3a HHH mpomsicen. MITJI-HHH mpomeicen
BO3JIaraeT Ha TOCYAapcTBa OOS3aHHOCTH MO KOHTPOJIIO33JaHHBIMHU JCHCTBUSIMH CBOMX Tpa)<IaH.
Opnako, Poccuiickoit ®epepanuu, Kak  BOPOYEM, M MHOTUM JPYyTUM CTpaHaM, CJIOXKHO
KOHTPOJIMPOBATH TAKOTO pOJA AECATEIbHOCTb, TAK KAK OHA BEIETCS Ha CyAax JAPYIHMX IOCyIapcCTB,
0COOCHHO Ha cynax mox «ymoOHeIMu» (raramu. Poccuiickas denepanus HE MOXKET Ha 3aKOHHOM
OCHOBaHUHU TMPEMSATCTBOBATH TOMY, YTOOBI €€ rpakJaHe MeHsUIM (uiard pbIOOJIOBHBIX CYNIOB C
HaMEpeHHeM y4acTBOBaTh B HE3aKOHHOM Mpombicie. bonee Toro cyna moa «ymoOHBIMUY (raramu
OCYIIECTBIISIFOT HE3aKOHHYIO Pa3rpy3Ky U MOTPY3KY BOJHBIX OMOJIOTHYECKUX PECypCOB, HOOBITHIX
OpakOHBEPCKHUM IyTEM B HCKIIOYUTEIBHOM 3KOHOMHYecKod 30He Poccuiickoit ®enepanuu. 3a
MOCJIEHEE BPEMSI UHCIIO TAKUX CYJIOB TOJIBKO YBEJINYUBACTCA.

Cormacio MIIJI-HHH mnpowmsicia Poccuiickoit @enepanuu cienyer 00ecrneduTb, YTOOBI
cankiuu 3a HHH npomsicen, NpoBOAUMBIN CyfaMU M, HACKOJIBKO 3TO BO3MOXKHO, I'PaXkIaHAMHU I10]1
e¢ IOPUCAUKIINCH, ObUTH JOCTATOYHO JKECTKUMHU JUIS dPPEKTUBHOTO CIEPKUBAHUS M JIMKBHUIAIINN
HHH npomsicia v HieHus: HApyIIUTENEH BBITOJl, TOJYYEHHBIX B PE3YJIBTATE TAKOTO MPOMBICTIA.

[TonBonst utoru, HEOOXOAMMO OTMETUTH, YTO B LI€JIOM Ba)XKHOE 3Hau€HHE B OOpHOE MPOTUB
HHH npomeicnia MMEOT NOArOTOBKAa KAaJApOB M HMHCTUTYLMOHAJIbHOE pa3BuUTHE. Ecinu ogHuM
CTpaHaM MEXXAyHapoAHasl TOAJEpKKa TpeOyeTcs: Ajisg pa3paboTKU CTpareruil mpeaoTBpalleHus
npoAaku (UI1aroB ¢ 1eJIbI0 HAXXUBBI, TO APYTUM MOMOIIb MOXKET MOHAA00UTHCS ISl HEJOMYIICHUS

HCIIOJIb30BAHUSA UX MOPTOB CyAaMHU 0e3 HaUIC)KAIIUX IMMPOBEPOK IIPHU 3aXO0AC U BBIXOAC. O,Z[HaKO JJIA
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TOro 4To0BI OBITH 3()(HEKTHBHBIMU, MEpPHI MO YKPEIUICHUIO MOTEHIMANA JTODKHBI TTOIKPEIUIATHCS
MOJIUTUYECKON BOJe OOpOThCS MPOTHB OpakOHBEPCKOTO TPOMBICTIA M JKelaHHEeM o00y31aTh

KOpPYMIHIO, KOTOpast onHOBpeMeHHO ctuMynnpyer HHH npomsicen n napazutupyer Ha HeM.
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VJIK 639.223.5
COBPEMEHHOE COCTOSHME IMONVYJISIIIAA U ITPOMBICJIA
IIYTACCY MICROMESISTIUS POUTASSOU
A.A. Iponiox
@IVIT «[THHPO», Mypmanck, Poccust

e-mail: pronuk@pinro.ru

[Ipomeicen mytaccy B CeBepo-BocTouHoit ATnaHTHKe Oa3upyeTcsi Ha OSKCILTyaTaluu
reOpuI0-HOPBEXKCKOTO  CTajla — CaMOT0 MHOTOYMCIEHHOTO M IIUPOKO pacrpocTpaHeHHOro. B
MPOMBICIIE yYacTBYIOT Okojio 20-tu cTpan. HambombImasi D0Jsi MHPOBOTO BBIJIOBA MPUHAIICKHT
Hopserun, Ucnanauu, ®apepckum octpoBam u Poccun. B Havane ocBoenus 3amaca (70-e rombl
XX B.) mpombicen Bescs B mectax Haryna (HopBeckoe MOpe) W YacTHYHO B MeCTax HepecTa
nytaccy (3aman BemukoOpurtanuu), mpudem OO0JIOB ObUT CE30HHBIM — C ()eBpalis MO amnpenb U C
WIOHS 10 aBryCT-ceHTAOph.Ilo Mepe wW3ydeHHMs OHWOJOTHMM  IyTacCy MPOMBICEN  CTal

KpPYIJIOTOJMYHBIM 110 BCEMY apeaity.
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B 1979-1980 rr. BeioB npesbicwil 1 MitH T. C pa3BuTHEM IIPOMBICIIA IIyTACCYy 3aHsIA IIEPBOE
MECTO Cpe/id TPECKOBBIX PbIO Mo BennuuHe yinoBa B CeBepo-BocTounoil ATnaHTHKe.

B 1982 r. MupoBoii ynoB myTaccy yMEHbIIWJCS MOYTH BJABOE. OCHOBHBIMU IpPUYMHAMU
ObUIM: BIUSHUE TMPOMBICIAa HAa HETPOHYTHI 3amac, Ype3MEpHbIM BBUJIOBOM MOJOAM; C
O0COOCHHOCTSIMU THAPOJIOTUYECKUX YCIOBHM 3TUX JIET, MOBIUSABIINX HA Pa3BUTHE KOPMOBOU 0a3bl
MyTaccy M, KaK CJEACTBHE, Ha 00pa3oBaHUE €€ MPOMBICIOBBIX CKOIUIGHWH B OTKpPBITOM yacTu
Hopsexxckoro Mopsi, kak HanOoJiee JOCTYITHOW JJIsl IIPOMBICTIA.

C 1998 r. mpomsorien pe3kuii pocT ypoBHS MUpPOBOTO BhLIOBa (¢ 0,6 MiaH T B 1997 1. 1o
1,1 maa T B 1998 1). C 3TOr0 MOMEHTaHAOMIONANACH YCTOMYMBAsI TEHICHIIMS YBEIUYCHUS BBLIOBA.
MakcumanbHbIi BbUIOB ObLT JOCTUTHYT B 2004 1. — 2,377 MiH T. YBeNIW4eHHE MHPOBOIO BBLIOBA
06110 00YCIIOBJICHO BRICOKMMH TTOKa3aTeIsIMU OOIIET0 M HEPECTOBOTO 3aI1acoB, KOTOPhIE 00eCTIeunBa-
JINCh YPO’KaWHBIMU TOKOJICHUSIMH, MOSBUBIIMMUCS B TEIUIbIE M aHOMaIbHO Teruibie 1995 — 1997 u
1999 — 2002 rr., OTCYyTCTBUEM KBOTHPOBAHMSI BHIJIOBA M YBEIMUYEHUEM MHTEHCUBHOCTHU IIPOMBICIIA.

[Tocne makcumyma B 2004 1. HauanoCh MaJlEHUE MUPOBOT'O BHUIOBA. 3@ YETHIPE MOCIEAYIOIINX
rofia BBUJIOB CHM3WICA B JiBa pasa, coctaBuB B 2008 1. 1,246 man T. B 2009 1. MupoBoii mpombicesn
«mpoBasicsy 110 0,635 muH T (puc. 1). [IpuyrHaM# TaKOTO CHIKEHUS CTAIM HE TOJBKO PETYIUPOBa-
HHE MHUPOBOTO MIPOMBICIIA MTyTACCy, HO U, B TIEPBYIO OUYEPE/Ib, YCTONUNBOE CHMYKEHUE OOIIIETo 3araca ¢
2004 r., yeMy cnocoOCTBOBajia BBICOKAs IPOMBICIOBAas CMEPTHOCTh U HEPETYIUPYEMOE H3bSTHE

MIOTIOJIHEHUSI TTyTacCy B PEe3yNbTaTe «CMEUIAHHOTO MPOMBICIA» B TIyOOKOBOAHOM yacTu CeBepHOro

Mops (puc. 2).
2500
2000
-
< 1500
[
- —
=]
= 1000
1 . _2
]
500 3
o< TrTrTrrrrrrrr7rrYrYr1r1r 117111111 T T T
EREiEEERdeEEadasdfzads s
o o G G O G O G O g G O O O o O O O D O O
4 4 4 4 4 4 4 4 4 4 A A A4 A A =~ o ooedoed el
roabl

Puc. 1. /lunamuka Bbu10Ba nnyraccy Micromesistius poutassou
B CeBepo-Boctounoii Atiaantuke B 1970-2010 rr.: 1 - 001umii BbLJI0B;
2 - Poccusi, HopBerusi, @apepwnl, Uciianausi; 3 - octajibHbIe CTPAHbI
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Puc. 2. /Innamuka o61rero 3anaca u npomMbiciioBoii cmeptHoctu (F) myraccy
B CeBepo-Bocrounoii Atnantuke B 1981-2010 rr.: 1 - o6mmmii 3amnac,
2 - IPOMBICIOBAsi CMEPTHOCTD, 3 - pEKOMEH/I0BaHHAsI CMEPTHOCTH

C Hauana 90-x ronoB XX Beka Bo3pacTalia pojib paliOHa HEPECTHINL] B MUPOBOM IIPOMBICIIE

myTaccy (paiion 3anagHee BenukoOpuranun) (puc. 3).
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Puc. 3. /lunaMuka BbLJIOBA MyTACCYy B OCHOBHBIX MPOMBICJI0BBIX paiioHax
CBA B 1970-2010 rr.: 1 - HopBeskckoe Mope, 3anagHasi 4acTb bapeHueBa Mopsi;
2 - 3anagHasi yactb Bequkoopuranuu (Hepectuianma); 3 - HopBexckuii skes100,

ceBepHas yacTb CeBepHOro Mops (M0104b); 4 - 10:kHee [lopkbronaiin

B paiionax naryna myrtaccy (HopBexckoe Mope, 3amanHas yacTh bapenineBa Mops, paiioH
Ucnanguu) B 2003 1. MakcuManbHBIM ypoBeHb BbIIOBa coctaBmwi 0,931 muH 1. B mocnemyromme

HECKOJIBKO JIET MPOM30LLIO0 PEe3KOe CHUXKEHHE BBUIOBA IyTaccy B 3THX pailonax (0,172 miuH T B
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2007 r.). OOBACHUTD MaHHBIN (aKT MOXKHO T€M, YTO B TIEPUOJ] HAryJla U 3MMOBKH IyTaccy Iepecrania
00pa30BbIBATh TUIOTHBIC MPOMBICIOBBIC CKOTIJICHHS B CBSI3M CO 3HAUUTEILHBIM CHU)KEHUEM OMOMACCHI
TIOMYJISALINY.

BrutoB mytaccy B paifonax Hopsexckoro xemob6a u ceBepHoi yactu CeBepHOro Mops,
Kazajoch Obl, HE3HAUUTEIIEH M0 00beMY 10 OoTHOLIeHHIO K MupoBomy (0,158 miH. T. B 2003 1), HO, B
CBSI3U C TEM, YTO JaHHBIC PAHOHBI SBISIFOTCS MECTOM OOWTaHHSI MOJIOAM IYTaccy, STOT MPOMBICEI
CBITpaT OONBIIYIO OTPUIIATEBHYIO POJIb B TUHAMUKE 3araca.

CHmwKeHHe 3amaca MyTaccy OTPa3swioCh M Ha M3MEHEHHE BO3PACTHOTO COCTaBa B YJIOBAX.
KonnuectBo Monoapix ocobeir ¢ 2004 roma Hayano HEYKIOHHO CHuXKarbes. Mexoms w3
BBIIIIECKAa3aHHOTO, OCHOBHOM (DaKTOp JaHHOTO Mpoliecca — BEICOKUN YPOBEHBb MPOMBICTIOBOTO U3BSATHS
MOJIOAM TPU OTCYTCTBUU «YPOXKAMHBIX TOKOJIEHUN». [IpUUMHBI OTCYTCTBHSI «ypOXKaHHBIX
TIOKOJICHHI»  SIBISIOTCS  MaJIOM3y4YeHHBIMH M TPEACTABISIOT COOOM  OTHENbHBIA  MpeaMeT
WCCIICIOBAHMS.

VYopaBieHue MPOMBICIOM IyTaccy Ha BCEM apeayie OCYIISCTBISACTCS NPUOPEIKHBIMU
rocygapctBamu ¢ 2007 r© myTem ycraHOBiIeHUs ooOmero gomyctumoro yiosa (OIY) Ha
KOHCYJBTAIUSX TPUOPEIKHBIX TOCYIAPCTB.

HccnenoBanust cocTosiHMSI TOMyJasiuuu Iytaccy B Maprte-anpene 2010 r., B mepuoa
nposeneHust MexayHapoaHo TAC k 3amagy or bpuTtanckux 0-BOB TMOKa3alu JAalibHEHIIee
CHIKEHHE ee Omomacchl, o0mui 3anac coctaBuia 3,1 muH T. Pabouas rpynma MKEC no mmpoko
pacnpeensonuMcs 3armacam, KoTopas poBo/inja OLEHKY COCTOSHUS 3amaca IyTaccy B CEHTAOpe
2010 r., Takxke OTMeTWIa MAalibHEHIee CHIDKEHHE OuoMacchl MOMYNALUU. DTO MOATBEPIUIH
MIPaKTHUYECKH COBIABILKE PE3ybTaThl PACUETOB MO pa3IUYHbIM MoaensMm. [lomomHeHue 3amaca 3a
MOCJIEAHHE TISITh JIET OI[EHEHO KaK OY€Hb HU3KOE.

Jlyis yBenu4deHus: 00IIero U HepeCTOBOTO 3aMacoB MyTacCy HEOCTATOUYHO TOJBKO CHUKCHUS
ypoBHs OJIY. Ha wHam B3DIA1, HEOOXOMUMO YYHWTHIBATH BCE AaCIHEKThl OHOJOTHYCCKUX H
MUTPAIMOHHBIX TPOIECCOB IMOMYJISIIIAA ITyTacCy JUIsi BOCCTAHOBJICHHUS HEOOXOIUMOTO YPOBHS
MOTIOJIHEHUS. M BBIXOAA MOMYJSIUM M3 JENPEecCUBHOrO coCTOSHUS. (COOTBETCTBEHHO, MEpHI
peryaupoBaHusi JOKHBI HOCUTh KOMIUIEKCHBIM XapaKTep: KpoMe CHUXKEHHS OObEMOB BBLIOBA,
HE0OXOMMO OTrpaHUYMTh WM 3alpeTUTh BBUIOB B pailoHax OOUTaHHWS MOJOAM IIyTaccy;

H606XO,Z[I/IMO OTpaHUYCHUC WK 3alIPCT Ha BBIJIOB B CPOKHU HEPECTA ITyTACCY.
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VJIK 597-116(282.247.41)
IOOEKTUBHOCTDb ECTECTBEHHOI'O BOCITPOU3BOIACTBA
MMOJYIMPOXOAHbIX U PEUHBIX BU/IOB PbIb B BOCTOYHOM
4| 3AHAI[HOI71 YACTAX AEJBTHI PEKA BOJITH B YCJIIOBUSAX
I'MJAPOJIOI'MTYECKOI'O PEXKUMA 2011 I'OJIA

O.B. IInmuxonosa

QI'VIl «KacnHUPX», Acmpaxanws, Poccus

3amajHas ¥ BOCTOYHAS YAacTH JEIBTHI PEKH Boirm MMeroT BakKHOE 3HAYEHHUE JJISI PHIOHOTO
xo3stiicTBa. HabmrofneHus 3a pa3sMHOKEHUEM TTOTYTIPOXOAHBIX M peuHbIX phid B 2011 T. mpoBOaMIHCH
Ha Hepectwmmax 3anagHod (ImaBubiii, KupoBckuii, ['anmypuHckuii OaHKH) W BOCTOYHOM
(bemunckwuii, BacunbeBckuii 0aHKHW) YacTel JEIBTHI.

I'maponornyeckuil pexXxUM BECEHHETO IOJIOBOJbS MMEET MEPBOCTENEHHOE 3HAYEHUE IS
Pa3MHOXEHHS PbIO, pa3BUTHs MKPHl M Haryja JUYMHOK Ha Hepectwiumax. B 2011 1. momoBoase
GBIIO HKCTPEMATBHO ManoBomHbM (77,2 kM°). Hauanoch oHO Ha 4 [HS MO3KEe W 3aKOHUHIOCH HA
14 nueit paHbllie, 10 CPABHEHUIO CO CPETHEMHOTOJIETHUMHU CPOKAMH, MAKCUMAJIbHBIM YPOBEHB BOJIbI
B peke ycraHoBmics 18 mas. Hepectosbie Temmeparypsl (8°C) HACTYIIIH IOCIIe HaYala IOIOBOIbS
(3.05). IIpomomKHUTENbHOCTh TOJIOBONIbS cocTaBwia 38 1He, 3T0 Ha 22 JAHS KOpode

cpennemHoroneTHero nepuoaa (1959-2010 rr.) (tadm. 1).

Tabmuna 1
I'maposioruyeckasi XapakTepUCTHKA NMOJT0BOAbS
XapakTepUCTUKHU T'oner
2011 1959-2010
JlaTra Havana 1moa0BOAbS 1.05 27.04
Jlata HaCTYIUIEHUS] MAKCUMaJIbHOTO YPOBHS 18.05 23-25.05
[TponomKUTENbHOCTh TOIbEMA BOJIHBI TTOJIOBOJIBS, CYT. 17 25
[IpoaomKuTENbHOCTh ClIaAa BOJIHBI MIOJIOBO/bS, CYT. 20 32
JlaTa OKOHYAHUS TIOJIOBOIBSA 7.06 21.06
[TponomKUTETEHOCT TOJIOBOBS 38 60
Jlara HacTyIUJIEHUS! HEPECTOBBIX TEMIIEPATYP 3.05 28.04
3anMBaEMOCTh HEPECTUIIMIIL THIC. Ta Samang 119 201
Bocrok 234 305
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B cuny toro, uto penbed BOCTOYHOW YAaCTH NENBTHI UMEET Oojiee HU3KUE 3HAYCHUS, YeM
3amaJHoOM yacTh, OOBOJHEHME HEPECTWJIMII 3alagHOW M BOCTOYHOW yacTed aensThl p. Boaru B
TIEPHOJT TIOJIOBO/IbSI HEOAMHAKOBO. B BOCTOUHYO 4acTh BOJIHA MOJIOBOJIBS ToOeraeT ObICTpee, YeM B
3aMmaHy10, 4TO OMpeIeseT OOIBINYIO TUIOIIAAb 3aToIIeHus (cM. Tabm. 1).

B 3amagnoit yactu B nepuoa yuetHoi cbeMkH (30.5-7.06) Obutn moiMaHbl THYUHKA 15 BU-
JIOB pbIO, B BOCTOYHOH YacTu — 12 BugoB. OCHOBHBIMU BHJIAMHU U3 HUX SBIISUINCH: BOOINA, Kapachk,
nemnt, rycrepa (tabm. 2).

TaOmuma 2

Pa3MepHo-BecoBasi XapaKTepUCTHKA MOJIOAM HA HepeCTHWINIIAX JAeabThl B 2011 1.

Bocroxk 3aman
Bun prio 0 JnuHa, Macca, % Jnuna, Macca,

MM MT MM MT
Bob6mna 39,46 12,21 28,31 39,22 11,52 19,6
I'ycrepa 6,4 10,07 12,26 12,77 8,65 6,96
bep - - - 0,03 11 14
Kapacp 32,37 11,75 47,5 24,98 12,71 58,79
Kpacnomnepka 1,96 8,28 5,27 5,45 7,65 3,34
Jlemx 11,01 11,41 16,46 10,86 10,3 9,3
Kepex - - - 0,51 12,68 25,6
OxyHb 6,06 15,1 75,8 1,73 15,18 71,13
IIMITOBKA - - - 0,05 16,6 51,1
Cazan 0,35 13,05 68,7 0,79 12,1 49,8
Cunen 1,96 14,05 33,86 2,11 11,87 19,08
Hlyka 0,11 35,0 455,0 0,46 36,7 431,3
A3p 0,01 8,0 4,0 0,54 9,1 6,9
Vkneiika 0,28 9,7 11,15 0,49 10,58 12,18
Toncronoduk 0,93 5,0 2,5 - - -

D¢ (heKTUBHOCTh €CTECTBEHHOTO BOCIPOU3BOCTBA MOIYIPOXOAHBIX U PEUHBIX BUIOB PBIO
OTIpeNeIAeTCSl HEe TOJIBKO KOJIMYECTBEHHOW OIIGHKOM MOJIOAM, HO M €€ KauecTBOM. Pa3zmepHo-
BECOBBIC XapaKTEPUCTUKU Mosioau nokojeHus 2011 1. 6bui KpaliHe HU3KUMHU U UMEINU Pa3Iindus y
OJTHUX M TEX K€ BUJOB B BOCTOYHOM U 3araIHON 4acTsX JAeIbTHI (CM. Ta0m. 2).

IIpyu mo3gHEeM M CTPEMUTEIBHOM I10JIOBO/IbE KOPMOBBIE OPIaHM3MBbl Ha HEPECTHIIMINAX HE

YCIICBAKOT PA3BUTBHCA B HYKHOM KOJIMYCCTBEC, U BBIKIIIOHYBIIHUCCA JIMYUHKU pBIG monagaroT B
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HeOnmaronpusaTHele ycnoBus. [Ipu cauIIKoM paHHEM U PE3KOM MOIbeME YPOBHEH BOABI pa3BUTHE
omepekaeT BBIKIEB JWYMHOK. B 3TOoM ciydae moapocimue ¢GOpMbl IUIAHKTOHA CTAHOBSTCS
HEJOCTYIMHBIMU TI0 CBOMM pa3MepaM Ui JIMYMHOK pbi0. Ho cpaBHEHWE pe3ynasTaToB Haryia
JUYMHOK TIOKA3bIBAET, YTO KOPMOBBIC YCIIOBHUS HA BOCTOKE JEIIBTHI JTyUIIIE.

[TockonbpKy HepecT MPOU3BOAUTENICH HOCUT HEEAMHOBPEMEHHBIN XapaKkTep, TO K OKOHYaHHUIO
MOJIOHOTO TepuoAa MOJIOAh HaubOoliee MHOTOUMCIICHHBIX BUIOB PBIO (BOOJBI, Jemmia, Kapacs,
rycrepbl) HaXoAuJIach Ha nepuonax pazsutus paHHux (C; — D) u no3nuux nuunHok (D, — E), nong
MaJbKOB Ha BOCTOKE JI€JILTHI OblIa OOJbIIE.

Takum 00pa3oM, MPOJOHKUTEIHLHOCTD MOJIOBOMIbS ONpPEAesSeT JIUTEIbHOCTh MPEObIBAHUS
MOJIOM Ha HEPECTHJIUINAX B ONAarompusTHBIX i Hee yCIOoBUsX. lIpu cokpaimieHuu mnepuonaa
TIOJIOBO/IbSI YMEHBIIIACTCS U MEPUOJ Haryina Mojiofu. Kak mokassiBarOT pe3ysbTraThl UCCIEIOBAHUM,
YCJIOBHS JIJIS Haryjia Ha HEPEeCTWIUIIAX BOCTOYHON YaCTH JICJIBThI OJIaronpusTHEE.

B 2011 r. mepuox Haryna coctaBun 17 aHeil. Manas BOAHOCTb BECEHHUX IOJOBOJAUM
MPUBOAUT K OOMEJNCHHI0O MEJIKUX BOJOTOKOB M YCHIIMBAET 3apacTaHUE BBICHICH BOIHOM
pPaCTUTENBHOCTBIO, YTO 3aTPYAHSET CKaT MOJIOMM C HEPECTWIUI] B MOpe U OOyCIaBIMBAacT €e

BBIKMBA€MOCTDH 0 CETOJICTOK.

BbiBoABI M peKOMeHAALNH

D¢ (heKTUBHOCTh €CTECTBEHHOTO BOCIIPOM3BOJCTBA BHJIOB PHIO B BOCTOYHOW M 3amagHOi
4yacTax JenbThl p. Bonru HanpsiMyro 3aBUCHUT OT 00bEMOB MAaBO/IKA U CPOKOB 3aJIUTHSI HEPECTUIIHILL,
IIPOAOJDKUTENBHOCTU CTOSIHUS YPOBHsI BOZBI B p. BoJsire Ha BEICOKMX OTMETKaX.

VYenoBus s pa3MHOKEHUS, CIOXKUBIIMECS BO Bpems nasozaka B 2011 1, okazanuce kpaiiHe
HEeOIaronpusTHBIMU JUIS pOCTa M Pa3BUTHA JIMUMHOK. B pe3ynbrare CTpEeMHUTEIbHO HAuaBIIETOCS
IIOJIOBOZIbSI M KPAaTKOBPEMEHHOIO CTOSIHMSL YPOBHS BOJIBI Ha IIOJIOSIX, MOJIOAb, HA NIEPHOL
IIPOBEJCHNUS YYETHOW CBHEMKH, OTIMYAIACh HU3KMMH Pa3MEPHO-BECOBBIMHM XapaKTEPUCTUKAMU H
HU3KHUMH IIPOLICHTAMU €€ KU3HECTOMKHUX JTAllOB PA3BUTHS.

JInsi TIOBBILICHUST MPOAYKTUBHOCTH HEPECTWIMIL M TOBBIIICHUS KayecTBa MOJOAU HE0O0-
XOJIMMO MaKCUMAaJIbHO MPUOIU3UTH BOJHBINA peXUM p. Boiru k ecTecTBEHHOMY, CyII€CTBOBABLIEMY
710 3apeTyJINPOBaHUs CTOKA, TO €CTh 00ECIIEUUTh!

— COOTBETCTBHE PEKUMA IOy CKOB BOZBI C TEPMUUECKUM,;

— YBEJIMYEHUE NTPOJOJDKUTEIBHOCTH MIOAbEMA U CIIa1a BOIHBI ITOJIOBOJbS;

— YBEJIMYEHUE TPOJOJKUTEIBHOCTH MOJIOBOIBS;

— MPOBECACHUE MCIIMOPATUBHBIX HA HEPECCTUIIMIIAX.
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VJIK 597.553.2
OHNEHKA ECTECTBEHHOI'O BOCITPOU3BOJICTBA CEMI'
PEK BACCEMHA HUKHE-TYJIOMCKOI'O BOJOXPAHUJINIIA
(MYPMAHCKASA OBJIACTD) 11O PACITPEJAEJEHNUIO EE MOJIOAN

H.B.Camoxeanoe, M.IO.Anexcees
QI'VII «[THHPO», Mypmanck, Poccus

igor_s@pinro.ru, mal@pinro.ru

TepputopuanbHOe MOBEAECHUE MOJIOAW CEMTU Ha CTauM MECTPSATKU (parr) Ha HEPEeCTOBO-
BBIPOCTHBIX YTOIbsSIX, O CMONTU(UKAIMM M KaTaJpOMHONH MUTpalMM (CKaTa) B MOpE, MO3BOJSIET
OTJIaBIUBaTh €€ Ha MEJIKOBOJIHBIX Yy4YacTKaX C IPUMEHEHHEM 3JIEKTPOJIOBA, OIpENeisis Kak
KaueCTBEHHbIE (pa3MEpHO-BO3PACTHON U MOJOBOM COCTaB), TaK M KOJIMYECTBEHbIE MOKa3aTelH,
HarpuMep, IIOTHOCTh pacceNeHus. DTU JaHHbIE XapaKTepPHU3YIOT JIOKaJIbHbIE TEKyIIHe MMOKa3aTeln
COCTOSIHMSI TOIYJSLUM, B T.4. pacHpeleleHUEe MOJIOAU, apeaj paclpoCTPaHEHHUs CEMIH,
pE3yabTaTUBHOCTh HEPECTa, YPOXKaWHOCTh IIOKOJIEHHMH, a Takke I[OMOraeT IpPOTrHO3UPOBATh
BEJIMYUHY PEYHOM NPONYKLMH, @ MMEHHO, KOJMYECTBO IOKATHUKOB (CMOJITOB), IO3BOJISIFOIINE
CJIETUTH 32 COCTOSIHUEM €CTECTBEHHOTO BOCIIPOU3BOJICTBA CEMTH.

B 6acceitne Hmkne-TymoMckoro BOXp. HaCUMTHIBAETCS 9 CEeMYKbUX HEPECTOBBIX MPHUTOKOB
1-ro nopsnka (Kporossiii, Kepu, I'pemsaxa, Koxxa, Ynura, [leua, [lloBHa, I1ak, [1siiBe), Haubonbas
JUHEHHAs MPOTHKEHHOCTh KoToporo 6osee 150 kM. [Tnomaas BEIPOCTHBIX YU4aCTKOB OIICHUBASTCS B
115-145 ra [3y6uenko u ap., 1993, [lonotos, 2010]. HepoBHblil penbed MeCTHOCTH chOpMHPOBAT
pycia MPUTOKOB CTYIIEHYATOIo XapakTepa C IUIECOBBIMHU M IOPOXHUCTBIMU y4acTKamMHu. MHorue
MIPUTOKU BBITEKAIOT U3 03€p, PETYIUPYIOLUIUNX TMIPOIOTrHUYECKUIl U THAPOXUMHYECKH pexum. Bee
3TO DJKOJIOTUYECKOE MHOroodpasue MecT OOWTaHHs CO3[aeT LIUPOKUN CHEKTP YCJIOBHIA
(hopMUpOBaHUs HOBBIX MOKOJIEHUN ceMru. B 3aBUCMMOCTH OT HUX, MOJIOJIb TPOBOAUT B pekax HTB
oT 2 1o 7 net, npeuMyniecTBeHHO oT 3 10 5 (peunHoit Bo3pact 70% mnpousBoauteneit). B ynoBax
BCTPE-4alOTCS OCOOM BO3PAaCTOB OT CEroieToK A0 msaATwiIeTok (0+-4+). IlmotHOCTE HaceneHus
MOJIOJIM, KaK MpPaBHJIO, PACCUMUTHIBAECTCA OTHENBbHO AJisi ceroyietok (0+) M mecTpAToK (IABYXJIETOK
(1+) u crapzre).

OO6n0BBI TPOBOAUINCH Ha 59 yuyacTkax (CTaHIUAX), Cpenrd HUX 18 MHOTONETHHUX CTaHIIHM,
OCTaJIbHbIE O00CIIEOBAUCh OAHOKpaTHO. [l 0010Ba BHIOMPAIOTCS AOCTYIHBIE MEJIKOBOJIHBIC
yaactku (10-50 cm mmybunoi), ¢ TeuenueM Boasl 0,4-0,7 M/C, W KaMEHUCTBIM CyOCTparom,
MPEINOYTUTENFHO TrajeyHo-BadyHHbIX (pakuuid. [lnomane cranmuit 30-100 M. [Ipumenstorcs

paHLEBbIE NIEKTPOJIOBUIIBHBIE AlllIapaThl U Py4YHbIE CAuKH.
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Pacrionoxxenue cranuuii mo 6acceiiny Hipkne-Tynomckoro BAXp. mpeacTtaBieHo Ha puc. 1.
Cerka crannmii oOyciioBieHa pacnojoxenneM HBY U UX JOCTyMHOCTBIO M HCCIICTOBAHHIA.

BepxoBbsi O0BIIMHCTBA PEK YAAIEHbBI U TPYAHOIOCTYIIHBI, YTO MPENATCTBYET UX 00CIEI0BAHMIO.

BepxHe-TynoMmexoe 2odox psHUNULLE
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Puc. 1. Kapra-cxema pacnpeaejieHusi MOJIOAH CEMI'H
B O0acceiine Huxkne-Tynomckoro Bonoxpanuiauma B 2008-2011 rr.:
a — cerosieTky, 0 — necrpsarku(1+ u crapue), 3x3/100 M’

CpenHeMHoroseTHee pacrpeneieHiue Monoau no yyactkam 3a 2008-2011 rr., rpaduuecku
IIPEJICTABICHHOE Ha pUC. 1, JEMOHCTPUPYET AOBOJILHO HU3KUE IUIOTHOCTH, MPEUMYIIECTBEHHO 11-
30 5x3/100 m”. HekoTOphle yUacTKH HACENEHBI HeCTpATKaMu jyume, oT 31 mo 50 3x3/100 m.
OTmeTHM, 4TO Ha KOHTPOJBHOM YYacTKE B HIDKHEM TeueHuM p. llsaiiBe paHee TpaaulmOHHO
OTMeyasach MOJIOJb CEMIH, B NOCIEAHNE TObl MECTPATOK HE yIaeTcs TaM OOHapyXuThb. Mcuesnu
OHHU U BbIe Bojonaaa bonemoit [Tagyn, rne ormeuanuce B 2002 1. [lonoGHast HeOnaronpusiTHas
TEHJICHIMs HAOIOMaeTcs B HW)KHEM TedeHuu p. Yiurta, rae B 2010-2011 rrmpousomen mposai
IUIOTHOCTH HACEJIEHUs /10 €AUHUYHBIX 3HAY€HUI, B OTIMYHE OT BEPXHET0 TEUEHUs, B KOTOPOM
necTpaTok okosio 20 3x3/100 Mz, a IUIOTHOCTH HACEJEHHUs CErojieTOK mgocruraer 87 5x3/100 M.
Tak>ke OTMETUM JIOBOJIBHO HU3KHE IUIOTHOCTH B BEpXHEM TeueHHUHU p. KoHbs.

Ha obmem ¢(oHe, HECKONBKO Jydmiash CUTyalusi Ha KOHTPOJBHBIX ydacTkax pp. [lak u
I'pemsixa (cMm. puc. 1 u puc. 2). Ilpu stom 3a 2008-2011 rT. BO BCeX pekax BBICOKHE TUIOTHOCTH
OTMEYAIOTCs KpailHe PeAKo, W, B ILIEJIOM, PACCEMBAIOTCA B MHOTOJIETHEH mepcrnekTuBe. CeroneTku,
npu (axkTuyecku OONbLIEH YUCIEHHOCTH, paccelieHbl 0ojee MO3audHO, U PEekKe BCTPEYAIOTCS B

YJI0Bax. Tem He MCHCC, Mbl BbIHYXXJICHbBI OTMCTUTH, YTO HAAXC HAa MCCTaX, TPAAUIUOHHO oorarnx
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CEerojeTKaMu, UX YUCIEHHOCTh COKpaTruiach. B o0mieM, Mo pekaM BBIPOCTHBIE YYaCTKHM HAcElIeHbI
MaJIo WJIM YAOBIETBOPUTENBHO, YTO 1o Oacceitny HTB BoipakaeTcss B HEBBICOKMX 3HAUCHHSIX —

25 mectpsitok Ha 100 M7, 1 10 ceronerox Ha 100 M” (cM. puc. 2).
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Puc. 2. Il.10OTHOCTH HaceJeHUs] MOJIOAH CEMIH HA BBIPOCTHBIX Y4aCTKAaX
nputokoB Huxxne-Tys1oMcKkoro Bonoxpanuauniia, 3x3/100 M

Ilo pacnpeneneHno BO3pAaCTHBIX IPYII MOKHO CKa3aTh, YTO HEPECT B OCHOBHBIX IIPUTOKAX
MIPOUCXOTUT €KEroHO, YTO TOATBEPKAAETCS HAJIMYUEM CETOJETOK U MECTPSITOK OCHOBHBIX
BO3PAaCTHBIX TpPymHm OT AByX- A0 nsaTuieTok (1+-4+). CrapmeBo3pacTHpie Malbku (3+-4+)
BCTPEYAIOTCS dYallle Ha ONUroTpodHbIX ydacTkax. Ha Oonee KOPMHBIX yyacTKax Takue ocoOu
pacTyT, nepexoAsT Ha 0oJiee MOABMKHBIA 00pa3 )KU3HU U CMONTU(UIUPYIOTCS CKOPEe.

W HaobOpoT, HanmMyMe MPEUMYIIECTBEHHO CTapIIEBO3PACTHBIX MECTPATOK HA PYyYbiX
KypOpimr u Kymka CBHIETENBCTBYET O TOM, YTO 3TH BOJOTOKH, BHUIMMO, HE MCIOJIb3YIOTCS
MIPOU3BOJUTEISIMU Ul HEPECTa, HO MPUBJIEKAIOT KPYMHBIX MAJIbKOB OJIArOMPUATHBIMH yCIOBUSIMHU
s ooburanus. Peka Tanpia HECKOIBKO KpyITHEe, U Ha BO3PACTHOW COCTaB, BOBMOXKHO, MOBIIHSLI
BBIOOp ydYacTka, HEMPUTOTHOTO JUIsl HEpPEeCTa W OTACJICHHOTO IuIecaMu OT HepecTwiunl. Tak wimm
WHaye, JUIsl YTOYHEHHUs CTaTryca TaKMX pPy4beB HYXXHbl Oojiee IIMPOKHE U MHOTOKpaTHbIE
oOcnenoBanus. HecoMHeHHO, 4TO 3TO TpeOOBaHUE CIPaBEUIMBO JUIsI OOCIEOBAaHUS BCEX pEK.
W3BecTHO, YTO MIOTHOCTH MOJIOAM CEMI'H MO3aHMYHO JIOKAJIU3YIOTCS KakK M0 peKe, Tak U Mo penbedy
rpeOHsS OTIENBPHOTO BBIPOCTHOTO ydYacTKa (mopora WM Tepekara). Takke IUIOTHOCTH OYEHb
U3MEHUYUBBl BO BPEMEHH, B T. 4. C€30HHO. OIpenensionyM BHEIIHUM (DakTopoM HaceleHus
MEJIKOBO/IHBIX ~YYacTKOB HEPEIKO CTAHOBATCS KIMMAaTHYECKHUE YCIIOBHS, BIUSIONIME Ha
TEMIEPATYPy U YpPOBEHb BOJBl B pEKax, NPU KPUTHUECKUX H3MEHEHUSAX KOTOPBIX MOJIOAb
nepepacnpenenserca. JT0 TaKKe BIUSET HAa MHOTOJIETHIOI KapTUHY pPAclpeneieHHs MOJOIU B

nputokax HTB (puc. 3), Ha koTopoii HaOMOIaI0TCs KOIeOaHusl TOJJOBBIX 3HAYEHUH.
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Puc. 3. I'onoBble IUIOTHOCTH HACeJIeHHUS NMECTPATOK ceMru (Bo3pacta 1+ u crapuie)
B 6acceiine HTB, 5k3/100 m”. Tloka3aHbI AOBepHUTEJbHBbIC HHTEpBaJbI (95 %)

CpenHeMHOroJeTHsIs IUIOTHOCTh HaceneHus nectpsaTtok 3a 1992-2011 rr. cocraBmiia 0kojo
20 9k3/100 M”. TTo HamEMy MHEHHIO, 3TO 3HAYCHHE HE COOTBETCTBYET MPOIYKTHBHOMY IIOTCHIIHAILY
BBIPOCTHBIX YYacCTKOB, KOTOPbIE MOT'YT BMECTUTh OOJIBIIE MOJIOJIU, YUUTBIBASL OIBIT KAaK JIPYTUX PEK
U YYacCTKOB C MOJOOHBIMH YCIOBUSAMU (CyOCTpaT, TEUEHUE U T.A.), TAK U PETPOCIEKTUBHBIC JaHHBIE
no pekam OacceitHa HTB. DTo KOCBEHHO NOATBEP)KIAIOT JAaHHBIE ydyeTa MPOU3BoxUTeNeil (Imo
naHHbIM ydera Ha JjoByluke Hwuxkne-Tynomckoit ['DC) — cpeaHssi 4MCIEHHOCTb YYTEHHBIX
npou3BoauTeNel 3a 3ToT nepuon 5400 ocobeit, mpu cpegHemMHoroseTHeM ypoBHe 1965-2011 rr. -
6300 »k3. Kak MbI Buaenu Ha puc. l,a, pacnpocTpaHEHUE CETrOJIETOK 3aMETHO PEeAKoe, U 3TO,
BO3MOJKHO, OJIHA M3 IVIaBHBIX IPUYMH MAJIOYUCIICHHBIX MOKojdeHu. Ha MHOrmx ywacTkax
MIPOCIIEKUBACTCS TCHJCHIIMS YMEHBIICHUS! KOJIMYECTBa MOJIOAM, KaK IMPaBHJIO, Tam, rae Oojblie
BCErO CJIEIOB HEJIErajlbHOTO, B TEPBYIO OYepenb, CEeTHOro mpomeicia. C Apyroi CTOPOHBI, BO
MHOTHMX y4YacTKax C BaJyHHBIM WJIN II€CUAHO-BAJIyHHBIM CyOCTpaToOM, CErojeTKH BCTPEYaroTCs, HO
PENKo, 4TO CBUAETEIBCTBYET O TOM, YTO BBDKMBAEMOCTb OT HEpPECTa HEBBICOKA. JIMMUTHpyrOmmM
(akTOpOM CKOpee BCEro, CTAHOBUTCS HEJOCTATOK HEPECTOBOTO IPyHTA (TaJIbKU U MEJIKOTO BaJIyHA).
Orto ocobeHHO XapakTepHo i pek LlloBHa, a Takxke MHOrMX moporoB pek Ileua, Konbs. 1 Ha-
000pOT, BBICOKHE IUIOTHOCTH B pekax Ilak u ['peMsixa oObACHAIOTCS OaronpUsATHBIMH yCIOBUSIMU
JUIsL HEpeCTa MPOU3BOJUTENIEH U PACCETICHUs MOJIONH.

IloaToMy, nnsi ynydlEHUS COCTOSHHUS €CTECTBEHHOIO BOCIPOM3BOACTBA U IIOBBIIICHUS
MIPOAYKTUBHOCTH JIOCOCEBBIX PEK PEKOMEHAYETCS yIAyUllaTh Pe3yIbTaTUBHOCTh HEPECTA, B MEPBYIO
o4Yepeib,0XpaHO HEPECTOBOTO CTa/la OT HEJIEraJIbHOTO CETHOIrO mpoMbicia. J[pyroit Mmepoil Mora

OBl CTaTh MeJinopanuss HEpeCTUJIUII, B T.1. ,I[O6aBJ'ICHI/Ie HEPECTOBOI'O CY6CTpaTa.
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VIIK 551.464.7
OCOBEHHOCTHA PACITPEAEJIEHUSA OPTAHUYECKOI'O
BEIHIECTBA B HAT'YJIBHO-BBIPOCTHBIX BOJTIOEMAX

HA ITPUMEPE KU3WJITAIICKUX JIMMAHOB

10.A. Cepzeenkosa
@I'VIl « BHUPO», Mockea

yulia-sergeenkova@yandex.ru

Opranndeckoe BemecTBo (OB) B MOpe — 3TO MHTErpaJIbHBIN MOKa3aTelb, BEIUIMHA KOTOPOTO
B OCHOBHOM 3aBHUCHUT OT TpPO(MHOCTH BOA, OT COOTHOIICHHS CKOPOCTEH MpPOAYKIIMOHHO-
JECTPYKLHUOHHBIX MPOLIECCOB U OT BEJIMUUHBI CTOKA.

Penpe3eHTaTuBHBIMU TOKa3aTensiMu cozaepxaHusi pactBopeHHoro (POB) u B3BemieHHoro
(BOB) opranudeckoro BelIecTBa SIBJISIFOTCS, COOTBETCTBEHHO, KOHIICHTPAIIMH PACTBOPEHHOTO H
B3BEIIEHHOTo opranudeckoro yriepona (Cepr), 10 UX BEIMYMHAM MOXKHO OLIEHUTH 3anackl OB u
MOTEHIMAJIBHYIO BEIMYMHY OHMOJIIOTHYECKONW MPOMYKTHBHOCTH MOPCKOW 3KOCHUCTeMbl. M3MepeHus
KOHIICHTPAIMl OCHOBHBIX OMOXMMHUYECKHX KOMIMOHEHTOB OB (OenkoB, yIieBOJOB, JHMHAOB M
HYKJIEMHOBBIX KHCJIOT) M HX COOTHOLICHHH TMO3BOJSAIOT CYOUTh O MPOUCXOKIACHHUM, ITYTAX
Tpancpopman U mumieBoid meHHoctd OB mis BeicMX TpoQUUYECKUX YPOBHEH JaHHOM
sKocucTeMsbl. JIro0oe BO3aelicTBIE Ha MOPCKYIO Cpely OTpakaeTcsl Ha KoinuyecTBe U kadecTse OB.

B 30ne menbda YUepHoro Mops 3a MOCIIEAHNE ASCATHIICTHS TPOM3OILIA 3HAYNUTEIbHBIC H3MEHE-
HUS CTPYKTYPbI M (YHKIIMOHUPOBAHUS IKOCUCTEMBI. JTO CBA3aHO C CUJIBHBIM aHTPOIIOTEHHBIM Ipec-
CHUHIOM, TOCTOSIHHO YBETHUYMBAIOUIMMCA B TIOCIEOHHE JECATUIeTUs (3arpsS3HEHHBIH CTOK peK,
X03HCTBEHHO-OBITOBBIE W MPOMBIIUICHHBIE COPOCHI, CMBIB YJIOOpPEHUH M MECTULUIOB C IMOJEeH U
BHUHOTPAJHUKOB, HHTEHCUBHOE CYyJI0XOJICTBO, OEPErOBOE CTPOUTEIBCTBO, TAMIIMHT, J10ObIYa TpaBHs,
HedTH U Taza, 3aperyJIMpoBaHUEM BCEX KPYMHBIX peK, BHajaroumx B UepHoe MOpe), YTO U3MEHHIIO
KOJIMYECTBO M KAUECTBO PEYHOI'O CTOKA.

JLyist TOHUMaHMS POUCXOASIIINX H3MEHEHHI U MTPOLIECCOB B MPHOPEkHOI yacTu YepHOTro Mops
Y OTHOCSIIUXCS K HEMY COJIOHOBATHIX HAryJIbHO-BBIPOCTHBIX BOJOEMOB (JIMMAaHOB) HEOOXOIUMO
MIPOBEJICHHE KOMIUIEKCHBIX THAPOJIOT0-OMOTHAPOXUMHUYECKHE UCCIIEIOBaHUM, KOTOPBIE 3aBUCST OT
1IeI0T0 psifia PaKTOPOB U KOTOPBIE SBISIOTCS OCHOBOU (popMHpOBaHMS OUONPOTYKTUBHOCTH. Takue
WCCIICIOBAHUS JIUKTYIOTCS HEOOXOAMMOCTBIO OLIGHKH PECYpPCHBIX M BOCIPOU3BOJICTBEHHBIX
BO3MOKHOCTEM  JIMMAHOB JUIsl COJAEpPKaHUS M  BbIpAIllMBaHUS B HUX LIEHHBIX IOPOJ PbIO U
MPOMBICTOBBIX Oecro3BoHOUHBIX. C yiera 2010 . coTpyaHUKaMH OTHENIa KOJIOTHYECKUX OCHOB
U3y4yeHus OuonponyKTUBHOCTH ruapochepel BHMPO Hayar 5KOMOrMUECKM MOHHUTOPHHT

HUepHOMOPCKUX JINMAHOB — IIEPCIEKTUBHBIX BOJOEMOB Il MAPUKYJIBTYPBI.
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Kusunramnickue muMaHsbl - TPYMIa JaryHHBIX BOJOEMOB, PACIONOKEHHBIX B CEBEPO-BOCTOUHOM
yacTl YepHOro Mops U SBJISIOUIMXCS €IMHCTBEHHBIMU €CTECTBEHHBIMHM BOJAOEMAaMU B POCCUNCKON
yacTu YUepHOro Mopsl, I7ie OCYLIECTBIISETCS aCTOUIIHOE BhIPAIIMBAHNE LIEHHENIINX POMBICIOBBIX
pei06. Ilpexne Bcero, 310 Kedanw-CHHTUIL, OCTPOHOC, JIOOAH W JajdbHEBOCTOYHAsT Kedaab -
MUJICHTAC, a TaK)Ke Kambana-Tiiocca, capraH, aTepuHa, ObIUKH.

B cocrtaB Kusmitanickoi rpynmsl BXOAST U30JIUpOBaHble 0T YepHOro Mopsl LIMPOKON NECYaHON
TepechInbo auMansr: Kisurramcknii, Ilokyp u Byras. Ihnomags TuMaHOB 0koio 280 KM, CpeHss
miy6una 1 m. Ilpsmas BogooOMeHHas cBsi3b ¢ UepHBIM MOPEM OCYILECTBISETCS TOJNBKO B JMMaHe
byraz mocpenctBom byrasckoro rupna, a ¢ pexoit KyOGaHbio — MpecHOBOAHBIM BOAOMOAAIOIINM
MarucTpaibHbiM KaHaioM. OcTajabHblE€ JUMaHbl OTAEJICHBI APYT OT JIpyra akKyMYJSTUBHBIMU

MepeMbIYKaMu U JIPEBHUM OCTaHIeM (puc. 1).
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Puc. 1. Cxema Kn3niaranmckux JUMaHOB

Uccnenosanre Kusmiaralickux JMMaHOB HayajoCh TOJBKO B 1955 T mociie co3gaHus Ha UX
06aze KwusmiTamckoro HaryibHO-BOCIPOM3BOACTBEHHOTo KedaneBoro xossictBa (KHBKX).
Conenas u mpecHas BoJa IO/1aBaJlaCh B JIMMaHbl C MOMOIIBIO PEryIHPYyEMbIX KaHaOB. OJHAKO
OTHOCUTEIIBHO PETYJSPHO TMPOBOIMWINCH JIMIIH HAOMIONEHHUsS 3a YPOBHEM BOJbl B JIMMaHax, 3a
TEMIIEPaTypPOU U COJIEHOCTBIO.

Jnst JOATOCPOYHBIX JKOJIOTHYECKUX HCccheaoBaHui  A3oBo-UepHoMopckoro ©OacceitHa u
Kusunramckux numaHoB BrepBele Jietom 2010 . Ha 0Oaze KHBKX ®OI'Y «AszueppriOBOI
corpyaaukaMu  BHUPO c¢ mnpuBneueHreM COTPYIHUKOB 3TOro Xo3siicTBa Oblia co3fgaHa u
o0opynoBaHa J1abOpaToOpHs, MO3BOJIAIONIAS B TEUYEHHE BCETO TOAa OCYIIECTBISTH KOMIUIEKCHBIC
9KOJIOTMYECKHE HUCCIIEeIOBAHMSI, BKIIIOUYAIOIINE THIPOIOrHYECKHEe, THIPOXUMUYECKHUEe, ONOXUMUYEC-

KHCEC, FI/I,Z[pO6I/IOJ'IOFI/I‘IeCKI/Ie 1 UXTHOJIOI'MYCCKHE pa6OTbI. Ha naHHBIM MOMEHT IMPOBEACHLL 4 KoM-
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IUIEKCHBIE CHEMKH JIMMAHOB: JIETOM, M 0CeHbI0 2010 I. ObUIO BBINOMHEHO 16 cTaHIIMM, a BECHOH U
aerom 2011 . - 21 cranmus (puc. 2).
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Puc. 2. Cxema koMmiaekcHbIx crannmii 2010-2011 rr.

[Tony4yeHHble pe3ynbTaThl MOKa3aji, YTO HeOoubllas MIyOMHAa JUMaHOB (B cpeaHeM 1.2 M)
00yClIaBIMBaeT MPAKTHYECKU IOBCEMECTHOE IEpPEeMEIIMBaHUE BOJBI OT IMOBEPXHOCTH IO MIHA.
Jletom (uronb) BOAHAS TONIA IMpOrpeBaeTcd A0 Temmeparypsl 27-28°C, koTopas CHUXKAeTcs
oceHbl0 (ceHTAOph-okTsI0ph) Ha 10°C (mo ~17°C) B nmumanax Kumsunramickom u Llokyp u MeHee
3HAUUTENBHO (10 ~22-24°C) B CBSI3U C HEMOCPEICTBEHHOM CBs3bI0 ¢ UepHBIM MOpEM MOCPEICTBOM
rupia — B iuMane byras.

ConeHocTh, NpeTepHeBIIas Ha MPOTSHKEHUHM CYLIECTBOBAHHS JIMMAaHOB 3HAYUTEJbHBIC
Koj1e0aHMsl — OT 3aMETHOIO OIPECHEHUS 0 TUIEPOCOJIOHEHHUS, B HACTOsIEE BpeMs PUOIN3MIacCh
II0 CBOEH BEJIMYMHE K YEPHOMOPCKOM M HAa JAHHBIM MOMEHT COCTaBJIAeT OKOJNO 12-16%o, 4dTO
SBJISICTCS ONTUMAJIBHOU ISl KHU3HEJCSATEIbHOCTH KaK PHIObI, TaK W JUIsl APYTHX MpeIcTaBUTENeH
IKOCHCTEMBI — (UTOIUIAHKTOHA, OCHTOCA, 300MUIaHKTOHA. OIHAKO HAONIOMAeTCsl PaclpecHEHUE B
palioHe BIUSHUSA TPECHBIX BOA, mocTynammux B Ku3unramickuit numan u3 p. KyOanb uepes
MarucTpajiabHblil Bojonojaromuii kaHan (cr. 4). HauOomnbiuas cosneHocTh Oblla OTMEUEHa B
byraszckom nuMmaHne, cBf3aHHOM ¢ YepHbIM Mopem uepe3 byrasckoe rupio, a Takke B JIIMAHE
Hokyp, uTO 0OYCIOBIEHO WHTEHCHBHBIM WCIAPEHHEM IIPH OTHOCHUTEIFHOW W30JSALIUN  OT
HEMOCPEICTBEHHOIO BIMAHUS IPECHOTO CTOKA.

Bes tomma Boxel nnmaHoB Llokyp um byraz u neTom, M OCEHbIO XOPOIIO a’pUpPOBaHA, YTO
CO3JaBaJI0 ONAroONpHATHBIC YCIOBUS JAJS JKU3HENEATENHOCTU PhIOBI U KOPMOBBIX OPTraHU3MOB.

KonmeHntparus kuciopona Oblla HE MEHEe 5 MII/J, a BEeJIMYMHA €r0 HACHIIeHUs u B byrase, u B
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Hoxype mnpeBbimana 100%, 4To CBUAETETHCTBOBAIO O MPeoONagaHUM 3[eCh MPOIYKIHOHHBIX
MIPOIIECCOB U JIETOM U OCEHbI0. B TO ke Bpems mouTH Ha Bcel akBaropuu Kuzmiramickoro J1mmaHna
BOIBI OBLTM HEIOHACBHIIICHBI KHUCIOPOIOM. [lOJKHO OBITh, 31€Ch K MOMEHTY HCCIICIOBAHUN
MPOU30IILIO 3aTyXaHWe (OTOCHHTE3a, B IMPOILECCE KOTOPOTO OBUIM yTHIM3HUPOBAHBI OMOTCHHBIC
JIIEMEHTHI.

ITo pe3synsraTaM OMOXMMHYECKUX HCCIIEIOBAHUHN MPEICTABISAETCS BO3MOXKHOCTb OIICHUTh
Ouomaccel aBTOPOHBIX U TETEPOTPO(HBIX MHKPOOPTaHU3MOB, CKOPOCTH IPEoOpa3OBaHUS
opranndeckoro Bemiectsa (OB), ero neHHOCTH 7151 THAPOOMOHTORB BHICIIMX TPOPUISCKUX YPOBHEH.
CpaBHeHHE JHMaHOB MO OMOXMMHYECKHM TMapaMeTpaM IMOKa3alo, 4TO HauOONbIIUE BPEMEHHbBIE
n3MeHenus npucymu Kusunramckomy aumany u Loxypy. st Byrasckoro numana, nepuoanyecku
COeAMHSAIOMETocs ¢ YepHBIM MOpEM 4epe3 THPIIO, ITH W3MEHEHHS ObUTH MEHEE YETKO BBIPA)KEHBI.
ConepxaHre B3BEIICHHBIX YIVICBOAOB U OCJIKOB, HAPSIMYIO CBSI3aHHBIX ¢ OMOMAcCOoi aBTOTPO(OB U
reTepoTpOPHBIX MHUKPOOPTAaHM3MOB COOTBETCTBEHHO, B KOHIIE BETETAllMOHHOTO TIEpHOa

yBenuuminch B Llokype u Kusunrame B 2-4 pa3za, B To Bpems kak B byraze — Bcero Ha 20% (puc. 3).

B3BeleHHbIH OpraHMYecKHi yriieponu, Vri1eBoabl B3BelIeHHbIe, MI/JT
Mr/a
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n. Uokyp 7. KU3MNTAWCKKA . byrasckuii yrHeBOHOB H 6eHK0B (Mr/‘ﬂ)

Heo6xonumo oTMeTUTbh, 4TO BOJBI byrasckoro mumaHna no OCHOBHbIM OMOXMMHUYECKUM KOM-
MOHEHTaM OJNM3KH B mpuiiexkaineit oonactu UepHOro Mopst 3a CUeT MEPHUOANYECKOM CBSI3H €ro yepes
rupiio. Camble BBICOKHE KOHIEHTparmu B3BenieHHoro OB (Gonee 0.7 mMr/m) u ero OMOXMMHUYECKIX
KOMIIOHEHTOB HaOmtonanuch B KusznmiranickoM JMMaHe, 4To CBUIETENbCTBYET O €ro0 XOpoUle Kop-
MOBO# 0aze AJIs1 MPOMBICIOBBIX THAPOOHMOHTOB. DTO MOATBEPKAAETCS TaHHBIMU 10 300IJIAHKTOHY

1 3000€HTOCY, TONy4YeHHbIMU cOTpyaHukamu KpacHonapcekoro punuana OI'YIT «BHHUPOy.
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st pactBopeHHOT0 Copr. XapakTepHa Oolblias IPOCTPAHCTBEHHAs HEOAHOPOIHOCTb — OT 3.5 MI/1 B
Byrazckom nmumane no 18.6 mr/a B Llokype u Kusnnrame. MIHTEpecHO OTMETHTH, YTO B JUMaHE
byras xoHueHTpanuu pacTBOpeHHOro Copr. M3MEHSIUCH B Ipefenax 3.5-4.5 MI/JI, 4TO COIOCTaBUMO
C €ro KOHLEHTpAaIMeN B npuiiekaiie byrazckoi koce yactu YepHoro Mopsi.

Onenka ckopoctelt TpaHchopmauuu OB B JnMMaHax NOpoBoAMIAcCh IO H3MEPEHHBIM
aKTHUBHOCTSIM THAponuTHYecKuX (Qocdaraza u mporeasa) U OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
(depmenter DTC) pepmenToB. MHTEpECHO, YTO ¢ TIOHIKECHUEM TEMIIEPATyPhl OCCHBIO aKTHBHOCTH
UCCIIEIOBAaHHBIX ()EPMEHTOB CHMIKAIOTCS 110 CPaBHEHUIO C JIETHUM IEPHOIOM. MakcuMalbHble
aKTMBHOCTH INpOTea3bl OTMEUYEHBl B TEUEHHE BCEro Iepuoaa uccienoBaHuit B Kusunramckom
mumane (puc. 4). 3a uckimodenuem jera 2011 r. B 3ToM ke JMMaHe HAOMIONATUCh MaKCUMaJIbHbIC

CKOPOCTH OKHCITHTEIFHO-BOCCTAaHOBHTEIBHBIX epmeHToB (DTC).

ATC ofms.. mxx O02/n%uae @ocparasa 00ULAKT-Th, MKV P/1*uac

UUaines iTEiEVWE i wR

60.00 0.450

0.400
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W neto 2011 W neto 2011
0.100

10.00 —
0050 —

0.00 0.000
. Lokyp A Kusuntawckuid . Byrasckuid n. Uowyp N. KU3MATAWCKMI N, GyrascHuii
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H
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0.040
0030 — M neto 2011
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0.010 —
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CE30HbI n. Uokyp N. KM3WATALICKKIA n. byra3scumii

Takum oOpa3oM, B pe3yabTaTe NPOBEACHHBIX TUAPOIOTUYECKUX, TUAPOXUMHUYECKUX,
6I/IOXI/IMI/I‘-IGCKI/IX, FI/II[pO6I/IOJIOI‘I/I‘-IeCKI/IX 158 UXTUOJOTHUYCCKUX I/ICCJIGI[OBaHI/Iﬁ B CUCTEMC
Ku3uiranickux JIMMaHOB BIIEPBBIE COCTABIICHO TPEACTAaBICHHE 00 a0MOTHYECKUX (PaKTOpax CPEIIbl,
B 3HAUUTEIHHOM CTETICHH OTNPEACIISIONINX YCIOBHS OOUTAHUS MPOMBICIOBBIX THAPOOMOHTOB.

YcranoBneHno, yto no 3anacaM OB M ero muiieBoil IIEHHOCTH, a TAKXKE MO CKOPOCTSIM €ro
npeoOpa3oBaHus B SKocucTeMax KU3MITALICKUX JTUMAaHOB CYHIECTBYIOT OJaromnpusiTHbIE YCIOBUS
JUIsT 00ecriedyeHUs] WX BBICOKOW PBIOONPOAYKTHBHOCTH. HO HanmMume BBICOKMX KOHIICHTPAIIHA
AJJIOXTOHHOTO M ABTOXTOHHOI'O OB, HAKOIIMBUICTOCS B BOJIHOI\/JI TOJIIC JIMMAHOB B TCUCHUC
BET€TAI[MOHHOTO TEpuoia TMpU  JajbHEWIIEW ero JeCTPyKIMH B 3UMHHUM  TEpUOJ,
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COHpOBO)I(I[&IOH.IGfICSI AKTHBHBIM HOTpe6J'IeHI/ICM KHCJIOpOAa, MOXKET HHOTNa MPUBOAUTD K YCUJIICHUIO
THIIOKCUH B MPUAOHHOM CJIOC, 06pa3013aH1/H0 CCpoOBOAOPOAa WM BO3HUKHOBCHHUIO 3aMOPOB, 4YTO

HCO6XOI[I/IMO YYUTBIBATH IIPU pI;I6OXO3$IfICTB€HHOM HCIIOJIb30BaHNUHN JIUMAHOB.

VK 628.394.6:595.324.2
NCCIEJOBAHUE TOKCUYHOCTHU BOAbI

OBBO/IHOI'O KAHAJIA 'OPOJA HOBOYPAJIbCKA

B.I' Cumonoesa, H.b. Knumoea

Ypanockuii punuan @I'VII «I ocpvioyenmpy, Examepunbype, Poccus

OOBOMHOI KaHaN SIBISETCS OCHOBHOM MarvcCTpalibl0 BOJOOTBEACHHS MPOW3BOICTBCHHBIX,
MOBEPXHOCTHBIX U JIPEHAXHBIX BOJ C MNpoM30HBI I. HoBOypanbCk, MpONOXKEH € YaCTUYHBIM
WCIONB30BaHUEM ObIBIIETO pycia p. MupoHoBka. Ero ctok ¢opmupyercs 3a c4eT MOCTYIUICHUS
cOpocHbBIXx Bonm ¢ mpemmpustaii . HoBoypasbcka: YOXK, Mamsasona, llementHoro 3aBona,
ouncTHbIX coopyxeHuit MYII «Bomokanan» u ap. OOmas npoTsHKeHHOCTh 0OBOAHOTO KaHaja OT
BOJOJIETIUTENA cocTaBiseT 5,2 kM. Kanan Brnanaer B p. HeiiBy B 12 M BbIllle BajeHUs NOCIEAHEN B
CTpYECHANPaBJIAIOIIMI KaHal ro-3anagqHon yactu HeiBo-PyassHCKOro BOIOXpaHWIMILA.

HccnenoBanue npoBoauiock B ampene 2011 roma Ha 4 craHuusaX, Ipu BBIOOpPE KOTOPBIX
YUYUTHIBAJIOCh BOBMOKHOE HETaTUBHOE BO3/IEHCTBUE CTOKOB, Moctynatonmx ¢ OAO «YOXK»:
craniusa 1 — oOBomHOM kaHai B 20 MeTpax HWKE BIAJACHHUS B HErO BBITYCKa CTOYHBIX BOa Ne 3
OAO «YDXKp»; cranuus. 2 — Boiyck Ne 4 OAO «YOXK»; ctanmust 3 — oOBOJHOM KaHAT HIDKE
BrajeHus B Hero yerblpex BbIMyckoB OAO «YOXK» (B 1 kM Belie Mecta ciausHus ¢ p. HeiiBoii);
cranuusa 4 — p. HeiiBa mocne BmajgeHusi B Hee OOBOAHOTO KaHasa, mepes BrajgeHueM B HeiiBo-
Pynsiackuit ipyz.

OneHka TOKCHYHOCTH TMpPoO BOABI MPOBOAMIACHE B COOTBETCTBUU C aTTECTOBAHHOMN
metoaukoit @P.1.39.2007.03222 na HM3mUX pakooOpasHwix Daphnia magna Straus. 9T0 OIUH U3
HauOoiee PACIPOCTPAHEHHBIX H JI(PQPEKTUBHBIX TECTOB BOJHOW TOKCUKOJIOTHH, KOTOPBIH
HCTIONB3YETCS IS ONPEACICHUS CTENEHU NOBPEKIAIOMIET0 JIEUCTBUS XWMHYECKUX BEIIECTB,
MOTEHUMATIBHO OMACHBIX NI THIPOOMOHTOB. KOHTpOIb OCYHIECTBISETCA MyTEM PETUCTPALUU
W3MEHEHUH OMONIOTUYECKUX U TOMYISIIUOHHBIX XapaKTEPUCTUK HCCIETYEMBIX TECT - OOBEKTOB C

mociacaAyrommuM CPpaBHCHUEM HUX C YCIIOBHBIM KOHTPOJICM.
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Kputepuem octpoii neranbHoit TokcuuHOCTH (JIKPsg.96), siBsieTcs rudens 50% naduuii u
Ooiee B OMBITE MO CPaBHEHHIO C KOHTpoieM 3a 96 yacoB OuorecTupoBaHus. Pe3ymbraTsl
OMOTECTUPOBAHUS HA OCTPYIO TOKCHYHOCTh MPEICTABICHBI B TA0M. 1.

B ocTpeix ombiTax ¢ gadHUAMH OBLJIO YCTAaHOBJIEHO, YTO BCE 4 CTAHIMH HE 00JaTaloT
OCTPbIM TOKCHYECKUM JeicTBUeM, HO craHius 4 (rne rubens naduuii coctaBmia 43 %)
HAXOJIUTHCS HA TPAHUIIE C KPUTEPHEM OCTpOil TokcumuHOCTH (Tabnuima). Ha cranmmu 3 Habmrona-
JIOCh U3MEHEHHE TOBEJICHUECKUX DPEaKIUi: BBICOKAs aKTUBHOCTH, BPAIIEHHE BOKPYT CBOEH OCH,

ObIcTpas MpudaBKa B pa3Mepax.

Tabmuna
Pe3yabTaTsl onpeesieHHs OCTPOH TOKCUYHOCTH 00BOHOTO KaHasa B anpeJe 2011 .
KonuuecTBO BEDKHBIINX TaQHHN MIPU Pa3HBIX Cpente-
Yepes 96 qacon KOHHCHTpAIHIX CTaTUCTUYECKUil
100 80 50 20 10 | Kourposs pasmep
SMM
Cranamms Nel 25 26 27 30 30 30 1 MM
% naduunit TTornOmmx 17% 13% 10% 0% 0% 0%
B OIIBITC, BepkuBmmx | 83% 87% | 90% | 100% | 100% 100%
K KOHTPOJIIO
Crannust Ne2 19 22 25 28 30 30 5 MM
% naduuit Horubmmx | 37% 27% 17% 7% 0% 0%
B OTIBITE, BepkuBmmx | 63% 73% 83% | 93% | 100% 100%
K KOHTPOJIIO
Cranmus Ne3 25 27 29 30 30 30 7 MM
% naduuit Horubmmux | 17% 10% 3% 0% 0% 0%
B OTBITE, | Bpokusmmx | 83% | 90% | 97% | 100% | 100% 100%
K KOHTPOJIIO
Cranmms Ned 17 22 24 26 29 30 3 MM
% naduuit TTornommx | 43% 27% 20% 13% 3% 0%
B OTIBITE, BepkuBmmx | 57% 73% 80% | 87% | 97% 100%
K KOHTPOJIIO

OnpIThl HA XPOHUYECKYI0 TOKCHUYHOCTh MpOBOAMINCH B TedeHue 30 cyTok. Pesynmbrarbl
BBDKMBAEMOCTU Ja(HUN B 3aBUCUMOCTH OT KOHIICHTPAIMK HCCIETyeMON BOABI MPEACTABICHBI Ha
nuarpamme 1.

HccnenoBanrie 00BOIHOTO KaHajda HAa XPOHUYECKYH) TOKCHMYHOCTH IOKa3ajo, YTO BCE
4 cTaHIIMU B TOW WJIM WHOW CTETICHH OOJIAal0T TOKCHYECKHM BO3JCHCTBHEM Ha THIAPOOMOHTOB. 3a
BCE BpEeMsl MCCJIEIOBaHMM HAOIIONANIOCH SIBHOE YXYAIICHHWE COCTOSIHUSI TE€CT - OOBEKTOB, €CIIU B

KOHTpOJIC Na(HUU JaBaJIH MEPBBIMA MOMET Ha 6-9 CyTKH, TO B OMBITAX OH MOSABIsICS Ha 15-20 cyTkwu.
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Takum o0Opa3oM, B KOHTpoOJE HAOIIOMATIOCh MOSBICHHE § TOKOJNEHHUI pPavykoB, a B UCCIEIYEMBIX
pactBopax or 1 1o 4 mnoxoneHwil. B mocneayrommx moxoneHHsX nadHUE yMEHbIIanach
MIPOJOJKUTEIHFHOCTh KU3HH U KOJIMYECTBO IMOTOMCTBA. ECIM B KOHTpPOJE KOJUYECTBO IOMETa
nocturaiio 12-15 mTyk Ha caMKy, TO B onbiTax Ha 1 1 2 craniuu 3-5 mTyK, a Ha 3 U 4 cTaHuuu 2-3
mTyku. Takum o0Opa3oM, BBDKUBAEMOCTh JadHUIl B OMbITaX, OOIIee KOJTHMUYECTBO >KU3HECTIOCOOHBIX

TIOTOMKOB CHUKAJIUCh IO CPABHCHHUIO C KOHTPOJIEM NPONOPIHHOHAIIBHO KOHIICHTPAIUAM.

Ounarpamma 1. BbrkmBaemocTb AachHUN B XPOHUYECKOM ONbITe

100+
R
< 90
$ 8o
g
g 701
x
ﬁ 60 O koHTpOnb
E 50 B ctaHuwmsa 1
3 40- = OcTaHuma 2
E 30 OcraHuua 3
2 7 B cTaHuus 4
2 20
s
S 10
x

0 T T

100% 80% 50% 20% 10% KOHTpOnb
Uccnepyembie koHUEeHTpauum npob BoAabl, %

['mapoxumuyeckue aHanu3bl OOBOAHOIO KaHajla, IMPOBEIEHHBbIE B 3TOT K€ MEPUO],
noka3anu npesbiienne [1/IK mist ppi60Xo3siicTBEHHBIX BOJOEMOB IO CIEAYIOIIUM TOKa3aTelsaM:
UBETHOCTh BOAbl; HUTpUTOB M BIIKS Ha cranmusx 1, 3, 4; MOHOB aMMOHHUS Ha CTaHLUUH 4;
TepMaHTaHATHON OKHUCIISIEMOCTH Ha cTaHIuu 3. [IpeBbllieHne 3TUX MoKa3aTesie CBUACTEIbCTBYET
00 opraHnyYeckoM 3arps3HeHuu Boabl. Hanbonee HebGnaromomydHna ajis TUAPOOMOHTOB CTAHITUSA 3,
rae Obuto 3aduKcHpoBaHO HamOombiee komuuecTBo npeBbimeHuit [1JIK. Beicokum conepkannem
OMOTEHHBIX AIIEMEHTOB MOXXHO OOBSCHUTH PE3KyI0 MPHOaBKYy B pa3Mepax y paukoB nadHuil B
OCTPOM OTIBITE, MIPH HUCCICJOBAHUM HAa XPOHHYECKYI TOKCHUYHOCTH Ha CTAaHIUU 3 HaOmomancs
HAaMMEHBIIMKA TPOLEHT BBDKUBIIMX nadHui. Ha cranmmm 2 mnpesbrimenue [IJIK mis peidoxo-
35IICTBEHHBIX BOJOEMOB HaOJIOAAIOCH TOJIBKO MO I[BETHOCTH BOJbI, B XPOHUYECKOM OIIBITE 3/1€Ch
HauOONBIIUI MPOIEHT BEDKUBIIUX NadHui (cM. quarpammy 1).

[Ipy  cpaBHUTENBHOM aHAJM3€ TUAPOXUMHUYECKUX T[OKa3arelneid u  Pe3yIbTraToB
OuoTecTUpoBaHUs 0OBOMHOTO KaHala I. HoBOypanbCk MOXKHO cieiaTh BBIBOJ O TOM, YTO YCJIOBHUSA
oOuTaHus HEONMArompuATHBI I TUAPOOMOHTOB. HabOmromaeTcsi 3aMeTHOE YXYIIICHHE KauyecTBa
BOJIBI HAa CTAHIMHU 3, YTO MO3BOJSAET CAEIaTh 3akirodeHne o ToM, 4yTo cToku OAO «YOXK» He

OKa3bIBAIOT 3aMCTHOI'O HCTAaTUBHOI'O BOBIIGIZCTBH}I Ha Ka4C€CTBO BOAbI B O6BOILHOM KaHaJIc.
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KadectBo BOmbl OOBOJHOTO KaHala B COOTBETCTBUM C KOMIUIEKCHON JKOJIOTHMYECKOM
knaccudukanueil kauectBa nmoBepxXHOCTHHIX Boxa cymu mno O.II. Oxkcutoxk u B.H. XKykunckomy
cootBeTcTBYeT Il Kitaccy — c1aboTOKCUYHAS (XPOHOTOKCHYHAS), OTHOCUTCS K clabo3arps3HEHHON

Ha ctaHnusx 1 u 2 (30 pa3psa) u yMEpeHHO 3arps3HEHHOW Ha cTaHIusaX 3 U 4 (4a paspsin).

YK 639.24.055

MOPCKHUE MUIEKOIIUTAIOIIUE POCCHUMN:
PACHHPEJAEJIEHUE, TOBbIYA, OXPAHA, ITPOBJIEMbI

Cmacuna A.B., I'onuaposa M.U., Cotmoea M.B.
DI'Vil « BHHUPO»y, Mockea, Poccus

Poccust — camast Gonplas B MUpe CTpaHa C MPOTSHKEHHON OeperoBoil JMHUEH, KOTOPYIO
OMBIBAIOT JABEHAJALIATh MOPEN Tpex okeaHoB. M nuib ogHO Mope - Kacnuiickoe - NpUHAAIEKUT K
BHYTpeHHeMY OeccTtouHomy Oacceiiny EBpaszum [1].

CrIpbeByto 0a3y OTEYECTBEHHOTO PHIOOJIOBCTBA HA 97% COCTaBISAIOT 3amackl MOPCKUX PHIO,
0ECII03BOHOYHBIX, MJICKOITUTAIOIINX, BOAOPOCICH W MOPCKHX TpaB, 3% MPUXOIUTCS HA JOJIIO
MIPECHOBOIHBIX OMosorudeckux pecypcos Poccum [2].

B poccuiickux Bogax oburtaror 30 BUIOB KUTOOOpa3HbIX U 16 BHIIOB JTACTOHOTHX, a TAKXKe
KaJlaH 1 OeJblil MeJIBe/lb, BCE BMECTE Ha3bIBA€Mble MOPCKUMHU MJIEKONUTAarOIUMH [ 1].

N3yuenue, CoOXpaHeHHME M PpalHMOHAJIBHOE HCIOJb30BAHUE MPOMBICIOBBIX MOPCKHX
MJICKOMTUTAIONINX 00€CIIeUNBAIOTCS My TEM:

- IPOBEJICHUS YUETHBIX CbEMOK Ha Hay4YHO-MCCIIE0BATENbCKUX CY/laxX, a TAK)KE aBUACHEMOK,
JUIsL ydeTa IIOMOJHEHHUS U OLIEHKH 3alacoB MOPCKMX MIIEKONHUTAIOMIMX C YYETOM COCTOSIHUSA
YCIIOBHM Cpefibl UX OOUTaHMUS C 1eNbto onpeaenenus senmnund OJY u moObrum;

- OCYILIECTBIICHHUS] KpPYIIIOTOAMYHBIX PECYPCHBIX HCCJIENOBAHUA U TOCYIapCTBEHHOIO
MOHUTOPHHIA 32 COCTOSIHUEM CpEbl, KOPMOBOM 0a3bl MPOMBICIOBBIX OOBEKTOB, CHIPHEBOW 0a3bl
MPOMBICIIA, C IIETbI0 pAIlMOHAIBHOW OJKCIUTyaTallud 3amacoB, d3(dexkTuBHON peanu3anuu
HAI[MOHAJIBHBIX KBOT U MIPOTHO3UPYEMBIX T'OI0BBIX 00bEMOB BbUIOBA HEKBOTUPYEMBIX OOBEKTOB [2].

B mocnenHue rombl MMPOKOMACIITAOHBIN MPOMBILIUICHHBIH BBUIOB MOPCKHUX MIIEKOMH-
TAIOLIUX MPEKPAIIEH M0 psAAY NPUYMH - OIUTUYECKOTO U S3KOHOMUYECKOTo Xapakrepa. IIpomomxa-
€TCsl TPOMBICENI HEKOTOPBIX BMJIOB JIACTOHOTHMX YAaCTHBIMU CTPYKTypaMH (TPOMBICEN CEBEPHOIO
MOPCKOTO KOTHKA, KaCIUHCKOTo, 0aKaIbCKOTO TIOJICHEH) M aOOPUTEHHBIA MPOMBICEI JIACTOHOTHUX

(HacTosIIIKe TIOJIEHU, MOPK) U KUTOOOpa3HbIX (Oemyxa, cepblii U TPEHJIaHICKUI KUTHI) [3].
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O6wvembl 00mMX gomycTUMBIX yia0BOB (OJY) Ha n00BIMy MOPCKHX MIIEKOMUTAIOIINX
YTBEPKAAOTCST POCPBIOOTIOBCTBOM, M AKCHEPTH3A OCYIIECTBISETCS MUHUCTEPCTBOM MPUPOIHBIX
pecypcoB u skonoruun  Poccuiickoit denepanuu OTAETBLHO MO KKIOMY M3 OacceilHOB (Hampumep,
benoe mope nnu bepunroBo mope) u moazonam (Hanpumep, Bocrouno-CaxannHckast OA30Ha WIIHA
3anagHo-bepunroBomopckas moazona). OObemMbl OOIIETO JOMYCTUMOTO YIOBa TaKUX BHJIIOB, Kak
Oemyxa, Kocarka, adannHa, TPUH/IA, THXOOKEAHCKUH Oeno0okuii nenb(uH, MOpK, MOPCKOM 3asill,
MpeHA3HAYCHBl JJIsi JKM3HEOOECTICUeHUs KOPEHHBIX W MAaJOYHCICHHBIX HaponoB CeBepa u
Jansaero Bocroka Poccutickoit denepannu, HaydYHbIX U KYJIBTYPHO-TIPOCBETUTEIIBCKUX TIEIECH (151
coZiepKaHUs B KOMMEpUYECKUX aeiabduHapusx) [3].

Hannsie no OIY u 1o0bue MOPCKUX MIIEKONHUTAOMMX B Poccun npeacrasieHs! B Tabnuie

(6e3 yueTa MeXTyHapOIHBIX KBOT).

Tabmuma
OAY u 1o6b19a Mopckux Mjexkonutaomux B Poccuu B 2005-2010 rr.
- Ton

olazarein 2005 | 2006 | 2007 | 2008 | 2009 2010

(T, ronoB)
(omep. naHHbBIE)

OJ1Y Bcero no Bcem 93985 96616 66778 44850 55773 53673
o6bekTam”

O61wast 106b614a”) 28510 | 23315 | 13021 | 17770 | 6588 7455

% ocoenus O/1Y 30,3 24,1 19,5 39,6 11,8 13,9

[pumeuanus: ) CBeeHns npesocTaBieHbl 1adoparopueii Mopcknx miekomutaroumx ®IYIT «BHUPO»
? CeeneHus B3ATHI M3 CTATHCTHYECKAX MATEpPHAJOB M ONEPATMBHBIX JaHHBIX LleHTpa
pridoxo3siicTBeHHOM cratuctuku OI'YIT «BHUPO» [7, 8, 9].

Kak BuaHO M3 Tabnuibl 1o0bMa MOPCKUX MileKonuTaoonmx B Poccun 3a mocnenHue roabl
MMEET TeHJCHIIMIO K CHUXECHHIO, U Juib B 2010 1. oHa He3HAYUTENbHO yBenuumiach (~ 870 mT.
roioB) mo cpaBHeHuio ¢ 2009 romom. IlpormeHT ocBoeHHS ycTaHOBICHHBIX 00BeMOB OJIY He
npessiiact 40%, a B ormensHble roasl 12-14%. Ilpu 3TOM, OCHOBY NpPOMBICIA COCTABIISIOT
JIaCTOHOTHE.

PacnipocTpaHeHre OCHOBHBIX BHJIOB MPOMBICIOBBIX JACTOHOTMX Ha Tepputopuu Poccun
MPEJCTABICHO Ha pUC. 1.

K npombicioBbIM BugaM nacToHOTMX B PoccuM OTHOCSATCS MOpPXKH, CEBEPHBIH MOpPCKOM
KOTHK, TPEHJIAaHACKMH TIOJECHb (JBICYH), KoibyaTash Hepra, OaikaibCkash Hepra, KacHHUCKUN
TIOJIEHB, JIAXTaK (MOPCKOM 3asill), KpbUIaTKa (IMOJI0CaThIi TIONECHB), Japra (MATHUCTHIN TIOJICHD ).

Huxe npuBeneHbl 1aHHBIE 110 pacpOCTPaHEHHIO, a TAK)KE MECTaM OOUTaHUS IPOMBICIOBBIX

MIJICKOIINTAOIIUX OTpHI[a JlacToHorme.
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Puc. 1. Apeasnbl 0CHOBHBIX BUAOB NPOMBICJIOBBIX JTACTOHOTHX
Ha TeppuTopuu Poccuiickoi ®@enepanun: 1 - jaxrak, 2 - KAaCHIiCKHUI TIOJIeHb, 3 — JIapra,
4 - KpBLIATKA, 5 — KOJIbYATAsA HEpPINAa, 6 — IPeHJIaH/ICKUI TIOJIEHb,
7 — ceBepHBIil MOPCKOH KOTHK, 8 — MOpiK

Mop:xu Odobenus rosmarus II€TOM JIepKarcs OOBIYHO B MEJKHUX MPHUOPEKHBIX BOIAX,
HEpEeAKO 00pa3yroT 3aJIeKKH Ha Oepery, 3MMOi OOBIYHO BCTPEUAIOTCS HA MAaKOBBIX JbAaX. B poc-
CHMCKMX BOAAax OOMTAIOT TPH MOJBUIA MOpXKa: aTJaHTU4YeCKuil Mopx O. r. rosmarus, TaNTeBCKUN
Mopx O. r laptevi (HEKOTOpbIE HCCIEIOBATENd OTHOCAT €ro K THUXOOKEAHCKOMY IIOJBHUY),
TUX0O0KeaHckuit Mopxk O. 7. divergens. MOpXH pacripoCTpaHEHBI BO BCEX aPKTHUECKUX MOPSX, HO
UX apeajl He CIUIOUTHOW. ATIaHTUYECKUI MOPK B POCCUHCKUX BOJAX, BUAUMO, IIPEJICTABIICH JBYMS
NoMyJAIMAMU: OJHa HacenseT ceBep bapenuesa mops (Lnunoepren, 3emns @panua-Hocuda), a
npyras — paiion Hoso#t 3emiu, ceBepHyro 4acTb bemoro mMopsi, 1oro-BoCTOUHYIO 4acTh bapeHiesa
Mops u Kapckoe mope. Tlomymnsiust THXOOKEaHCKOTO MOpKa B JIeTHEE BpeMsi oouraeT B UyKOTCKOM,
bepunroBom u B BoctouHoi yacTu Boctouno-Cubupckoro mopeit. Ha 3umy MOp:ku MUTPUPYIOT B
LEHTPaJIbHYI0 U IOr0-BOCTOYHYIO yacTh bepuHrosa mops. JlanteBckue MOpku 00pasyroT camylo
MaJIOYMCIEHHYIO U MaJIOU3y4YE€HHYIO NOMYJISALUI0, Haceolyto Mope JlanteBbix [3].

CeBepHblii Mopckoii koTuk Callorhinus ursinus BCTpedaeTcss TOJNBKO B [laTbHEBOCTOYHOM
peruoHe ot SNoHCKOro 10 KKHOM yacTu bepuHrosa mopsi. I3BeCTHO HECKOJIBKO PEMPOTYKTHBHBIX
JIeKOMIIT MOPCKUX KOTHKOB Ha Tepputopuu Poccun: Ha Komanmopckux octpoBax (FOro-Bocrounoe
u Ypuibe nexonma Ha o-ee Mennom, CeBepHoe u CeBepo-3anaaHoe JexoOuina Ha o-Be bepunra),
Ha o-Be TiojeHui B 3ayimBe TeprneHus y 10ro-BocToduHoro nodepexns Caxamuna, Ha Kypuiabckux
o-Bax (0-Ba JloBymiku u ckanel CpenHeBa). Ha 3uMy MUrpupyror B 6osiee Teruibie BOIBI, TOXOIS J10

no6epexnsa Anonnu u Kopewn [3].
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I'pennanackuii Tonens Pagophilus groenlandicus sBnseTcss oOurtareneM XOJOAHBIX
apKTUYECKHX BOJ. PacnpenesnieHre TeCHO CBA3aHO C CE30HHBIMU MUTpalusiMu. B pocculickux Bomax
C MO3IHEW OCEHHU J0 BECHBI Jepxkarcs B belnoM m CMEXHBIX ydacTKax bapeHieBa mops, paHHeEW
BECHOM pa3MHOXAIOTCS Ha JibAax beiaoro mops, 3aTem JIMHSIOT, OCIE Yero yxoniat B bapeHueBo u
Kapckoe mopsi. B Hauane ceHTs0ps HauMHaeTcss oOpaTHas MUTpalMs Ha IOT, B pailoHbl 3UMOBKH.
B HenenoBbIil epro MOTYT JIepKaThesl Kak BOJHM3M Oepera, Tak U B OTKpBITOM Mope. lomyssiiuio
TPEHJIaH/ICKUX TIOJNEHEW, pa3MHoOXkaroulyrocss B bemoMm Mope, BBIIENAIOT B OTAENbHBIN MOABUA
P. g. Oceanicus.

Konvuarass Hepna Pusa hispida obutaer B pailoHax, KOTOpble XOTs OBl Ha 3UMY
MOKPBIBAIOTCS JIBJIOM, TaK KaK €€ >KU3Hb TECHO CBf3aHa CO JbAaMu. B poccuiickux Bomax oOuTaer
YeThlpe TOABHAA Konpdaroil Hepmbl: P h. ladogensis B Jlamoxckom o3epe, P h. botnica B
bantuiickom mope, P. h. hispida B CeBepHoM JlemoBUTOM OKeaHE W BCEX APKTHYECKUX MOPSX,
Bkmtouass benmoe mope, P h. ochotensis (akuba) B Oxorckom Mope. Jletom uacTh Hepm
ApxTudeckoro OacceifHa MABIDKETCS Ha CEBEP BCIEA 3a OTCTYMAIOLIEH TpaHUICH IhIOB, B
MOCJIETHUE TOJAbl B CBA3M C YMEHBUICHUEM IUIOMIAJM APKTHUECKUX JIBJOB MOXKET JIOXOAWUTH
IpakTH4ecku 10 CeBepHOro nomoca.

Kacnmiickuii Tosienb Pusa caspica pacnpocTpaHeH no Bcemy Kacnuiickomy MOprO OT
aBaHJIeNbTHI pek Bonru u Ypana no 6eperoB Mpana. Bo Bpems ce30Ha pa3sMHOXKEHHS cOOMPAIOTCS B
MEJIKOBOJIHOM CEBEPHOI yacTh MOpsi, KOTOpasi B 3TO BpeMsi OOBIYHO 3amep3aeT. B sneTHuil nepuon
4acTh JKMBOTHBIX YXOJUT IOXKHEE, YAaCTh OCTAE€TCSI B CEBEPHBIX paiioHax Mops. OTMEUEHbI Cilydyau
3aX0/1a OTAEIBHBIX )KMBOTHBIX B Bonry u Ypan [3].

Jlaxrak Erignathus barbatus BcTpeuaeTcs BO BCEX apKTHYECKHX MOpsX, BKirodas bemoe
Mope, a Takke B bepunroBom m Oxorckom mopsix. Pacmpenenenue oOycCioBieHO, B OCHOBHOM,
JIByMsI OCHOBHBIMHU (pakTOpamH: HAJIWYHEM JIbJOB 3UMOM M MaibiMM IIyOuHamu. B bapenuneBom
MOpE BCTPEUAIOTCA MPEUMYIIECTBEHHO B IOro-BOCTOYHOM yactu; B benom, Kapckom n Uykorckom
Mopsix o0uTaroT nmoscemectHo. B mMope JlanteBbix 1 Boctouno-Cubupckom mMope, BUIUMO, BCTpe-
qaroTcs pexke. B bepuHroBom mMope o6uTaloT B AHaIBIPCKOM 3aJIMBE, BIOJIb TOOEPEXbs JOXOAT Ha
tor 10 Kaparunckoro 3anuBa. B OXoTckoM MOpe BCTpedaroTcsl OBCIOAY, KpOME IIEHTpaIbHOW YacTH
u paitona Kypunbsckux octpoBoB. Beinenstor nsa nonsuna: E. b. barbatus (CeBepHasi ATIaHTHKA)
u E. b. nauticus (Becb ocTaJIbHOM apeait). ['paHnnia Mexay apeajamMH 3THX MOJBUIOB JIEKHT, MO-
BUIMMOMY, B LIEHTpalbHOH yacTu BocTouHO-CHOHMpCKOTO MOps, IIie JIaXTaKk OTMeyaeTcs KpaiiHe
penko. B OxoTckoM Mope, BEpOSITHO, CYILIECTBYIOT /IBE JIOKAJIbHbIE MOMYIISILIMY JaXTaKa.

Kpsounarku Histriophoca fasciata 3MMoit 1 BECHOW JAEPIKATCs CPEIH JIbIOB, HHOT/IA JAJICKO

OT KPOMKHU CpE€aun pa3B0,[[PIfI; JICTOM BCAYT nearudecKum 06p213 JKHU3HH, K 6eperaM noaAXoOAT PEAKO.

124



OtMmeuensl B OxorckoM, beprHroBom, YykoTCKOM MOPSIX, U3BECTHBI Cllydau 3axo0B B BocrouHo-
Cubupckoe u Snonckoe mops. [lo nokanu3anuu MECT pa3MHOXKEHHUS BBIICISIOT TPU HOIMYJISIHU:
OEpUHTOBOMOPCKY0, CEBEPO-0XOTOMOPCKYIO U FO’KHO-0XOTOMOPCKYIO.

Jlapru Phoca largha nepxarcs B IPUOPEKHBIX BOJAX, 3MMOM CO JIbIAMH MOTYT OKa3aThCs
BAanu ot 6eperoB. HacensitoT ganbHeBOCTOYHBIE MOps OT 3anuBa lletpa Benukoro g0 10xkHON yacTu
Uyxkotckoro mops [3].

B oTHOIIEHNH OXpaHbl MOPCKUX MJIEKOMUTAIOUIMX HEOOXOAMMO OTMETUTH CIIEAYIOLIEE.

OCHOBHBIMU JOKYMEHTAMH, PEIIAMEHTHUPYIOUIMMHU OXPaHy MOPCKHX MIIEKONMTAKOUIUX B
Poccuiickoit ®enepauun, seistorca PenepanbHbiil 3akoH Poccuiickoin @eaepaunn ot 24 anpens
1995 1. Ne 52-@3 «O xuBotHOM Mupe» u PenepanbHblil 3akoH Poccuiickoit @enepaunn ot 20 ae-
kabpst 2004 roma Ne 166-®3 «O peIOOIOBCTBE U COXPAHCHUH BOIHBIX OMOJIOTHYECKHX PECYyPCOBY.
K coxanenuto, B 3THX 3aKOHOAATEIBHBIX AKTAX MOPCKHE MIIEKOIHTAIOIINE HE BBIACISIIOTCS B
OTAENbHYIO KaTEeTOPHUIO U MPEACTABIEHBI KaK BOAHBIE OUOIIOTUYECKHUE PECYPCHI.

Kpome Toro, oxpaHa peikux BHI0B MOPCKHX MIIEKONMTAIOIINX, HAIIPUMEP MHOTUX BUJOB
KUTOOOpa3HbIX, CHBy4Ya, KajlaHa, Oenoro MenBensi, Kotopble 3aHeceHbl B KpacHblie Kuuru kak
Poccun, Tak u Mexaynaponuoro Coroza Oxpansl [puponst — MCOII (IUCN), pernmameHTUPYIOTCS
nocraHosineHueMm IIpaBurenscrBa Poccuiickont ®enepaunn «O Kpacnoit Kuure Poccuiickoit
@eneparm» ot 19 despans 1996 . Ne 158 [3].

ToproBist K BBIBO3 KMBBIX JKUBOTHBIX, a TaKKe OMOJIOTMUYECKUX MPOO, M3IEIUN U3 LIKYp
WIM KJIBIKOB 3TUX JKUBOTHBIX perlaMeHTHpyercss MexayHaponHoil konBeHuueidl CITES.
AnmvunuctpatuBHbiM opranom CITES B Poccuiickoit @enepannu siBnsiercs denepanpHas cimyxOa
0 HaJ30py B cdepe MPUPOIOTOTH30BAHMS.

PerynupoBanue poMbICiaa U UCIIONB30BaHUS MOPCKUX MIleKonuTaromux Ha JlansHeM Boc-
TOKE OCYLIECTBIsIETCd Ha ocHoBaHUM [IpaBun pribonoBcTBa id J[aJbHEBOCTOYHOIO PhIOOXO3sIii-
CTBEHHOTO OacceiiHa (yTBepKaeHbl mpuka3zoM PocpeibonoBctBa PO ot 6 mromns 2011 . Ne 671), Ha
Cesepe - misa CeBepHOTo pbIOOX034KCTBEHHOTO OacceifHa (yTBep:kIeHbI MmpukazoM Pocpbioonos-
ctBa P® or 16 suBaps 2009 1. Ne 13), na Kacnuu — ans Bomxkcko-Kacnuiickoro peiooxo3stiict-
BEHHOTro Oaccelina (yTBep:kJeHbl mpukazoM PocpribonosctBa PO ot 13 sHBaps 2009 . Ne 1) [4, 5, 6].

HenocpenctBeHHO oxpaHOM MOpPCKHUX MIiekonuTamonmx B Pocculickonn ®enepanuu
3aHMMAIOTCS HECKOJIBKO OpPraHM3allMii: MOHUTOPUHT OCYIIECTBISIOT 0acCeHOBBIC YIPABICHUS IO
oxpaHe pbIOHBIX pecypcoB (PrIOBOIBI), 32 BbIIAYy paspelieHuil U HEMOCPEACTBEHHBIH KOHTPOJb
Hay4YHbIX MCCIIEJOBAaHUN WM OTJIOBA MOPCKHUX MIIEKONUTAIOIIMX OTBETCTBEHHBI PETMOHAJIBLHBIC
ynpasnenust  @DenepanpHoil  cmykObl 1O Ham3opy B cdepe  MPHUPOIONOIH30BAHUA

(Pocnipuponnanzop).
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W3paTue u3 npupoasl MOPCKUX MIIEKONMTAIOUINX, 3aHeCeHHbIX B KpacHyto kHury Poccun,
pernmamentupyercss «llpaBunamMu n00bIBaHMS OOBEKTOB KHBOTHOTO MHpa, NPHHAICKAIMX K
BUIaM, 3aHeceHHbIM B KpacHyro kHury Poccuiickor ®enepanum», yTBEPKACHHBIMHU
nocranoBieHueM IIpaButensctBa Poccuiickoit @enepanuu ot 6 ssuBapst 1997 r. Ne 13. Pazpemenus
Ha 100614y, )KMBOOTJIOB WJIM MEPEAEPIKKY KPACHOKHIKHBIX BUI0B BelgaeT PocnipuponHans3op nocie
COIVIACOBAHMS MPOTPAaMMBbl MCCIIEOBAaHUHM MM OOOCHOBAaHHS Ha OTJIOB KMBOTHBIX C MECTHBIMU
opranamu Pocnpupoananzopa u ®I'Y «Bcepoccuiickuii HHCTUTYT OXpaHbl IPUpoabD [3].

[To manHBIM 3aBenmytomiero jaboparopueid Mopckux Miekonutaronmx OI'YIT «BHUPOy,
n.0.H. AWM. bonrHeBa B COOTBETCTBUM C POCCHUHCKUMHU 3aKOHOJATEIbHBIMUA  aKTaMH,
MEXIyHapOIHBIMU JOTOBOPAMU M COINIALICHUSMH HH(OpMAIMOHHOE OOecledeHne MOHUTOPUHTA
MOMYJIALMA MOPCKMX MIIEKONUTAIOMIMX SBISETCS HEOOXOAMMBIM YCIOBHEM OpraHu3allud UX
no0bruu. Tak, HampuMep, MOHUTOPUHI HOMYJISIUMNA MOPCKMX MIIEKONUTAIOMUX B YyKOTCKOM
aBTOHOMHOM  OKpyre BeleTCS B  OCHOBHOM  CHUJaMHU  PHIOOXO3AWCTBEHHBIX  HAay4dHO-
HCCIIEI0BATEIbCKUX MHCTUTYTOB PocpbibonoBeTBa. OHAKO B CBSI3M ¢ OTPAHUYEHHOCTBIO CPEJCTB,
BbIIENIsIeMBbIX POCpBIOOSIOBCTBOM /JIi TPOBEACHUS HCCIENOBAHUNA MOPCKHUX MJICKONUTAIOLINX,
MHPOPMALMOHHOE O0ECIEYeHHe MOHUTOPUHIA TIPOMBICIOBBIX BHMJOB B IOCIEIHUE TIOJbI
KatacTpouyecku cHuszuioch. llocnennue wuccnenoBaHus MO MOP(HOMETPUM TUXOOKEAHCKOTO
MOpka, a Takxke cOop mMHPOpMamuu mo ero O6uonoruu otHocsTcs eme K 70-80 rr. mpouutoro
CTOJICTHsI, IPOBOJMMBIE BO BpeMsl 3BEpOOOIHOTO mpombIcaa € CynoB. MccienoBaHust 10
KOJINYECTBEHHOMY M TIOJJOBOMY M3BATHIO KOJIBYATOM HEPIbl, MOPCKOIO 3ailia, JAprd MU HUX
MOp(hOMETpUU HE MPOBOAMIOCH BooOmie. TeM He MeHee, 3TU BUABI aKTMBHO MPOMBILIUISIOTCS
KopeHHbIM HaceneHueM YykoTku. Esxeromno MexayHapoanas kutoOoiiHas komuccus (MKK)
paccMaTpuBacT MaTepuasbl HUCCIEAOBAaHUS CEPbIX KUTOB M HA OCHOBAaHUU pE3yJbTaTOB
WCCIIeIOBAaHU BBIJCIISICT KBOTHI Ha MX JT0OBIMY KOopeHHBIM HacenernneM YAO. Bmecre ¢ Tem, u no
CepbIM KUTaM 00BbEM MCCIIEJOBAHUM COKPAIIAETCS C KaXIbIM IOJIOM.

Henocratok cBefeHMI 0 COCTOSHUM MOMYJSIIMM MOPCKMX MilekonurTamomux Poccum, mx
MUTpalMAX, Pa3MHOKEHMHM M POCTE MOMYJSLUM HE TO3BOJSET YETKO OXapaKTepH30BaTh 0a3zy
KUTOOOMHOTO U 3BepOOOMHOI0 MPOMBICIIA, YTO B CBOIO OUYEPENb HE 1a€T BOBMOKHOCTh OLICHUTDH €T0

NEPCICKTUBEI U BBI3BIBACT HCO6XO,£[I/IMOCTB IMPOBEACHUA MOJTHOMACIITA0OHBIX HCCHeﬂOBaHHﬁ.

Cnucok Jureparypbl

ITacmopr KoMIiekCHOU 11e1eBOi MporpaMMbl HAaYYHBIX MCCIENOBAHUN B MHTEPECAX PBLIOHOTO

xo3sirictBa  Poccuiickort ~ ®enepaunun  Ha  2010-2014  rr.  [»nekTpoHHbI  pecypc]. URL:

http://www.vniro.ru/kcp/ Jlara obpamenus 05.10.2011.
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VIIK 574.587(282.247.41)
BEHTOCHBIE OPTAHN3MbI OCHOBHBIX BOJIOTOKOB

HU30BBEB P. BOJII'A 3A ITEPUOJ UCCJEJOBAHUMI

O.I'. Tapacoea
QI'VIl «KacnHUPX», Acmpaxanws, Poccus

HccnenoBanus 10HHOHM (hayHbI OCHOBHBIX BOJOTOKOB HHM30BbEB p. Bonru — kopmMoBoii 6a3bl
OCETPOBBIX, MOJYMPOXOJHBIX M TYBOJHBIX pbhIO B TOCIEAHEE BpeMs IPHUOOPETAIOT 0COOYIo
BAXKHOCTh. BEHTOCHBIE COOOIIECTBA SIBIAIOTCS HEOTHEMJIEMOM HYACTBIO IHINEBBIX LENEH, Kak
MOJIOIM, TaK ¥ B3POCIBIX OCHTOCOSAHBIX PHIO.

Jyis ompeneneHus] KOMMYECTBEHHBIX M Ka4eCTBEHHBIX TOKa3arelieil 3000€HTOCa OCHOBHBIX
BOJIOTOKOB HU30BbeB p. Bonru (Bonro-Kacnwmiickoro kanana, KupoBckoro n bennHckoro 6aHKOB)

npooObl orOupanuck B jetHuil mepuon 2011 1. (utons, uionp). COOp Marepuasa NPOBOIUIICS
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COIYIACHO TPUHATBIM  MeTomukamM. OOpaOoTky Marepuana TPOBOAMIM  OOIICTIPUHSATHIMHU
ruapobuonorndeckumu Metonamu [XKamun, 1960; Mopayxaii-bonrosckuii, 1975].

Pe3ynbrarhl MpOBEICHHBIX HCCiIeAoBaHui B sieTHHE mepuoa 2011 roma mokaszaniu, 4to B
cocraBe moHHOW (hayHel Bomro-Kacnmiickoro kanana (BKK) mo uyuciienHoctm m Ouomacce
JOMUHUPOBAJIN ManomeTuHKoBbie uepBu K. Oligochaeta, cem. Lumbricidae. Tak:ke mocTaHIIMOHHO
BCTpEUAINCh TPEICTaBUTENHM Kiacca Insecta. brmmke K BBIXOAHOMY y4YacTKy Ha CTaHIHH 4-o
OrHeBka H3-3a WIHCTBIX TPYHTOB HAOJIOIAETCSl MacCOBOE PAa3BUTHE MAJIOIICTHHKOBBIX YEPBEH,
YHCIIEHHOCTh UX coctaBmia (88,2%), buomacca (98,2%). Ha crannuu [TpuBoIKbE, PaCIIONIOKEHHOM
HECKOJIBKO BBIIIE T. ACTpaxaHH, OTMEUYEHO MAacCOBOE Pa3BUTHE BBICIIUX pakooOpa3Hbix k. Crus-
tacea, orpsina Amphipoda, poma Niphargoides — N. deminutus no 1406,5 sx3./M>. B cpentem
3HAUCHUS KOJMUYCCTBCHHBIX TOKa3aTeliell XapaKTepU30BaJIUCh TEHACHIMCH K CHIDKCHHIO BHU3 TI0
Teuennio. Haubonpmas ancienrocts (1080,3 9k3./M”) oT™MedeHa Ha cr. IIpHBOIDKBE, TIe AKTHBHO
pa3BUBAIMCh HAaceKOMbICe KII. Insecta, pakooOpasubie ki. Crustacea, MaJOIIETHHKOBBIC YEPBH KII.
Oligochaeta. Bbicokue 3HaueHms: GroMacchl (8,2 T/M°) GBLIM 3aperHCTPUPOBAHBI Ha CT. MIKpsiHOE,
pacroioKeHHOW mnpuMepHO B 50 KM HWKe T. AcCTpaXxaHM M TIPUYPOYCHBI K PAa3BUTHIO
MaJIOIIETHHKOBBIX uepBel k1. Oligochaeta (puc. 1).

[ToaBoas urorn npoBeeHHBIX uccienoBannii Ha BKK MoxHO cienars BBIBOJ, YTO BBICIINE
pakooOpasueie k1. Crustacea, orpsima Amphipoda, poma Niphargoides n Hacekomble Ki. Insecta,
npeoOIagaroIye B BOIOTOKAaX BhIIIE I. ACTpaxaHH, SIBJISIFOTCS BBICOKOKAJIOPUHHBIM KOPMOM Kak JJist

MOJIOAM, TaK U JJIs1 B3POCIBIX 0CO0€H OEHTOCOSTHBIX PBIO.

1200 + T9

1000 + ' T8

800 +
® I3

12

B &

f f f 0

MpuBomKbE WkpsiHoe 4-a OrneBka 11-5 OrnHeBka

600 +

9K3./M"2
r/imA2

400 +

B YucneHHocTs @ Buomacca

Puc. 1. KontuyectBennbie nokasaresau 3000eHToca BKK B neTnmii nepuon 2011 r.

B cocTaBe MOHHBIX IIEHO30B Ha MCCIIEAYEMbIX CTaHIMAX KUpoBCKoro OaHKa, pacrioioxKeH-
HOTO IOKHEe T. ACTpaxaHu, ObUTH OTMEYEHBI pakooOpa3Hbie cemeiicTB Gammaridae u Corochiidae —
Niphargoidaes robustoides, Corophium curvispinum, npenctaBurenan 3HToModayHsl (k1. Insecta) —
JTUYMHKY TIOACHOK, XupoHoMus noacemeiictBa Chironominae, crpeko3 otp. Odonata — Orthetrum
cancellatum, nMeromye BaXHOE 3HaY€HUE B (POPMUPOBAHMM KOPMOBOH 0a3bl Ui TUAPOOHOHTOB.

[ToBcemecTHO BCTpeuanuch MajonieTHHKOBbIe dYepBH Ki. Oligochaeta, a Taxke MsTKoTenbIe
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Bivalvia u Gastropoda. Cienyer oTMETHTb, YTO YUCIIEHHOCTh JOHHOHU (hayHbl KupoBckoro 6aHka, B
ommmune ot BKK, yBennuuBanach BHU3 1O TEUEHHIO, B CpeHEM HauOOJibIIue €€ 3HaYeHUs! ObUIN
3aUKCUpPOBaHBI Ha CT. PoITHINA (667 3K3./M2), IJIe MAacCOBO Pa3BUBAJIMCh MaJIOIIETUHKOBBIE YEPBH.
3HaueHus1 OMOMAacCChl BHU3 110 TEUCHUIO CHUXKAIIUCh, HANOObIIME ObTM OTMEUYEHBI Ha CT. SIkcatoBo
(38 /M%), 4TO OOYCIOBIEHO PasBHTHEM KpYIHBIX HopM MommockoB Lithoglyphus naticoides |

KOTOpBIEC HE MIPEJICTABIISIFOT 0COO0H IIEHHOCTH B KOPMOBOM OTHOIIEHUH IS phIO (puc. 2).
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B YvcneHHocTs @ buomacca

Puc. 2. KontnuecTBeHHbIe MOKa3aTeu 3000eHToca KupoBckoro 6anka
B JIETHU MepuoJ

B nepuon uccnenoBanuii noaHyo ¢ayHy bennHckoro 6aHka, pacoji0)KEHHOTO B BOCTOUHOM
yactu JensTbl Bonru, ¢opmupoBanu mnpencraBurenu ampubmaneHbix — Ki1. Oligochaeta cewm.
Lumbricidae, mamakodayusl — Lithoglyphus naticoides, >HTOMOMAaYHBI — JTUYHHKUA XHPOHOMUJ
noacemerictBa Chironominae, nuunHkn pydeitnuka Hydropsyche angustipennis. 1o pesynsraram
MIPOBEJICHHBIX MCCIIEIOBAHUI Ha JaHHOM YYacTKEe MOYKHO CJieJaTh BBIBOJ, YTO B CPEIHEM 3HAYCHUS
KOJTMYECTBCHHBIX I[OKa3aTelleld CHIDKATUCh BHHU3 MO TeueHUto oT cranmuu Mctok bysana
(1457,3 3K3./M2; 5,1 F/Mz) no cranmuu 7-s1 OraesBka (290,1 3K3./M2; 1,0 I‘/M2), HCKIIIOYEHNEM CcTaja
cranuus 12-s OrHeBKa, r1e pe3ko YBeTUYWINCh 3HaYeHus1 Ouomaccsl (118,2 F/Mz) 3a CYET pa3BUTHUA
KpynHbIX (hopm mMosutrockoB Unio pictorum, Driessena polymorpha polymorpha (puc. 3).

CpaBHMTENbHBIM aHAIW3 AAaHHBIX, ModydeHHbIX B 2010 r, ¢ mepuomoM uccieIoBaHUMN
MOKa3aj, 4YTO BHUJOBOM COCTAaB BCEX H3YyYa€MbIX BOJOTOKOB OCTAJICA MPEKHUM. 3HAUYCHUS
KOJIMYECTBCHHBIX TOKa3aTeliell M3MEHSTUCH CleayrommmM oopa3oM: Ha ctanmusx BKK B cpepnem
3HaueHus yucieHHoctu 2010 1. B 2,5 pa3a npesbimanu 3HadeHus 2011 1., 6momaccel — B 5 pas, 3a
cueT pa3BUTHs KpymHbIX (popm msrkotensix. Ha crannusx Kuposckoro um bennHckoro 6aHkoB
3HAYEHHs] YUCJIEHHOCTH 1o oTHomeHuto 2010 r. cHm3mmmch B 1,8 pasza, a 6Gumomacca Bo3pocia B
1,3 pasza Takxke 3a CUET pPa3BUTHs KPYMHBIX (HOPM MOJUIIOCKOB, HE MPEICTABISIOMIUX BaXKHOTO

3HAQYCHUA B Ka4YCCTBC KOPMOBOT'O 00BCKTA.

129



1+ 100
N
3 T80 o
= s
o 160 =
™
140
120

WcTok BysaHa Cusbiii Byrop 7-1 OrHeBka 12-a OrHeBka

B YvcneHHocTs @ Bromacca
Puc. 3. KotnyecTBeHHBbIE MOKa3aTe/ M 3000eHTOCa belIMHCKOro 0aHKa B JIETHUH NMEepHO

Takum o00pa3zoM, aHaNM3Wpys BHIOBOM COCTaB 3000€HTOCA W €r0 KOJMYECTBEHHBIC
XapaKTEePUCTUKU C TOYKU 3PEHHSI €0 KOPMOBOTO 3HAYEHUS ISl PbIO, MOXHO C/I€TIaTh BBIBOJ, UYTO B
HU30BbAX p. Bonru mpeoOnanarormue Buasl cem. Chironomidae M MajgoOUIETHHKOBBIE YE€pPBU KII.
Oligochaeta, xapakTepusyroIue Mporecc IBTPOPHOCTH BOJOESMOB U OTHOCSIIUECS K KaTErOpUU
BbICOKOKaTOpuiHBIX [[lomuenko, 1971], MOryT OBITH IIEJIMKOM UCIOJB30BaHbl B MHINY Kak

MOJIOZIBIO, TAK U B3POCIIBIMU 0COOSIMH OEHTOCOSTHBIX PHIO.

Cnucok JuTeparypsl
Kanun, B.U. Metonsl ruapodbuonorunueckoro uccienosanus / B.M. XKaaun. — M.: Beicias

mkoia, 1960. — 190 c.

Mopayxaii-boaroBekmii, ®./[. Meronuka n3ydeHus: OHOLIEHO30B BHYTPEHHUX BOJOEMOB /
@./1. Mopnayxaii-bonrosckuii. — M.: Hayxka, 1975. — 80 c.

Ionuenko, B.U. TlorpebiieHne MalOMIETHHKOBBIX YE€pBEH phlOaMu M OE€CTIO3BOHOYHBIMH /

B.U. Tlomuenxko // Bonpockr uxtuonoruu. — T.11. — Beimn.1 (66). — 1971. — C. 96-102.

VK 597.553.1+639.222(268.43)
OCOBEHHOCTH BUOJIOT' MU Y TIPOMBICEJI ATJIAHTUUYECKOU

CEJIBAU CLUPEA HARENGUS HARENGUS B HOPBE/ KCKOM MOPE

C.B. Tapakanoes
DI'Vil « BHHUPO»y, Mockea, Poccus

Ortkpeitas yacts Hopsexxckoro mopst (OYHM) — oauH U3 OCHOBHBIX pallOHOB POCCHIICKOTO
preidonoBctBa B CeBepo-Bocrounoit Atrmantuke (CBA). OCHOBHBIE TPOMBICIOBBIE OOBEKTHI

OUYHM - cenblib, CKyMOPHS ¥ OKYyHb-KJIFOBAY.
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Atnantnueckass cenvab Clupea harengus harengus wumeer OONbIIOE 3HAYEHUE JUIS
OTE4YECTBEHHOI0 npombicia B HopsexxckoM Mope u B skoHomHuueckoil 30He Hopseruu (HO3).
Apeas 3TOro BrUJa OXBaThIBA€T MOYTH BCIO akBaTtopuio CeBepHoil ATnaHTuku. Temmeparypa BoJbl
BIIMSICT HA PACIPOCTPAHCHHE U pa3MHOXKEHHUE aTiiaHTu4Yeckoil cenpau [Ostvedt, 1965; Misund et al.,
1997; Runnstrom, 1941; Knsmropun u ap., 2010; bongapenxo u ap., 2008].

B nocnennue roel 0OCHOBY YIIOBOB celbi B HOpBEXCKOM MOpe COCTaBIIsUTH PHIOBI ATTMHOMN 29-
36 cM [[Tonomapenko, 2006]. ITo nanasiM BATM «IlaBen baros» B nepron ¢ 3 aBrycra 1o 25 okTsi0pst
2009 . 8 OYHM, H33, pridosnoBHO# 30He 0-Ba SIH-MaiieH u 30He apxurnienara [lInumbepren mmHa
cenmpay cocraBmsuia 31,0-33,5 cm, 33,3-33,8 oM, 32,8-33,7 cm u 31,5-32,2 cM cooTBeTcTBEHHO. 110
nauHbeiM BATM «Ilopdupuit Yanunbanze» B nepuox ¢ 21 aBrycra no 4 Hosopst 2010 . cpennss auHa
CeJIbJIU B 9THX paiioHax coctaBisiia 32,3 cm, 32,6 cm, 32,3 cm u 32,2 cMm cooTrBeTcTBeHHO. CpaBHEHUE
pa3MepHoro cocrara cenpau B paiione Hopexckoro Mopst B 2010 1. ¢ pa3MepHbIM COCTaBOM CEJbIU B
sToM paifoHe B 2009 I. CBUIETEIBCTBYET O TOM, YTO CYIIECTBEHHOTO OMOJIOKEHHUS M TOMOJHEHHS
nonyssnuu cenbay B 2010 . He HaOMIOAaI0Ch. JTO 1aeT OCHOBAHMS IpE/IIoaraTh, 4To B OvKaiime
HECKOJIBKO JIET 3HAYUTENILHOE YBEJIMUEHHE 3aI1aca CeNb1 MaJIOBEPOSITHO.

CocraB numu cenbau B HopBexkckoMm mope B aBrycre-Hosi0pe 2010 . HECKOJIBKO OTIUJAIICS
OT COCTaBa MUIIM CENbIU B 3ToM paiioHe B aBrycre-okrsiope 2009 r. Ilo manneiMm BATM «IlaBen
bato» B aBrycre-okta6pe 2009 . OCHOBHBIMU OOBEKTaMU MUTAHUS CEJIBIU B Pa3HBIX MPOMOPIUIX
Obutn Komemnosl, 3B¢ay3uuabl u ampunoasl. x cymmaphHas mons B oObeMe MUIIEBOIO KOMKa
cocransiia okoJo 71-88%, 3a MCKITIOUEHUEM BTOPOU-TPEThEH JIeKaa OKTAOPs, Korna BQay3uu bl 1
ampunonsl coctaBmsiii okosio 50-60% B oObeMe MHUIEBOTO KOMKA KEIYIKOB CEIbIU. Takke B
KeNyIKax CelbAH BCTpedasach MepeBapeHHasl pblOHAs MOJIOMb, JUMAIMHBI U MOJIUXETHl. B ppiOo-
JIOBHOM 30He 0-Ba fIH-Maiien B aBrycre 2009 I OCHOBY NHUTaHMsI CENbANU COCTABISIM KOIIEMOJIbI
(oxommo 45%), amdunoas! (okomo 15%) u 3Bday3unasl (okomo 15%). B HO3 B okrsaope 2009 .
OCHOBY IMIIEBOIO KOMKa CeIbAM cocTaBsium dBhay3uunsl (25%), ambunonsr (25%) u
nepeBapenHas numa (50%). Ilo manueiM BATM «llopdupuit Yanunbanze» B asrycre 2010 .
OCHOBY IUTaHMA CEIbAU B PbIOOIOBHOI 30HE 0-Ba SIH-Maiien cocraBmsinu konenoasl (71,4%),
amounonsr (9,2%), mumaruast (3,4%) u aBday3unast (1,7%). B centsadpe-Hosope 2010 . 8 HO3
OCHOBY MHUTAHUSI CENbJU COCTABISUIM JUMaUHbI (72%), xonenonsl (7%), aBday3uuast (4,2%) u
amounonst (2,0%). OcHoBy nuieBoro komka cenpau B OUHM coctaBnsana nepeBapeHHas MUIIA.
B cenrsbpe 2010 1. B 30He apxwumenara LlnunOepreH OCHOBY NHUTAHHS CENbIU COCTABISUIN
aBday3unsl (11,8%), konenoxast (10,3%), mumaruast (8,9%) u nepeBapenHas numa (62,8%).

[losiBieHnEe HECKONBKUX YPOXKANHBIX MOKOJICHUN CENIbIU ONpPENeNseT €€ YHCIEHHOCTh U

6I/IOMaC0y B TeueHwe MHorux Jjer. OoOmacThb pacnpoCTpaHCHUA CCJIbAU B HOpBC)KCKOM MOpe
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paciupsieTcsl B IEPUOABl YBEINYCHHS TEIUIOCOAEP/KAHUSA BOJ U YBEJINYCHHS YUCIEHHOCTH CEJIbAN
B ATOM paifoHe. B Takue mepuoabl 006JacTh pacipoCTpaHEHHs CEIbIN YBEIMYUBACTCA K CEBEpY, U
HaryJbHbI€ CKOIUIEHUSI 3TOM pbIObI pacrpeneistorcs noscemecTHo B CBA, Bkitouas pplO0I0BHYIO
30Hy 0-Ba SIH-Maiien, OUHM wu 30ny apxunenara [lInumnbepren.

Haubonp1iee koauMuecTBO celbaAu B MEXIyHapoaHblx Bomax CBA BreutaBnmuBaetcst Hopae-
rueit, Poccuelt u Mcnannueit. MUHUMAaNbHBIE TONOBBIE YIOBHI CEIbAH OCHOBHBIMU JOOBIBAIOIIMMHU
crpanamu ObuTH TIory4eHsl B 2001-2004 rr. (720-806 ThIC. T). DTOT NMEpUO] COBMAIAET C MEPHOIOM
YMEHBIIIEHUsT 00111ero U HepecToBoro 3amnaca cenbau B CBA B 2001-2002 rr. B mepuon ¢ 2005 1. o
2009 r. ronosble ynoBel cenpan B CBA OCHOBHBIMM JOOBIBAIOIIMMHU 3Ty pbIOy CTpaHamu
YBEJIMUUBAINCH C YBEIMUEHUEM HEPECTOBOIO 3amaca cenbau u coctasistiad B 2005-2006 rr. u 2007-
2009 rr. 829-1112 ThIc. T U 1047-1645 ThIC. T cooTBeTCTBEHHO. [IpN 3TOM OOIIMII 3anac ceabau
B 2006 T. HECKOJILKO YMEHBIIIUJICS, a 3aTeM OTHOCUTENbHO cTabunusupoBaics. [1lo nanapim UKEC B
2009 1. OCHOBY HEpECTOBOIO 3alaca CeJbJIW COCTABISUIM ypokaiHble nokojeHus 1998-1999 rr.
1 2002-2003 rr. B 2010 1. ymeHbIeHHE 0011ero 3amaca cebIu IpOJ0KUIOCH, YTO MOXKHO CBSI3aTh
C YMEHbLIECHHEM IMONoJHEeHMs 3anaca cenbau B CBA B mpeamecTByromiee rojpl. Boiios cenbau B
2010 r. ymeHbpIIWIICS IO CPAaBHEHUIO C BbUIOBOM cenbau B 2006-2009 rr. u mo mpeaBapuTeIbHbIM
JAaHHBIM cocTaBuia okoiio 895 Teic. T. HepecToBsiii 3anac cenbau B 2010 1. Takke yMEHBIIHIICS.

Ilepuon yBenuuenus oOuiero M HepecToBoro 3amacoB cenpaun B CBA B 2004-2005 rr.
HACTYIWJ MOCJIE YBEINUEHUS TEIIOCOAEPKaHUS TIOBEPXHOCTHBIX BOJ B paiioHe HopBexxckoro Mops
B 2002-2003 rr. IIpu 3TOM yMmeHblLIEHHE OOIIEr0 M HEPECTOBOIO 3allacOB CEJIbJAM COBMATACT C
MEepUOAOM YMEHbBIIEHHU Teruiocoaepxkanus Box Hopeexckoro mops nociie 2005-2006 rr.

MO>XHO moJiarath, 4T0 OCHOBHBIMHU (haKTOpaMH, BIMSBIIUMH Ha COCTOSIHUE 3ariaca CeJbau B
Hopgexckom mope B 2009-2010 TT. SBISIIUCH YCIOBUS €€ OOWTAHHSI M HATUYHUE IMOTOTHEHUS
3anaca. [losiBleHne yposkallHbIX MOKOJIEHUN cenbau B HOpBeKCKOM MOpe MOXKET OBITh CBSI3aHO C
YBEJIIMYEHUEM TEMIIEpaTypbl BOJBL. YBEJIMYEHHE 3amaca ceapau B HopBekXCKOM MoOpe MOXKeT
HaOII0aThCs MOCIIE NEPUOIOB YBEIMUEHHs TeMIepaTypbl TOBEPXHOCTHBIX BOJ.

MoxHo cuutatrb, uto B 2000-2009 rT. mpoMbICen HE OKa3bIBajl CYLECTBEHHOIO BIMSHMS Ha
MEXTOJIOBbIE M3MEHEHMs 3amaca JaHHOro BHujaa. Mcxoas W3 3TOro, MOXKHO TPEANOJIOKUTh, YTO
Ba)KHBIM (DaKTOPOM, BIMSIBIIMM Ha yBeaudeHHe 3anacoB cenbaud B 2004-2009 rr., ciemyeT cuyuTarh
MOSIBICHUE OTHOCHUTEJIBHO MHOTOYHCIICHHBIX IIOKOJEHUM CElbIu, KOTOPbIE MOXKHO Ha3BaThb
«ypokaHbIMU». [Ipu 3TOM, OTCYTCTBHE YPOKAaWHBIX ITOKOJEHUN CEJIBAM MONIO IIPUBOAUTHL K
YMEHBILIEHUIO €€ 3aacoB U YJIOBOB.

AHanu3 TMHAMUKHU TOJOBBIX YJIOBOB CEIbAH B palioHe HOpBEXKCKOro MOps MOKAa3bIBAET, YTO

TO/IOBBIE YJOBBI CENbIU B HOPBEXKCKOM sKoHOMHUYeckoil 3oHe (HD3) Gomee cTaObuibHBI, 4eM B
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pbIOOTOBHON 30HEe 0-Ba SIH-MaiieH, 3oHe apxunenara IlInmun6epren, 1 8 OYHM, rne ynoBsl
MOJIBEPKEHBI 3aMETHBIM MEXKTO/I0BBIM KOJIEOAHHUSIM M OOBIYHO TOCTUTAIOT HAUOOJBIINX 3HAYCHUN B
MIEPUO/IbI YBEJIMYEHUS ITPOMBICIIOBOIO 3aI1aca CEJIb/IN.

CHuxeHue OuOMAacChl CEIbAM BIMAET HAa MEXIOIOBBIE KOJIEOAHUS YJIOB M JUIUTEIBHOCTb
npombIciia B pa3nuuHbIXx paiioHax CBA 3a uckmouennem HO3, rme mpomsbicioBas oOcTaHOBKa
OCTaeTCsl OTHOCHUTEJIBHO CTA0WJIBHOW M TNPH YMEHBIICHHM YJIOBOB CENbIU B APYTrUX pailoHax
Hopsexckoro mops. Ilpomeicen cenban B HO3 rapantupyer BbIOOp KBOTHI cynamu Poccuiickoid

®denepanyy U IpU YMEHbIIEHUH YIIOBOB CENBAM B IPYTHX paiioHax.

YIK 597-151:597-118.531
OILIEHKA BKYCOBOH NNPUBJIEKATEJIbHOCTHU KOXHU

CEPOM KABBI BUFO BUFO JJIsl HEKOTOPBIX BUJIOB PhIb

T.B. Tunvkosa

MI'Y um. M.B. Jlomonocosa, Mockea, Poccus

tan_t@mail.ru

BkycoBoii peuenuuy MpUHAIICKUT 0cobas posib B CEHCOPHOM OOECHEUEHUH MUIIEBOTO
noBeneHuss peid. B mocnemHue roipl cTamu MPOBOAUTHCS IIETICHANPABICHHBIE HWCCIIECIOBAHUS
BKYCOBBIX TPEANOYTCHUU pPbIO. HEMHOTOUMCICHHBIMH OCTAlOTCS JIAaHHBIE O TMPUPOTHBIX
NETeppeHTax, HCHOJIb3yeMbIX B KaueCTBE CpPEACTB XMMHMYECKOM 3alIUThl  Pa3IMYHBIMU
TUAPOOMOHTAMH — TOTEHIMATbHBIMU KepTBaMu pbi0. Ham u3BeCTHO, YTO HaTypajbHBIC
JIETEPPEHTHI, B OTIMYUE OT MPUBIEKATEILHBIX MO BKYCY OOBEKTOB, KpaifHE JACMCTBEHHBI TS psiia
BHJIOB pPBIO. MexBumoBast 3QPEKTUBHOCTh MOJOOHBIX BEIISCTB NMPEIACTABISICTCS MHTCPECHOM IS
WX JajdbHEHIero nmoapobHoro wuccienoBanus. bydonuasr, B ToM 4ucie cepas kaba, BeIpaboTaIn
YHUKaJIbHBIA MeXaHu3M 3ammuThl oT XumHuKoB [Delfino et al., 1995]. Takum ob6paszom, 1enb
HaCTOSIIIEH paboThl cocTosa B OLEHKE MEXBUAOBOM 3()h(HEKTUBHOCTH A PHIO HATypajbHBIX
JIETePPEHTOB, KOTOPBIE COAEPIKATCS B KOXKE Cepoit :kadbl Bufo bufo.

OnbITEl TIPOBENCHBI HA TPECHBIX BUIAX PbIO: MOJOAW TUIOTBBI Rutilus rutilus (cpemnei
mHo# 70 MM, nnuHa o Cmurty, Ly, 1 Maccoil Tena 4.8 r), monoau paayxHoi dhopenu Parasalmo
mykiss (cpegHeit nmuHOM 6.6 MM, Maccoit Tena 4.8 T) U MOIOBO3PENbIX 0c00AX ropyaka Rhodeus
sericeus amarus (CpeIHen IIIMHOM 5.8 MM, Maccoii Tena 3.5 T); a Takke Ha MOPCKUX BUJAX: MOJIOIU

tpecku Gadus morhua (cpenneit mymuon 21.0 MM, Maccolt Tena 61.3 1) u mononu HaBaru Eleginus

133



nawaga (cpenHeit nmuHou 15.4 mm, Maccoif tena 12.3 r). IlnotBa ornonena B mae 2009 roma
B p. Bops (MockoBckasi o0nacTs), ¢openb npuodperena Bo Beepoccuiickom HayqHO-TIPOU3BOJICT-
BEHHOM 00BeMHEeHNH 110 priooBOicTBY (BHUUITPX, MockoBckas 00J1.), TOpYaky OBLTH OTJIOBIICHBI
B p. Hapa, B 6 kM BBepx mo TeueHuto oT ropoma Hapodomuncka 25 urons 2008 roma. Tpecka u
HaBara omioBleHbl B Pyrosepckoit ry6e Kanpmamakmickoro 3ammBa BOmu3u bemomopckoit
buonoruueckoii cranuuu um. H.A. Ilepriosa B Hauane utons 2011 roza.

OCHOBHbIE TPUHLHUIIBI TMPOBENEHUS MOBEIECHYECKUX OJKCIEPUMEHTOB [UIsl BBIICHEHUS
BKYCOBBIX MPEINOYTEHHUN pBIO YK€ JOCTATOYHO JETalbHO pa3pabOTaHbl U B MOCIEIHEE BPEMs HE
n3MeHATca. ONBIT HAYMHAIM C BHECEHHS B HEOONBINON akBapuyM C OIMHOYHOW pBIOOM arap-
arapoBOH I'PaHyJIbl, COACPIKALIEH OJUH U3 TECTUPYEMBIX SKCTPAKTOB. B mocienyromem onpenensim
MIPOLIEHT ChEJEHHBIX IPaHyJsl OT OOLIETr0 YUCIIa CXBAYEHHBIX. BBIUMCIANIN Takke MHAEKC BKYCOBOM

MIPUBIIEKATEIBHOCTH KCTPAKTOB 1O (hopMmyIie:

=0
Ind pu= 77 % 199, rie R — notpebnenne rpanyn ¢ skcrpaktom, B %; C — norpebnenne

KOHTPOJIBHBIX TpaHyl, B % [Kacymsan, Mopcu, 1996].

JU1g IpUroTOBIIEHUSI BOJHBIX 3KCTPAKTOB HCIIOJB30BajM TOJOBACTUKOB U IOJOBO3PENBIX
ocobeli cepoii )ka0bl. DKCTPAKT KOKHU TOJIOBACTHKOB MTPOTECTUPOBAH HA MOJIOU PATyKHOH (hopenn
u ropuake. [Ipu MpUTOTOBICHHH SKCTPAaKTa KOXKM TOJOBACTHKOB M KOXKH B3POCIION Cepoil jkalbl
HCIOJIb30BAJIM KMBBIX JKMBOTHBIX. {7 TUIOTBBI 3KCTPAKT KOXKU CEpoi xalbl TOTOBUIIM U3 3apaHee
3aMOpPOKEHHON KOXKM, CHSTOW CO CIMHHOM CTOPOHBI CBEXE YMEPIIBICHHOIO >XKUBOTHOrO. [lis
TPECKH M HaBaru — U3 3apaHee JTHOPIIN3NPOBAHHON KOKH B3POCIOil cepoii sxadbl. KoHIeHTpanuio
BCEX DKCTPAKTOB BBIPAKAIU B IPAMMAaX ChIPOW MacChl HA MIIJITWIIATP BOZBI.

Bcero BeimonHeno Ha dopenu u ropuake 540 ombITOB, Ha MJIOTBE — 555, Ha Tpecke H
HaBare — 383.

N3BectHO, yTO MHOTHME aM(pUOUN W MX JTHYUHKH WCTOJNB3YIOT XMMHUYECKHE BEIIECTBA IS
3aIUTHl OT XHWIMHWKOB [Manteiidens, Pemernuko, 2001]. Ilo momydeHHBIM HaMH JaHHBIM
I'PaHyJIbl, COAEpKAIUE IKCTPAKT KOXKU T'OJIOBACTUKOB cepoil kabbl, 001aany X0Th U MOHUKEHHBIM
MIPOIIEHTOM MOTPEOICHHS Ul rOpYaKa, HO JOCTOBEPHBIX OTIIMYHMMA OT KOHTPOJIS M0 YPOBHIO MOTPEO-
neHus He uMenu (tabmuna). s pamgyxHOU (openu MOmA0OHBIE TPaHYNIBl OONIATAIH CTUMYIIH-
pyrouM 3(p(peKToM, NpPUYEM CTHUMYJIUPYIOLIEEe JIEHCTBHE SKCTPAaKTa KOXXHM TOJIOBACTUKOB C
MOBBIIIEHUEM KOHILIEHTpALUK Jake Bo3pacTano. Hanporus, rpaHyinsl, coaepKaime IKCTPAKT KOXKH
B3pOCIIOi cepoit ka0bl OBUIM OTBEPTHYTHI BO BCEX OMBITAaX, MPUYEM KakK paayKHOU (openbio, Tak U
ropyakoM. M3BECTHO 4TO, 3alUTHAsl PeaklUsl IOJIOBACTUKOB OPUEHTHPOBAHA Ha OOOHATEIbHYIO
CHUCTEMY W COXpaHEHHs ocoOell B TpyIe, a 3allUTHas CHCTEMa B3pPOCJIOW cepoil >kabbl — Ha

BKYCOBYIO peLIEMIUIo 1 obecriedenne 3auuTbl uHaAuBUayyma [Delfino et al., 1995]. YuurtsiBas 31tu

134



O0COOEHHOCTH, MOXKHO OOBSCHHUTH IOBBIIIEHHOE MOTpeOieHne pbpldaMM TpaHyll, COJEepKaILIUX
BOJHBIN HKCTPAKT KOXKU TOJIOBACTUKOB Cepoi xalbl, U, HA0OOPOT, aOCOIIOTHOE OTBEpPraHUe IPaHyI,

COZIEPIKaIIMX BOAHBINA IKCTPAKT [10JIOBO3PEION KAOBI.

Tabmuna
BkycoBblie oTBeThbl (M+m) pbi0 HA arap-arapoBble rpaHyJIbl,
cofiepKalye BOAHBIN IKCTPAKT KOKH Cepoi kadbl
Paznpaxwurens, [ToTrpebienune rpanym, WHnekc BkycoBoi Yucno
KOHIICHTPALIUs % MIPUBJIEKATEIBHOCTH, % OTIBITOB
IlnoTBa
10r/n 0.0%** -100.0 97
Ir/n 2. 142 9%** -93.6 95
0.1r/7 54.1£10.0 -8.3 98
0.0lr/n 76.0+£8.7 8.6 96
0.00lr/n 75.3+£8.7 8.2 97
Kontposnp 63.9+11.4 - 72
Hagara
10 r/n 0.0 42
Kontpons 0.0 104
Tpecka
10 r/n 0.0 -100 55
Kontpomnp 3.842.8 182
Pany:xnas ¢opean
50 r/n 0.0%** -100 40
260 /1 0.0%** -100 40
TOJIOBACTHKH, 15 1/11 76.7+16.1*** 30.0 30
TOJIOBACTHKH, 36 1/11 86.0+10.0%** 35.1 50
Kontpois 41.3+£7.8 155
T'opuak
50r/n 0.0%** -100 40
260r/n 0.0%** -100 40
rOJIOBACTHKH, 361/11 31.6+15.5 -16.3 38
Kontpois 43.9+9.6 107

IIpumedanne: M £+ m — cpemHee 3HAYCHHE IMOKA3aTeNs M €r0 ONMTNOKA; OTIIMYUS OT KOHTPOJIS JOCTOBEPHBI
mopu p: * —<0.05, ** —<0.01, *** —<0.001.

BoimonHeHHble  HAMM  OKCIIEPHUMEHTHI  MO3BOJIMJIA  YCTAaHOBUTb, UYTO  BEILIECTBA,
cozieprKalmecs B KOKe Cepoid ka0bl, 00JaIal0T OTTAJKHUBAIOIIMMHU BKYCOBBIMU CBOMCTBAMHU M IS
mioTBel. B BbICOKMX KoOHIEHTpanusx (10 1/7a) SKCTpakT BBI3BIBAET OTKa3 OT MOTPEOJICHHsS
cxBaueHHbIX TpaHya B 100% ombiToB. [Ipu koHneHTpauuu 1 /1 peIObl MOTPEOISITN TPaHyIbl, HO B
OYEHb HEOOJIBIIIOM YHUCIIE CIIyYaeB U JCTEPPEHTHBIH APPEKT SKCTpaKTa MPU TAKOH KOHIICHTpaLUu
ObUT  BBICOKO J0CTOBepHBIM. Haumnas ¢ konmeHTtpamuu 0.1 1/1m, 9KeTpakt — oOmajan
uHaAn(pdepeHTHbIM BKycoM. ClieoBaTelIbHO, MOPOroBas KOHLEHTPALUs KOXH B3pOCIONW cepoi
*aObI paBHa | /.

I'panynbl, comepikaiiyue 3KCTPAKT KOXKM B3pOCION cepoit kabbl B KoHeHTpamuu 10 1/n

OTBEprajuch u Tpeckoit, u HaBarou B 100% ombITOB.

135



Takum 00pa3zoM, B pe3ynbraTe MPOBEACHHOTO HCCIIEAOBaHUS OOHApY)KEHO, YTO B KOXKHBIX
MOKPOBaxX B3pOCIBIX 0co0eil cepoil kabbl comepikarcst BBHICOKOI(D(EKTUBHBIC AETEPPEHTHBIC
BemiecTBa. [lomydeHHbIe TaHHBIE TAaKXKe MOATBEPIKIAOT MPEATIONIOKEHNE O IUPOKOH MEXBHUIOBOU

3¢ PEeKTUBHOCTU HATYpPaTbHBIX JETEPPEHTOB ISl PHIO.
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VIIK 628.394.1(083.75):574.5
OBOCHOBAHUE HOPMATHBA JJOIIYCTUMOI'O BO3JIEVCTBUSI
PABPABOTOK PACCBIITHBIX MECTOPOXXJIEHUH B BACCEMHAX
JJOCOCEBBIX HEPECTOBBIX PEK JIAJILHEI'O BOCTOKA

(HA MPUMEPE MOJEJBLHOW PEKH)

C.P. Yanoe
OI'VIl « BHHUPO», Mockea, Poccus

srchalov@rambler.ru

Ha KamyaTtke OIHMM W3 OCHOBHBIX MCTOUYHHUKOM 3arpsi3HEHUSI PEK SBISAIOTCS pa3pabOTKu
MECTOPOXKICHHUI TBEPABIX IOJNE3HBIX HCKOMaeMbIX. 3amackl [lanpbHEBOCTOYHOTO (henepanbHOro
OKpyra B CyMMapHOM OaJjlaHCe BECOBOM IIEHHOCTH Pa3BEJaHHBIX 3alacOB U MPOTHO3HBIX PECYPCOB
TBEPABIX TMOJE3HBIX HcKomaeMbix Poccum mocturator 18%. JloObua MONIE3HBIX MCKOIIAEMBIX
obecneunBaer 40% mpoMBILIUIEHHOTO Tpou3BojacTBa Ha JlansHem Boctoke. [laxke Ha mensde (ot
apkTHueckoro modepexkns a0 IIpuMopckoro kpasi) BBLAENEHBI POCCHIM 30JI0Ta, OJOBa, THTAHA,
IaTHHOUIOB U T.J. CyMMapHBIC 3amachkl U MPOTHO3HBIC PECypChl 30JI0Ta B MIENb(OBBIX BOJAX
Apktuku u [{laneHero BocToka conmocTaBuMBI € €10 pECypcaMy B KPYITHBIX 30JJOTOHOCHBIX pailOHAaX
KOHTHHEeHTaapbHOM dYactm Poccum (Oxeanreopecypcebl, 1984; mubopmarus SIeKTpOHHON Oa3bl

naHHblx oT 17.02.2008). B To ke Bpems HEpEeCTUIIHINA JIOCOCEH SIBISIOTCS SKOJIOTMYECKOM U
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SKOHOMHUYECKOW OCHOBOM JIOCOCEBOro xo3sucrBa JlampHero BocToka. YHHUKanbHOCTH PEUYHBIX
sKocucTeM Tpebyer oco0oro moaxoma K pa3padoTKaM MECTOPOXKIECHUH TBEPIBIX IOJIE3HBIX
HCKOTIa€MbIX Ha UX BOJIOCOOPHBIX TEPPUTOPHUSIX U aKBATOPHUSIX.

OrpanuueHus BO3/ACUCTBUS Pa3pabOTOK Ha PEUYHBIE CUCTEMBI PETYIHpPYeTCs HOpMaTHBaMU
JOTYCTUMOTO BO3JEHCTBUS Ha BonHble 00bekThl [Bomubiii Kogexc PD ot 03.06.2006 Ne74-D3, B
pen. or 23.07.2008; Metonuueckue YyKazaHus MO pa3pabOTKE HOPMATHUBOB JIOIYCTHMOTO
BO3JICHCTBYSI HAa BOMHBIC 00BeKThI OT 12.12.2007]. HopMaTuB JOmMyCTHMOTO BO3ICHCTBUS (Iajnee
H/IB) Ha BomHBIE OOBEKTHI — H5TO JOIMYCTUMOE COBOKYITHOE BO3JICHCTBHE BCEX HCTOYHHUKOB,
PacoiIOKEeHHBIX B Mpeesax peyHoro 0acceifHa WM ero 4acTv, Ha BOAHBIA OOBEKT WU €r0 YacTh.
HJIB pa3pabarbiBatroTcsi O BOAHBIX OOBEKTOB WM WX YYacTKOB, KOTOPhIE MOTYT OBITh
MOIBEPTHYTHl B TEUEHHWE ONMXKAWIMIMX S5 JI€T CYIIECTBEHHBIM Harpy3kam B pe3yJibTare
XO3SIICTBEHHON M WHOM JNESITEIIbHOCTH Ha COOTBETCTBYIOIICH BOMOCOOPHON TEPPUTOPHH, BKITIOYAS
aKBaTOPHIO BOJHOTO OOBEKTA.

Y4uTHIBas, YTO OCHOBHBIM aCTIEKTOM BO3ACHCTBUS HAa PEYHBIC SKOCUCTEMBI MPHU pa3paboTke
TOJIE3HBIX MCKOMAEMBIX CTAHOBHUTCS IMIOCTYIUICHHE TBEPAOrO Marepuajia, WMEHHO MPOIECChI
MaccorepeHoca B TMEpBYI0 oO4epelb JOJKHBI TMOJIekKaTb HOopMuUpoBaHUio. IlpecHOBogHBIE
ouoneHo3sl peruoHa CesepHoit Ilanuduku chopMUpoBamuCh B YCIOBHIX HU3KOH €CTECTBEHHOMN
myTHOCTH (< 10 mr/m) [Chapman, 1988 u ap.], mosToMy conep:kaHue B BOJE JaKe OTHOCHTEIHHO
HEOOJBIINUX KOJTUYECTB MEJIKUX (PPaKIHii CKa3bIBACTCS HA YCIOBUSIX KU3HEEATEITPHOCTH JTOCOCEH.
[ToBbIlIIECHME MYTHOCTH BIUSET HA JKWIbIE W TMPOXOJHBIE PBHIOBI OJHO3HAYHO HETATUBHO, HX
YHUCIIEHHOCTh HAYMHAeT TMOCTENeHHO CcHIKaThes. CyllecTByeT MpsiMOe BO3AEUCTBHE TBEPBIX
MUHEPAJIbHBIX YaCTUII, UMEIOUINX OOBIYHO OCTPBIE TPAHU, HA UKPY, SMOPHOHBI U HA AIHUTENU ka0p
U KOXKY MOJOAM JIOCOCEH C TMOCHEAYIOIMIMMHA BO3MOXXHBIMU KOXXHBIMU 3a00JICBAHUSAMU H
HapynieHreM (DyHKITUU JTBIXaHUSI ¥ BOAHO-COJICBOTO PETYJIMPOBAHKMH B IIEPUO CMOJITH(DUKAIINH.

Jlureparypnsle nanubie [Reynolds et al., 1988; Slaney et al. 1977; Stober et al., 1981; Lake and
Hinch, 1999; Newcomb and Flagg, 1983; 3tockko, Pycanos, 1989] no3Bonunu o600umTs uHdOp-
MallMI0 O 3HAYEHUSX MYTHOCTHU, IPUBOJMBIIUX K JIETAIbHBIM HCXOAM PA3HBIX BO3PACTHBIX TPy
JIOCOCEBBIX PBIO (Tabnuia). B 3aBUCHMOCTH OT MPOJOKUTEIHLHOCTA BO3IACHCTBHS MOBBIIICHHOM
MYyTHOCTH, BUJa pbI0 U M3y4aeMON BO3PACTHOM TPYMIIBI OMACHBIE JJIsi IKOCHUCTEM JIOCOCEBBIX pEK
3HAYEHHUS] MYTHOCTH BOZABI (PUKCUPYIOTCS OT 25 MI/J, MPH UX XPOHUYECKOM BO3ACUCTBUU. SIpKUM
IIPUMEPOM BIIUSHUS B3Becel sBsAt0TCA peku CeliHaB-I'abMOHAHCKOTO TOPHOIO Y3714, IJIE€ pacio-
JoXeHa KpynHelmas B Poccun oTkpbITast pa3paboTKa pOCCHIMHOM IuaThHbI (Bexercs ¢ 1994 1) u
IJIe MOIMHOE IMOCTyIUIeHHEe TOoHKoaucnepcHoro marepuana (d < 0,01 Mm) cTamo OCHOBHBIM

(I)aKTOpOM BO3JICUCTBUS Ha PCUHBIC 6I/IOI_ICHO3BI. B ecTtecTBeHHBIX YCIIOBUAX CTOK HAHOCOB PCK
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CelinaB-I'anpMo3HaHCKOrO TOpHOro ysna cocrasisin 13% or cymmapHOro croka p. BbIBeHKH.
B nacrosiee Bpemst oH yBenuumics 10 31%; npudem 3HaunTeNbHas 4acTh (45%) npuxoauTcs Ha
HaHOCBI TEXHOTE€HHOTO MTPOUCXOXKIACHHUS.

B Bomotokax paiioHa pa3pabOTOK MakKcHMasbHbIe 3HaueHus MyTHocTd ¢ 2004 roma
¢ukcupoBamuch B pyube ONbX0BbIH. 371€Ch MyTHOCTh BOABI BCE 3TU rojibl npesbimana 100 mr/i, no
u3mepenusM B 2009 rony mocturnyB 3000 mr/m. Ilpu sToMm yxe B mepBblil rox (GopMupoBaHUs
TaKWX BBICOKHMX 3HAYEHUH MYTHOCTH pyd4eil MOTEpPsI pPhIOOXO3SHCTBEHHOE 3HAYE€HHE — IOIHOCTHIO
ncyesna Bcs pbiOa. Bmepswie mist pexk OacceiiHoB pek BerBelr u JIeBThIpUHBIBasSM HETaTHUBHBIC
TEHJIEHIIMM B phIOHOM coolIecTBe crainu orMeuarbes B 2006 T., korja MUHMMaibHas MYTHOCTb
BOJIbI B MEKEHb CTajia peBblarh 10 Mr/m, npu 3ToM 3adUKCHpOBaHHbIE MAaKCUMAJIbHbIC 3HAYCHUS
cocraBsu 10 800 Mr/m B mepuop aBapuidHBIX cOpocoB. Ilo mMepe yBemUYeHUS MyTHOCTH BOJIBI
IIPOUCXOJWIIO CHI)KEHUE YHCICHHOCTH 3aXON0B B 3TH PEKH, ITOCTEIICHHO McdYe3ana Mojois. B pe-
syasrare kK 2009 rony, npu S = 40-50 Mr/n B p. JIeBThIpHUHBIBasIM, OHA MOYTH MOJHOCTHIO MOTEPsIa

PBHIOOXO3SIICTBEHHOE 3HAUCHUE (©MHIUYHBIC 3aX0/bI JIOCOCEBBIX PHIO).

Ta0mumna 1
PerncrpupoBaBmuecsi BO31eiiCTBUA NMOBbIINIEHHOH MYTHOCTH
HA BBIKMBAE€MOCTb JIOCOCEBBIX PHIO
M3mepsemas | IIpomoskuTebHOCTD A P—
Bun peios MYTHOCTb, BO3JICHCTBHS, Dddexr

Vivhil JHen JIAHHBIX
Xapuyc (Arctic 25 24 6% cMepTHOCTh Reynolds et al.
grayling) paHHel Mononu (1988)
PanyxHas ¢opens 47 1152 100% cmepTHOCTB Slaney et al.
(Rainbow trout) UKpPBI B TPYHTE (1977)
Xapuyc (Arctic 65 24 15% cmepTHOCTH Reynolds et al.
grayling) paHHEH MOJIOH (1988)
Xapuyc (Arctic 185 72 41% cMepTHOCTH Reynolds et al.
grayling) paHHEH MOJIOH (1988)
Yassrya (Chinook 488 96 50 % cMepTHOCTH Stober et al.
salmon) paHHEH MOJIOH (1981)
Kuxyd (Coho 40 96 [ToBpexxnenue Lake and Hinch
salmon) xabp (1999)
Yapsrya (Chinook 207 1 100% cmeptHOCTE | Newcomb and Flagg
salmon) MOJIO/TH (1983)
dopensb, cur- 1200 48 100 % cmeptHOCTH |  310CBKO, PycanoB
nensas Caregonus MOJIOOU (1989)
pelad
Xapuyc > 1000 10000 100 % cmeptHOCTE | pyuei OnbXOBBbIi,
(Kamchatka BCEX PBIO Kopsikust, nanabie
grayling) aBTOpa
I'opOymia, yaBbIva, > 10 10000 [Ipexpamenue p. JIeBThIpUHBIBAsIM,
HEpKa, KeTa > 100 24-48 3ax0z0B Ha 98 % JIaHHbIC aBTOpa
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HopmupoBanue Fpa;, OTHOCHUTENBHO ILIOHMIAAM BoxocOOpa peku F B CTBOpe HIKHEH
IpaHMIbl pa3pabOTKU MOKa3ajio, yTo Ha p. JleBToipuHbIBasM (F = 115 KM) OTHOLICHHE Frasp /F
3aKOHOMEPHO YBEJIWYUBAJIOCH B TOCJIEIHUE TOABI IO MEPE POCTa IUIONMIAAd pa3paboTku oT 8 % B
2003 rony o 14 % B 2008 rony. IIpu 3TOM yCcTOMUYMBOE 3aMyTHEHUE PEYHBIX BOJ| BBIIIE IPEIEIBHO
JOIyCTUMBIX 3HaueHMi cTano Habmonarses ¢ 2005 roga, korna Fpasp /F nocturia 10 %. C atoro xe
BPEMEHU B peke HalofaeTcsi Aerpajanus COOOIIECTB JOCOCEBBIX M Makpo3oobeHToca. Takum
obpaszom, BenmunHa 10 % HapyIIEHHBIX 3eMeNTb OKa3aJlach KPUTHUSCKOM JIsl OacceiiHa MaJioi peku,
KOTZla TMPEBBIIIAIOTCS SKOJOTHYECKH JOMyCTHMbIE IOKAa3aTeld MYTHOCTUM BOJABI JaXKe IMpH
OTCYTCTBHH OMACHBIX MPUPOAHBIX U TEXHOTEHHBIX MPOIIECCOB.

W3MmeHeHne CTOKa BOJBI SBISIETCSI BTOPBIM IO 3HAYMMOCTH TPOIIECCOM TpaHchopmanuu
peunbix sxkocucteM. [1o Mepe pocta pa3paboTok Bce OOIbIIas YacTh TPYHTOBBIX BOJ IPCHUPYETCS B
Kapbepax, MO3TOMY J0JIA MOA3EMHOr0 MUTaHHs pek manaeT. [IpoTsukeHHbIE y4acTKH peK Xapak-
TEPU3YIOTCS OTPULIATENILHBIM MOJA3€MHBIM NHUTaHHeM. [Ipu 3TOM cTeneHb MPOAOILHOTO YMEHbIIIe-
HUSL PAcX010B BOAbI AQ ONpe/eNsercs BOTHOCTBIO peku O, YcTaHoBIeHO, uto AQ = 43,7 O, 7.
Tax, Ha p. JIeBThIpHUHBIBAsM U3-3a CYIIECTBEHHOTO IEpernaga OTMETOK JIHAa PeKU U Kapbepa (>40 m)
CyMMapHBbIE MOTEPHU MOBEPXHOCTHOIO cToKa aocturator 60-70 % mexeHHOro pacxona; B mpenenax
PACIIONOXKCHHS KapbepOB TPAAMEHT YMEHbIICHHS BOXHOCTH — 0.05 M’/C'KM B PyCIOOTBOIHOIM
kaHaBe u 0.1 M’/c'kM B ecTecTBeHHOM pycie. IIIHprHa PeKr B 30HE BIIHSHHS TOPHBIX BBIPAGOTOK
COKpallanach B IEPHOA HU3KOM MexeHH B 6 pa3 (1,1 M mpoTus 6 m).

DTO TO3BOJSET CUWTATH COBPEMEHHBIH MacmTad TOPHBIX Pa3pa0OTOK KPUTHYCCKUM IS
BOCIIPOM3BOACTBA Jiococeil B p. JleBThIpHHBIBasSM, a B KauecTBE HOpPMATHUBa JIOMYCTUMOTO
BO3/ICHCTBHS, OCHOBAaHHOTO Ha MOKa3aTelie BOAHOCTU PEKH, MOXHO MPEIJIOKUTh TpebOOoBaHUE O
HEJOMyCTUMOCTH OOMENIEHUsI y4YacTKa peKH, UMEIONIeT0 pPBIOOXO3HCTBEHHOE 3HAYCHHE.
CnenoBarenpHO, HOPMAaTHUBOM  JIOIIYCTUMOTO  BO3JACHCTBUSL MOXET  CIY)KUThb  BEJIUYMHA
MUHUMAaJIbHOTO 3KOJIOTMYECKOTO CTOKA, METOABI OINpeNeieHHs] KOTOpOH pa3padaThIBaIUCh B psijie

pabot [Damesckuit, 1996].
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YIK 597-153:574.583
OIIEHKA KOPMOBOM BA3bI PbIG PP. BUWIEJIUT, YEPHASI,
(TOJ)KMHCKUH KOXKYYH, PECIIYBJIMKA TBIBA), MU

(TEPEXOJIbCKHM KOXYYH, PECITYBJIMKA THIBA)

Hlapwinos P.C., Hcaeea U.I.
OI'BHY « HUUDPB», 2. Kpachosapck, Poccus

e-mail: nii_erv(@mail.ru

AKTyalTbHOCTh M3yudeHHsI (POHOBOTO COCTOSTHHSI KOPMOBOHM 0a3bl ppl0 Ha pekax YUepHas, Dmu,
Bonpmoit 1 Manerit bunenur B 2010 . cBs3aHa ¢ MpUBIEKATEIHHOCTHIO TEppUTOpUH PecmyOnuku
ThIBa 171 MPOMBIIIIEHHBIX MPUPOJOINOIB30BATENEH, a TaK KE OTCYTCTBUEM COBPEMEHHBIX Mare-
puanoB mo naHHOW Teme. [IpakThdeckas 3HAYUMOCTH HCCIENOBaHHMN OOyCIIOBIIEHA HEOOXOH-
MOCTBIO pacyeTa peaJbHOW BETWYMHBI yIliepOa, HAHOCUMOTO PBHIOHOMY XO3SHCTBY OT THOETH
KOPMOBBIX OpPraHM3MOB NP pa3pabOTKaxX MECTOPOXKIEHUNH POCCHITHOIO 30JI0Ta, C YYETOM COBpe-
MEHHBIX JaHHBIX.

[Tocneqnue wuccnenoBaHusl MO OLIEHKE COCTOSHUSI BOJHBIX COOOIIECTB NPUTOKOB p. buii-
Xem mnpoBoauiauck koiiektuBoM HUWM Oumonormu u Omodusuku mpu TI'Y B 1987 1. 1
Kpacnosipckum otnenenneM Boctenbpreionunmnpoext (Hpine — PI'BHY « HUMOPB») B 1993 .

Hccnenyemble BOJOTOKM XapaKTEPU3YIOTCS YETKO BBIPAKEHHBIM BECEHHUM IIABOJKOM B
MEepHUOJ] CHETOTasiHUsI (Mail - Hadajo MIOHS). BOIHBIM pexuM pek XapakTepu3yercs IJIaBHBIM
YMEHBIIEHUEM pAacXOZOB BOABI OT IABOJKA K JIENOCTAaBY, C HEKOTOPBIM YBEIMYEHHUEM II0CIIE
3aTsDKHBIX JOkAei. Ha uccienyeMpIx yqacTkax pek IpyHTBI IHA NIPEACTABICHBI KAMHSIMU, IIECKOM,
raJlbKoi, OTMEYEHa BbICIIAsl BOAHASI pACTUTEIbHOCTb.

Peka Owmu sBisieTcs npaBbIM NPUTOKOM p. banbikTeir-Xem. 9To TUIMYHO ropHas peka. Ee
MPOTSHKEHHOCTh 65 KM, IIMpUHA pycia AOoCTUraetr 25 M, cpensss mmpuHa 12-14 M, CKOpOCTh
teuenus 1.5-1.8 m/cex. ['my6una nmotoka 0.5-1.5 m. [Tnomans Bogocoopa 388 KM

Cpennsisi TeMiiepaTypa BOJbl p. OMHU B MIOJIE-aBIyCTE OUY€Hb HU3Kast — 4.7 oC, coepKaHue
kuciopoaa 9.6 mr/m, uro cocraisier 74.8% oT HOpManbHOTO HackimeHus. [lluprnaa pexu B paiione
B3sITHA P00 He MpeBblIIanga 7 M, MaKCUMajbHas INTyOuHa — MeHee 1 M.

Peka bonpmoi bunenur - npaselii nputok p. Cuctur-Xem. Pexa Maneiii bunenur sBisiercs
nputokoM p. b. benenur. Ycnosust obutanus ruipoOMOHTOB B peKax - KMUCIOPOIHbIH, MaBOIKOBBIN
PEXUMBI, TPYHTBI THA U JIp. - CXOJIHBIE.

Cpennsiss Temrnepatypa Bonbl p. b. bunenur B mepuon uccnemoBaHuii (MIOIL - aBTYCT)
mmskas - 7.9 °C, cojepxaHue kuciopoaa 9.0 mr/m, uto cocraBiser 76.0% OT HOpPMaJIbHOTO

HaCbhIIICHUA.
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Peka Yepnas saBisgercs JieBbIM npuTokoM p. Hler-Xem — npasoro npuroka p. Cuctur-Xem.
Cpennsiss Temriepatypa BoAbl p. UepHas B utosnie-aBrycre 8.4 oC, coliepkaHue Kuciopozaa 8.6 mr/m,
4TO cocTaBisieT 74.3% OoT HOpMaJIbHOTO HACKILLIEHUS.

OrneHka KOpMOBOHM 0a3bl PBIO MPOBEICHA Yepe3 OpraHU3MBbI IIAHKTOHA W OeHToca. CTaHIuu
otbopa mmpob pacnonaraiuck Ha 300-500 M BbIiie pa3paboTOK MECTOPOKACHUIN PACCHIITHOTO 30J10TA.

3006enmoc. B pexe Omu B aBrycte 2010 roma Ha KaMEHHMCTO-TIECUAHOM TPYHTE OBLIO
BBISIBIICHO JIBE TPYIIIBI IOHHBIX OPraHM3MOB — PECHUYHBIC YepBU M MOJEHKU ceMeiicTBa Heptage-
nidae, KOTOpble IOMHHHpOBAIM HAa HaHHOM Ture rpyata (N — oxomo 130 sx3./M%, B — okono
0.7 1/M>). Ha KaMEHHCTOM TPYHTE TaK JK€ BBISBICHBI 2 (OPMBI IOHHBIX OPraHH3MOB C
JOMHUHUPYIOIIMMHU 0 YUCJICHHOCTH U OMomacce mojeHkamu cemeiictBa Heptagenidae — okomo
200 sk3./M° u okomo 1.5 r/m’. Ha mecuaHoM TpyHTEe ObIIM OOHAPYKEHBI XHPOHOMHUIBI M
JTOMUHHPYIOIIUE 3/IECh OJUTOXEThl — MO YUCICHHOCTH OKoJio 300 5K3./M° U TI0 GHOMECCE OKOJIO
0.3 r/m°. Cpean BbICIeil BOXHON PACTHTEIBHOCTH B PaBHOH CTEIICHH MPHCYTCTBOBAIH BECHSHKH,
XMUPOHOMHM[IbI, TIOJICHKH U py4YeHHUKH. JJOMMHAaHTOB HE BBISBICHO. B cpeaHeM mo Bcem THIaM
IPYHTOB JOMHHHPOBAIIM TIOJCHKH cemeiicTBa Heptagenidae ¢ uncienHoCTbIO 0KOIO 100 9K3./M” 1
6romaccoii okono 0.7 r/m”. CpemHsisi INIOTHOCTh OPraHU3MOB 3006EHTOCA B PEKe DMHU COCTAaBUIA
menee | /v,

B pexax bonbmoit u Maneiii bunenur B aBrycre 2010 roga Ha KaMEHUCTOM TPYHTE BBI-
SIBJICHO IIECTh TPYII JOHHBIX OPTaHU3MOB — PECHUYHBIEC YEPBH, PYUYCHHUKH, XUPOHOMUIbI, BECHSH-
KU ¥ JOMHHHUPYIOIIHE 37ech MoaeHKH cemeiicra Heptagenidae (N — oxoino 620 9x3./m°, B — okoio
2.4 F/Mz). Ha rajiedHo-necyaHoMm rpyHTE BBISBJIEHBI 7 TPy JTOHHBIX OPTaHU3MOB — raMMapycChl,
pYUYEHHUKH, TBYKPBUIbIC, XHPOHOMUBI, BECHSIHKH, OJIUTOXETHl U TOMUHHUPYIOIUINE IO YUCICHHOCTH
u Ouomacce mojaeHku cemeiictBa Heptagenidae — oxomno 340 sk3./M> u 0.7 t/M°. Ha ramedso-
KaMEHHCTOM TpyHTE OOHapy>KEHBI TaK K€ CeMb I'PYMIl JOHHBIX OECIIO3BOHOYHBIX - TaMMapyChl,
pYUYEHHUKH, JBYKPbUIbIE, XHPOHOMUbI, BECHSIHKH, OJIUTOXEThl U TOMUHHUPYIOUINE TI0 YUCICHHOCTH
u Guomacce mojeHkH cemeiicta Heptagenidae - oxono 540 sk3./mM> u oxomo 1.2 r/m”. Cpeau
PacTUTENILHOCTH MPAKTHYECKH B PABHOM CTENEHU NMPHUCYTCTBOBAIM 7 TPYII OPraHU3MOB Makpo-
3000€HTOCa — TOJICHKH, BECHSHKH, XUPOHOMUJBI, PYYCHHUKH, IBYKPBUIbIC, PECHHYHBIC UYEPBH,
raMmapychl. SIBHBIX JOMHMHAHTOB He BbIABIEHO. B cpeaHeM 1o BceM TumaM TIpPyHTOB
JOMHHHpOBAIN TMOJCHKH ceMeiicTa Heptagenidae ¢ umcieHHOCTBIO OKOMO 500 oK3./M° W
6uomaccoit oxono 1.4 r/m>. Cpedmsisi INIOTHOCTh IOHHBIX OECIIO3BOHOYHBIX B peke Buemur
cocraBmma Menee | r/m’.

B peke Uepnas B utone 2010 roma Ha KaMEHUCTOM T'PYHTE BBIABICHO 7 TPyIN JOHHBIX

OpTraHu3MOB — OJIMTI'OXCTHI, IOACHKH, BCCHIHKH, pyqeﬁHHKI/I, PECHUYHBIC YCPBU, ABYKPBUIbIC U
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XHPOHOMHIBI, KOTOpHIE NOMHHHDOBATH Ha maHHOM Thie rpyHTa (N — okomo 700 ok3./m°, B —
0.7 r/M%). Ha TaledHo-IecyaHoM THIIE IPyHTa GBUIO BBIBICHO 5 TPYII JOHHBIX OPTAHH3MOB —
MOZICHKH, PYYEHHUKH, CTPEKO3BI, )KyKH, TOMUHHUPYIOIIUE 110 YUCIEHHOCTH M OHMOMacce XHpPOHO-
MHBL - 0Koto 180 9x3./M> 1 0.2 r/m°. Ha ranedHo-KaMeHHCTOM IPYHTE OOHApYKEHBI 4 TpyIIIbI
OpPraHU3MOB 3000€HTOCA - TOACHKH, PYUYEHHHKH, CTPEKO3bl, XYKH U TMpeodianaroniue 37ech
XHPOHOMHUIBI — 10 YHCIEHHOCTH 0kono 100 9x3./M” 1 1o Gromacce okoro 0.1 r/m”. Cpean BhICIIeit
BOJHOW PACTHUTEIBHOCTH TPHUCYTCTBOBAIN BECHSIHKH, XHUPOHOMH[BI, TOACHKU, pPyYEHHHKH U
MOJUTIOCKU. [lo YHCIEHHOCTHM JOMHUHUPOBAJIM TOMEHKHM — oOkoimo 20 27k3., mo Ouomacce
JOMUHUPOBANN TMOJEHKH U MOJUTIOCKH — okoio 100 »k3. B cpemHem mo BceMm TuMaMm TPYHTOB
JIOMHHHPOBATH XUPOHOMHUIBI C YHCIEHHOCTBIO OKONO 330 9K3./M° M GHOMaccoi okono 0.4 r/m’.
Cpennsisi IIIOTHOCTH TMIpeAcTaBuTeNneil OenTodayHsl B peke Uepnas cocraBuia menee 0.5 /™.

3oonnankmon. B mpobax 300IIaHKTOHA p. DMU OOHApPYKEHBI TOJBKO IPEICTABUTEIIN
Bosmina longispina Leydig (BetBuctoycsie). KonnuecTBeHHbIE MOKa3aTeln OpPraHU3MOB KpaiiHe
HHU3KHE — YUCIIEHHOCTh — MeHee 40 3K3./M3, 6uomacca — MeHee 1 Mr/m’.

B npobax 3o0omnankroHa pek bonpmolr u Manelii  bunenur BcTpedanuch  TOJBKO
KOTIEMIOIUIHBIEC cTaiuu UKIONoB (Becionorue).

B mpob6ax 3oomnankToHa p. UepHas oOHapy>keHbI IMPEACTABUTENN AByX CHCTEMAaTHYECKUX
rpynn  — BerBucroycweie (Bosmina longispina Leydig) u BecnoHorue pakxooOpa3Hbie
(KomenoaAuIHbIE CTAANH [IUKJIONOB).

[To xmaccudukanuu BOJHBIX OOBEKTOB MO THAPOOHOIOTHYECKUM TIOKA3aTelsiM BCE
WCCIIEIOBAHHbIE BOJOTOKU XapaKTEpU3YIOTCS TMpeneibHO HHU3KOW Trpajanueil  KOPMHOCTH,
ONUTOTPO(HOTO pazpsna OIUroTPOoPHON TPYMILI, MO KOPMOBBIM 0azaM pbIO-OeHTO(hAroB u prio-
TUTAHKTO(AroB - THUIT MAJTOKOPMHBIH.

Takum 0Opazom, u3-3a c1a00TO pa3BUTHS 300IUIAHKTOHHOTO COOOIIECTBA, OCHOBHYIO YacTh
B KOPMOBOW 0a3e MCCIeAyeMbIX PEeK 3aHUMaroT OeHTOCHBIE (OpMBI THAPOOHMOHTOB. BceiencrBue
aKTUBHOM pa3pabOTKu MECTOPOXKIECHUN 305I0Ta MOAPHIBAETCS KOpPMOBas 0a3a MaHHBIX PEK, YTO

BJI€YET 3a COOON CHMKEHHE KOPMHOCTH BOAOTOKOB M CHHKEHUIO TEPPUTOPHH HATyJa phio.

142



NXTHUOJOI'UsA

VYIK 597.554.3
COCTOAHHUE NONIYJIIAIINUA JIEIIIA ABRAMIS BRAMA (L.)
O3EPA CAJITAUM-TEHUC OMCKOM OBJIACTA

H.A. Konecos, B.® 3aitues, T.A. Kabuees
Hoeocubupcxuii punuan @I'VII «I'ocpvioyenmp — 3anCubHUUBFAK, Hosocubupck

e-mail:sibribniiproekt(@mail.ru

Ozepo Canraum-Tenuc Haxomutcsi B KpyTtuHckom paiione Omckoit obnmactu. Bomgoem
COCTOMT U3 JIBYX IUIecoB Iuiomaapo 11,1 Thic. ra u 8,8 ThIC. ra, KOTOpbIE COSAUHSIIOTCS MPOTOKON
mupuHoi 10 2000 M. Cpennsis miyouna B 2010 1. cocraBmsuia 2,6 M, MakcumaibHas — 3,7 M.
B o3epo Cantaum-TeHuc BmagaeT HECKOJIbKO MeENKHX peuek. M3 o3epa BeiTekaer p. Ora,
BHagaromas B p. Mprsim.

3apacTaeMOCTh BO/O€Ma JKECTKOW BOJHOM pacTUTEIbHOCTHIO 3HAYMTENbHA M Ha Iulecax
Canraum u Tenuc cocraBuser okono 20 m 25 %, coorBercTBeHHO. OCHOBHYHO €€ YacTh
MIPEJICTABIISIIOT TPOCTHUK OOBIKHOBEHHBIH, KaMbIIl, pOro3 1 ocoka. Kpome 1aHHBIX BUIOB UMEIOTCA
MOIIIHBIE 3aPOCITH MATKOM BOAHON PacTUTENHHOCTH (PAECThI, POTOJIUCTHUK, TEIOPE3), 3aHUMAIOIINE
10-20 % mnomaau mneca Canraum u 35-40 % axBaropuu mieca Tenuc [1].

Boga B o3epa cnabo munepanuzoBanHas. Cymma HOHOB kosieOnercst B npezenax ot 0,9 mo
1,3 r/n.

Cpennsiss MHOTOJIETHSIST OMoMacca 300IIaHkToHa B 03. Canraum-Tenuc cocrasnser 10,0 v,
bentoc B o3epe OenHee B KOIMMYECTBEHHOM oOTHouleHWU. CpenHss MHOTONETHssI Ouomacca
cocrasnster 4,9-6,5 v/M>.

Nxtrodayna o3epa mpencraBiieHa MPOMBICIOBEIMU (Kapacu cepeOpsiHBIA M 30JI0TOM, Kapil,
IyKa, Cy/aK, Jelll, Ielsib, OKyHb) U HE TPOMBICIIOBEIMHU BHIaMHU (BEPXOBKa, TOJIbSH, IECKAPh).

Jlem siBsiercss MHTpoayleHTOoM B 03. Cantamm-Tenuc. CorliacHO YCTHBIM COOOIICHUSM,
paboTbl Mo 3apeIONeHHI0 3-1 MIH. JIMYMHKaMH Jema B o3epo ocymiectisumch HIDKKX
«Komxozom» B 2000 roxy. B 2005 romay semr BrepBbie ObUT OTMEUEH MPOMBICIIOBOM CTaTHCTHUKOM,
€ro BBUIOB cocTaBuia 1,7 T.

bnaronpusiTHbie ycioBHsl JUisi BOCIPOM3BOACTBA Jiemia B o3epe (HaIu4ue HEpPEeCTUIIMII,
JI0CTaToYHasi KOpMoBasi 0a3a U Jp.) NPUBEIN B MOCIEAHUE TOfbl K CYIIECTBEHHOMY YBEINUEHUIO

YUCJICHHOCTH 3TOTO BUAa (Tabm. 1).
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Tabmuna 1

Bo110B Jema B o3epe Canraum-TeHnHuc B pa3Hble roabl

T'ogwt Bruios, T Briios, %
2005 1,7 0,8
2008 13,13 2,3
2009 15,35 3,7
2010 186,3 22,0

[To maHHBIM UXTHOJIOTHYECKUX CHEMOK MPOMBICIOBas nomyssinus jema B 2011 . cocrosiia
3 ocobeli B Bo3pacte 2-6-u yet (tadm. 2). CpenHsis ajiuHa Tela coctaBisuia 24,5 cM, a cpemHsst

macca — 336,88 1.

TabGmuna 2

Pa3mepHo-Bo3pacTHas XapaKTepucTHKa Jiema B 03. Caaranm-Tennc, 2011 r.

JnuHa, cM Macca, r Konmaectso
Bospacr, ’ ’ HCCTIeNOBaHHbIX ppi6 | OMPEaeeH
BO3pACT,
JeT K3
CpeaHsIs Lim CpeaHsIs Lim IK3. % '
2+ 19,5 18,5-20,4 138,5 118-159 2 0,8 2
3+ 23,2 18,5-27,4 272,5 147-355 170 70 58
4+ 26,7 22,5-31,4 4343 229-639 47 19,3 34
5+ 30,3 26,5-34,4 599,1 564-886 23 9.4 22
6+ 35 34,5-35.4 1050 1050 1 0,5 1
Hroro 24,5 18,5-35,4 336,8 118-1050 243 100 117

Takum o00pa3oM, UHTpOAyLMpOBaHHbIM B o03epo CanrauMm-TeHuc Jemy B pe3yibrare

OJaronpUATHBIX YCIOBHIM 0OMTaHMS HATYypaIU30BaJICS B BOJAOEME.

Cnucok Jureparypbl
3aiines B.®., PocroBueB A.A., Eropos E.B., BaiabaupoB C.E., Cyknes JI.JI.
CoBpeMEHHOE COCTOSIHHE MXTHOIICHO3a B KPYIHBIX o3epax Omckoil obmactu // Marepuanbsl 2-oi
MeXayHaponHoil  koHdpepeHuuu: «COBpEMEHHOE COCTOSHHE BOAHBIX  OHOpPECYpCcoB». -

Hosocubupck, nexadps 2010.-C.47-50

144



YIK 597.562
OTJIMYHUA B IIOKA3SATEJIAX JJIMHBI TEJIA
PA3JIMYHBIX IO YPOXKAHMHOCTHU MOKOJIEHUM

CEBEPOOXOTOMOPCKOI'O MUHTAA

O.B. IIpukoku, A.A. Cmupnose
OI'VII «MazaoanHUPOy, Mazaoan, Poccus

N3BecTHO, YTO NMOKOJIEHUS MHOTMX pbIO, B TOM YHCII€ U MHUHTas, BOCIPOU3BEICHHBIE B
pa3Hble To/ibl, 3HAYUTENIbHO OTIMYAIOTCS N0 ynuciaeHHocTu [Crenanenko, 2001; bycnos, 2005].

Perynspuelii cO0p M aHanM3 MaHHBIX 1O MUHTal0 ceBepHOW yacTh OXOTCKOro MOps
npoBoauTcsi ¢ Havana 70-x TT. mpouwioro Beka [Bemmeroponues, 1981, 1986]. Ilponomxkas >Tu
UCCIIEIOBAHMSA,  Mbl  IIPOBEIM  aHAIU3  M3MEHYMBOCTHM  TEMIIOB  pOCTa  IOKOJEHHH
CEBEPOOXOTOMOPCKOTO MUHTAsl, UMEBIINX PAa3HYIO YUCIEHHOCTh. OCHOBOM /sl HACTOSIIEH paboThI
MOCIYKWIN Marepuainbl, coopanusie B 1983-2010 rr. aBropamul U COTpyAHUKaMU MaraJaHCKOTo
HUWMU psi6HOTO X03s51¥icTBa M OKeaHorpapuu. COop OMONIOrMUECKUX MaTepUaoB OCYLIECTBISUICS B
MapTe-anpese U3 TPaJoBbIX YJIOBOB CpelHE- U KPYITHOTOHHAXXHBIX Cy0B B CeBepo-OxXoToMOpCKon
poMbIciioBoi noazoHe Oxorckoro Mopst. [IpoananuzupoBano 32 ThIC. 3K3. MUHTAas — OOJIBILIMHCTBO
IIPUCYTCTBYIOIIMX B BO3pPacTHOM cocTaBe cTajaa kinaccoB (3 - 11 met). Bo3pact ompenensics no
yemrye. Jlyisg paszneneHus] MOKOJIEHMHM IO YHUCIEHHOCTH B HACTOALIEH paboTe Mbl MPUMEHWIH
TPEXPAHTOBYIO TpaJalfi0 YPOKAWHOCTHU: BBICOKOypOXKaiHbIe — cCBBINIe 7,31 Mapa. ocobeli B
BO3pacTe 2 rofa, cpeaHeypoxaiinbie — 3,93-7,31 Mapa. ocoOeil, HU3KOypOXKailHbIe M HEYpOXKaiTHbIE
(oObenMHEHHbIE HAMH B OIHY TpYINIy — HHU3KOypOXKaiHbIX) — MeHee 3,93 mupa. ocobeit
[[LIepmenkoB u ap., 2009].

CpaBHUTENBHBIA aHANM3 AMUHBI Tena Mo CMHUTTY OAHOBO3PACTHBIX PBIO MOKa3aj, YTo y
ocobell TOKOJEHUH BBICOKOH YHCIEHHOCTU JIMHEHHBbIE pa3Mepbl ObUTM HHUXKE, 4YeM Yy pbIO,
NPUHAAIEKABIINX K CpEIHEYpOXKallHBIM, M, TeM Ooiee, K HU3KOYPOKAaWHBIM MOKOJCHUSIM
(pucyHok). B nenom, cpenHss uiMHa pbl0 BBICOKOYpPOXKAHHOTO MOKOoJIeHHs Obuia Ha 1,9 cM Huxe,
YeM HU3KOYpPOXKAHOTO, ¥ Ha 1,2 cM HMXKE, 4YEM CPEIHEYPOKANHOTO.

OTMe4eHO, YTO Yy BOCTOYHOKAMYATCKOIO MHHTas OCOOM YpPOXKalHBIX IOKOJIEHHH Takke

pactyT menineHHee [AnToHoB 1991; Bycnos, 2005].
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Cnucok Jmreparypsl
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Ilepmwenkos C.10., Cemenos I0.K., CmupHoB A.A. I3yuyeHue 3amacoB, IIPOMBICENT U
nporHozupoBanre O/[Y ceBepooxoromopckoro muntas / CO. Hayu. TpynoB Maraganckoro HUUN

puI0. X03-Ba 1 okeanorpadun. 2009. Beim. 3. C. 349-365.

VIIK 597.562(268.45)
OCOBEHHOCTH PACHPEJIEJIEHUS U BUOJIOTUYECKOI'O
COCTOSIHUS TPECKHU Y TUKIIU CEBEPO-3AIIATHOM YACTH

BAPEHLIEBA MOPA

IIL.M. Xpooocmos
OI'VIl "BHUPO", Mockea, Poccusa

B pabote ObuM MCTIONB30BaHBl MaTepuabl, COOpaHHbIe B Hioje-ceHTss0pe 2006 1. u B urone-
centsi0pe 2011 r. Ha mpombicnoBbix cygax M-0113 «Kenpomap» u M-0278 «byxra Hae3nHuk».
PaboTsl mpoBOIMIMCE B CeBepo-3amaaHoil yactu bapeHrieBa Mops B CleIyIOmUX paioHax: 3rou-
karickuii xeno0, [Inunbdeprenckas O6anka, 3amagHblii CKJIOH MenBeKMHCKOW OaHkH, BocTouHBIi
ckioH MenBexxuHckoi Oanku, paiion Hagex e, Boseimennocts [lepces (puc. 1). OcHoBHas 1enb
3aKJIF0YAIach B U3YYCHUN OMOJIOTHH TPECKH, TUKIIH U JPYTHUX MPOMBICIIOBBIX BUJIOB IOHHBIX PBIO.
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Puc. 1. Paiion pa6oT B HAy4HO-IIPOMBICJIOBBIX peiicax B nwe-ceHtsaope 2006 r. u 2011 r.

O6ume ynossl B 2011 1. konebanuck ot 0,3 T 10 18,3 T Ha Yac TpaneHHs, CpeIHHUH YIOB Ha
yac TpaneHuss cocraBui 4,2 1. CpeaHecyTouHbld BbUIOB cocTaBisii — 38,5 T B ymoax

npeo0ragaiy Tpecka u MUKIa.
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B nerne-ocennuit nepuon 2006 1. B yKa3aHHBIX paiioHaX yJIOBBI Ha 4ac TPaJEHHs COCTaBIISUIN
0,9 1, uto B 4,5 paza menbIe nokazareneit 2011 r. 3naunTensHO OoJee BHICOKKE YAOBHI Ha 1-dacoBoe
TpajgeHue B 2011 ©. MOTryT OOBSACHSTHCS KaK yBEJIMUYEHHEM 3allacoB, TaK U TEM, YTO HCCIIEIOBAaHMS
BBINOJIHSUIMCH Ha Cy/1ax pa3HOro THIIA, C UCIIOJIb30BaHUEM TPAJIOB PA3JIMYHOIO pa3Mepa (Tadnuua).

Cpennue pa3mepsl ocobell Tpecku, uccienoBanHoil B 2011 1., He OTIMYAIUCH OT Pa3MEpOB
TPECKHU, BBUIOBJIIEHHOHN B aHaJOrMuHbIi nepuon Bpemenu B 2006 1. Tak, cpeqHss AJMHA TPECKU B
2011 r. cocrapnsna 65,1 cm, B 2006 1. - 65,4 cm. Camku uMenu cpenHioo JuHy 65,4 cM, B 2006 1. -
66,3 cMm, cpenHss JuHa caMiloB coctanisiia 64,8 cM, B 2006 . - 64,2 cm. Crnenyer OTMETUTD, YTO
IIPUJIOB TPECKU pa3MepoM MeHee 47 cM Haxoawics B Ipeaesax IOMyCTUMBIX HOPM U COCTaBIIsUI

2-12 %.

Tabmumna 1
OcCHOBHBIE XapAKTEPUCTUKH CY10B
HaszBanue cynna JlnuHa, [llupuna, | BomousmenieHue, Yucras
M M T BMECTHUMOCTD, T.
M-0278 «byxra Haezgauk» 55,6 13 2868 592
M-0113 «Kenpomap» 50,3 9,8 820 207

[TomoBasi cTpyKkTypa TpeCKH B MPOMBICTIOBBIX YJIOBaX XapakTepru30oBajgach HE3HAUUTEIbHBIM
npeumyiecTBoM camok. Kak B 2006 1., Tak u B 2011 . B ckomieHUAx pbIO mpeodinagaiy BrepBbIe
co3peatoiue ocoou (75-85 %), 1o MOBTOPHO-HEPECTYIOMUX PbIO cocTaisuia 6-21 %.

NHTeHCMBHOCTh THMTaHHWsSI TPECKM HaXOAWiIach Ha BBICOKOM YypoBHe. Cpemnuii 0Gan
HanonHenust skenynka (CBHXK) BapsupoBan ot 2,2 (2006 1) mo 2,8 (2011 r). B nuranum
npeobnagana moiiBa (okoiao 70 %), moms sBday3uHa M KalsgHYyCcOB cocTaBisiia 25 %, mons
KHUIIIEYHOTIOJIOCTHBIX (TPeOHEBUKOB) - 5 %.

Cpennuit pasmep ocobeit mukmu B 2011 1. He3HAUUTENHEHO OTAMYaNCs OT AaHHBIX 2006 T.
u cocrapmsna 50,1 cm u 50,4 cm, coorBeTcTBeHHO. CaMku uMenu cpenHue pasmepsl 50,3 cM u
50,7 cm, cammel - 50,0 cm u 50,2 cm. HeGombimoe mnpeobnanaHue camiloB Haa CamMKaMu
HaOmonanock kak B 2006 1., tak u B 2011 1.

[Tomapnsromiee OONBIMIMHCTBO OCOOEH THKIIA OBLIO TaKXKe MPEACTABICHO B OCHOBHOM
BIIEpBBIE co3peBaroluMu 0codsamu (65-90 %). HesnauntenbHOE KOJMYECTBO PHIO B MPOMBICIOBBIX
CKOIJICHHSIX OTHOCHJIOCH K HEIOJIOBO3PEIIBIM U TTIOBTOPHO-HEPECTYIOIIUM OCOOSIM.

Kak B 2006 1., Tak 1 B 2011 . mukma axkruBHo nuranack, CBH)K mocturan 2,5 Oanna.
OCHOBHBIMU OOBEKTaMH TMHUTAHUS MUKIIU SBISUIMCH: YEPBU, T'PEOHEBUKHU, KAISHYChl U MEJIKHE

paKoo6pa3Hble, MOJUTFOCKH, UTJIOKOKHUE U JP.
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OcHoBHble ckomeHus Tpecku B 2006 . m B 2011 r. pacmpeaensuiuch Ha OOLIMPHOU
aKBaropuu paiioHa HanexIpl M CMEXHBIX KBaJparax HOro-3anajHoil 4acTd Bo3BbILIEHHOCTH
Ilepcess. OcHOBHBIE KOHLIEHTpPAIMHM THKIIN OBUIM OTMEYEHBI B MeaBexxuHcko-1Inudeprenckom
paiioHe (CM. pUCYHOK).

B 2006 1. oOcTtaHOBKa Ha MPOMBICIE JIOHHBIX PBHIO ObLIa YAOBIETBOPUTENBHOM, KOCIKU
TPECKU U MUKIIU JIEPKAIUCh PACCPENOTOUEHO, MPOMBICIOBbIE KOHLIEHTPALMHU XapaKTepU30BaINCh
HEYCTOMUMBOCTHI0. OHAKO B OTAEIbHBIE THU HAOMIONANOCH YIyUIlIeHHEe IPOMbICIA.

B 2011 1. mpompbIcioBast 0OCTaHOBKA, KaK Ha MPOMBICIIE TPECKH, TaK U Ha MTPOMBICIIC TTHKIIIH,
Obuta Oomnee OnarompusiTHOW, pbIda co3faBana IJIOTHBIE W YCTOMUYMBBIE CKOIUICHHS, YEero He
Habmonanocs B 2006 1.

Takum 00pa3zoMm, pazmepHbiid cocTaB Tpecku U nukid B 2006 . 1 2011 1. mpakTUYecKu HE
OTJIMYAIIUCh, YTO MOXKET CBUACTEIILCTBOBATh 00 OTCYTCTBUH MPHU3HAKOB "'CTapeHUS" MPOMBICIOBOTO
3amaca. He oOHapyxeHO, TakKe CYIIECTBEHHBIX OTIMYMNA B CTAaausAX 3pEIOCTH TOHAJ,
MHTEHCUBHOCTH NUTaHUS M NPOCTPAHCTBEHHOI'O pACHPEIEIICHUS IPOMBICIOBBIX CKOILJIEHHM.
Onnako ynoBsl Ha ycunue B 2011 1. Obutk cymecTBeHHO Bbime, yeM B 2006 T. U TpoOMBICTIOBast

o0OcTaHoBKa ObL1a O0siee OIaronpusATHON, YTO CBUIETEIHCTBYET O XOPOIIEM COCTOSTHUH 3aI1acoB.

MNPOMBIIINJIEHHOE PBIBOJIOBCTBO

VK 639.2.081.7:629.783

KOCMUMNUYECKHUU YKCIIEPUMEHT «CEMHEP»

T.b. bapkanosa, I.11. Banwwiun, B.A.Ilapesa, E.B. Canynosa
DI'Vil « BHHUPOy, Mockea, Poccus

sst@vniro.ru

OcHoBHass 1enb Kocmuueckoro OkcnepuMeHta «CelHEp» — IMOKa3aTh BO3MOXKHOCTh
WCIIONIb30BaHMsl pe3ynbTaToB HaOmroneHui sxunaxamu Poccuiickoro Cermenta MexyHapoaHON
Kocmuueckoit Cranmmu (PC MKC) 3a pa3nuuHbIMU BHIAMHU THIPOOHOIIOTHYECKHX 00pa3oBaHuil B
LENAX TOTEHIUAIBHOTO OOHApPYXEHUS HOBBIX TEPCIEKTUBHBIX IPOMBICTIOBBIX pPAaOHOB H B
KauecTBE  JIONOJHMUTENBHOTO HMH(OPMAIMOHHOIO O0OECHeYeHHs IPOMBICIOBBIX CylIOB B

TPAAULIUOHHBIX paﬁOHax IMPOMBICJIA.
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OcHognble 3a1aun KO «Ceiinep»:

UCTIOJIb30BaHNe MH(DOPMAIIMOHHON 0a3bl (poTOMATEpHasIoB, MOJYYCHHON Ha OCHOBE
HaOmronennit sxunaxamu PC MKC mepcrneKTHBHBIX NPOMBICIOBBIX pailoHOB MuUpOBOTO
OKeaHa, ISl ONpeAeNieHUs COCTaBa KOCBEHHBIX IIPU3HAKOB BBICOKOW OMOIOTHYECKON
MPOAYKTUBHOCTH BOJI  OKEaHa, BU3YyaJIbHO BOCHPUHUMAEeMbIX M  (UKCUPYEMbBIX
KOCMOHAaBTaMU;

BAMJAIHS PE3yJIbTaToB (oTorpadupoBaHus W BU3YaIbHBIX HAOMIONCHUHN SKUTIaKEH
PC MKC gns oOocHOBaHUSI MECTONOJOKEHUW BEPOSTHBIX PAaWOHOB CKOIJICHUH
MPOMBICTIOBBIX MOPCKHX THUIPOOMOHTOB B paiioHaX MHpOBOrO OKeaHa Ha OCHOBE
KOMIUIEKCHOTO aHaJIM3a: pacrpeesieHusi 0OHApyKEHHBIX I[BETO-KOHTPACTHBIX 00pa3oBaHUit
(LIKO); peTpoCneKTUBHBIX JaHHBIX IMPOMBICIOBBIX aTiacOB M OTYETOB HAYYHO-ITOMCKOBBIX
AKCIICTUITNH, 0TOOpaXkaromux (Gu3uKo-reorpadudeckre U OUOIOTHICCKUE XapPAKTEPUCTHKU
aKBaTOpHH; KBa3UCHMHXPOHHBIX OMEPATUBHBIX KAapT TeMIeEpaTypbl MOBEPXHOCTH OKeaHa

(TTIO), Beimyckaembix DI'YIT «kBHUPO».

[Ipu BemonHeHuu ceancoB skcrnepuMenTta skunaxxk PC MKC ¢ukcupoBan Ha OG0pTOBYIO
anmaparypy (uudpossie dotoanmaparsl Nikon D2X wmm Nikon D3X, mudpoByro Bumeokamepy
SONY HVR-Z1J) usero-koHtpactHeie obOpazoBanus (LIKO), HaGmromaemble Ha MOBEPXHOCTH
HCCIIEAYEMBIX aKBaTOPHUH.

[Mudpossie ¢otoanmaparsl Nikon D2X u Nikon D3X ¢ (okycHbIM paccTOsSHHEM NpHU
ceémre f ot 80 mo 300 mm, ¢ marpureil kagpa odbemoMm 12,4 MNUKC, TO3BOJSIOT IMOJYYaTh
nudposbie PoToN300paKEHUST MOPCKON TMOBEPXHOCTH BBICOKOTO KauyecTBa B IIBETaX, OJNM3KUX K
peasibHbIM. 3aXBaT Ha MECTHOCTH IPU CheMKe C BbICOTBI opOuTHI 390 kM coctaBnser 120x180 km
(mpu BBIMOJTHEHUH CHEMOK akBaropuu B Hamup, =80 mm) m 30x50 kM (Ipu BBIOTHEHUU
MpULETBHOTO (hoTorpadpoOBaHMs ¢ UCTIONB30BaHHEM o0bekThBa ¢ =300 mMm).

Hawnbonee nHTepecHbIE CHUMKH OTIEPAaTUBHO, B TEUCHHE 3-5 CYTOK, TIOCIIC MPEABAPUTEIBHON
00paboTKH (KOOpaAuHATHON NpuBsA3kH), uepe3 Llentp Ynpasnenus Iloneramu (L{YII) nepenaBanuck
Bo ®I'VII « BHHUPO».

3a Bpems mposenenns Kocmuueckoro Dxcrnepumenta «CEMHEP» ua Gopry PC MKC
(c uronst 2009 rona mo Hacrosiee Bpemsi) ObuTo BhIONHEHO 180 ceaHcoB HAOMIOMEHUN 3aJaHHBIX
akBaropuii Muposoro okeana. ®I'YII «BHUPO» onepatuBHo momyums u odpabotan 117 cHUM-
KOB TPOMBICJIOBBIX akBaTopuii MupoBoro okeana. CrenuanucramMu j1a00paTopudl AUCTAHIIMOH-
HOTO MOHHUTOPHHTA TPOMBICTIOBBIX PAailOHOB OBUIO MPOBENEHO NEMH(PHUPOBAHNE OPUTHHAIBHBIX
MH(POPMATHBHBIX CHUMKOB (C HEMOBTOPAIOIIUMUCS CIOKETaMH), YHUCIO KOTOPBIX COCTABMIIO

47 hOTOCHUMKOB.
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Kpome Toro, nocne Bozpamenus sxkunaxeid PC MKC, ®I'VII «BHUPO» nonyunn ¢oro-
MarepHaibl Ha KecTKHX auckax (mopsuaka 1500 ¢oto-kanpoB), B pesynsrate 00paboTKH KOTOPBIX,
06110 BBIIETICHO 92 (HOTOCHMMKA C BBISIBICHHBIMU THAPOOHOJIOTHYECKUMHI 00pa30BAHUSIMHU.

Jns Banunanuy HaOMIONEHUM KOCMOHABTOB Oblla HCMOJIB30BaHA  KBAa3MCHHXPOHHAs
nHpOpMaLMOHHAs 0a3a JaHHBIX O TEMIEPATypPHBIX YCIOBUSAX B OCHOBHBIX IPOMBICIOBBIX paifoHax
MupoBOro okeaHa, KOTOpbI€ 3a/aBIMCh JJIsi HAOMIOACHUN HKUMa)kaM (TIPOMBICIOBBIE paiOHBI
IOro-Bocrounoit wactu Tuxoro okeana, FOro-3anmagnoit Armantuku, LlentpansHo-Bocrounoit
yacTu ATiaHTH4YecKoro okeaHa, CeBepo-3anmaaHoi yactu Tuxoro okeana, HOro-Bocrounoit yactu

Atnantnueckoro okeana, CeBepo-3anannoii yactu MHauiickoro okeana, puc. 1).

NMPOMbICNOBbIE PAUOHbI, MPUOPUTETHLIE
ANnA HABNIOAEHUA KOCMOHABTAMU

S
Samcte

s Foprnsens

=
AHTAPKTHAA

BO3MOMHO
. - KPYyrnorogu4Hoe [
paAoHoB - - npome 1X pawn c

no oKTAGpL

- - Kpyrnuii rog (ocoboe BHUMaHWE: HIOHL-CEeHTAGPE)

[ -watmionouno mpomuicronux p onompuspn (11 -npopurer asron

[2] -c oxkrabps no anpens

Puc. 1. IlpombicioBbie paiioHbl MUPOBOI0 0KeaHa, peKOMeHyeMble

AJis1 HaO/IroAeHnii KocMoHaBTaMu B xoe peaauzanun K9 «Ceiinep»
Ha ocHOBaHMM COBMECTHOTO aHaiu3a MH(POPMATHBHBEIX (HOTOMATEPHAJIOB, MOJYYCHHBIX C
o6opra PC MKC; kBa3MCHHXPOHHBIX KapT TEMIIEPAaTYpPHBIX YCIOBHUW;, MHOTOJICTHHX /IaHHBIX W3
AtnacoB (pu3mko-reorpaguuecKux U MPOMBICIOBO-OKEAHOJIOTHYECKUX XapaKTEPUCTUK yKa3aHHbIX

MIPOMBICTIOBBIX PAaHOHOB OBLIH MOYYCHBI CIEAYIONINE PE3yabTATHL.
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1. [IBeto-koHTpacTHble 0OpazoBanus (LIKO), nemudpupyemsle Ha (HOTOCHUMKAX BOIHON
MOBEPXHOCTHU UCCIIEIyEMBIX aKBaTOPHi, CBI3aHBI:
= C HaJIM4YMEM B NMPUOPEKHBIX 007acTAX IMOJIe OPraHUYeCKOW M HEOpPraHUYeCKOM

B3Beceil (puc. 2);

. C aJTIOBUANILHBIMU BHIHOCAMH PEK;

= ¢ oOpa3oBanueM mosell (DUTOTUTAHKTOHA B 30HAX, COMNPSDIKEHHBIX C SAOpaMu
amnBeJUIMHTA;

. C Hajgu4yheMm Tojied (PUTOIIIAaHKTOHA B OTKPHITOM YacTH OKEeaHa B paiioHE

IpaJUeHTHBIX 30H (puc. 3, 4);

. C HEOTHOPOJHOCTHIO BOJIHEHHSI MOPCKON TIOBEPXHOCTH;

- C HEOJHOPOIHOCTHIO aIb0E0 MOPCKOM MOBEPXHOCTH, KOTOPAsk MPOSBIISETCS Yalle
BCETO B 30HE COJIHEYHOTO OJMKA, YTO MOXKET OBITh KOCBEHHBIM ITPU3HAKOM
IpalMeHTHBIX 30H, KOTO-pbIE, B CBOIO OUY€peNb, SBISIOTCS 30HAMHU ITOBBIIICHHOM
OMONOTHYECKON MPOAYKTUBHOCTH;

. ¢ 0COOEHHOCTSIMH perbeda THa.

2. KO sBnsitoTcsi TIIaBHBIMH UHAMKATOPAMU MPOSIBICHHUS TUHAMUYECKUX 00pa30BaHU B

TIOBECPXHOCTHOM CJIOC MOpCKOﬁ BOJbI TAKHUX KaK:

u TUAPOJIOTHUYCCKUX (I)pOHTOB, OUKIIOHUYCCKUX WU AaHTHUIHUKIOHHUYCCKHUX BHXpeﬁ
(cm. puc. 3);
u AApa arnBCIIJIMHIOB,

OO6nactu, T17A€ YBEPEHHO MACHIM(PPUPYIOTCS I[BETO-KOHTpPACTHBIE OOpa30BaHMs, YacTo
COBMAJAIOT C OOLICHPUHATHIMH paiioHAaMH TPOMBICTIA, @ TaK >K€ MOTYT yKa3blBaThb Ha

NEPCHCKTUBHBIC, HCOCBOCHHLIC JIA IIPOMBICJIA aKBATOPHH.

Haxkoruiennast uadopmanonsas 6a3a 0 IpOCTPAHCTBEHHOM MOJIOKEHUH 30H MOBBIILIEHHON
OMOIOTHYECKON MPOAYKTUBHOCTH B MHPOBOM OKEaHEe, OCHOBaHHas Ha MaTepuasiax HaOIroqeHUul
akBaTopuii MUpOBOro okeaHa KOCMOHAaBTaMM W PENpPE3EHTATUBHBIX JaHHBIX O OMOJOTMYECKUX U
TEMIIEPATYPHBIX YCIOBUSAX B MAJIO UCCIIECAYEMBIX aKBATOPUAX, MOXKET CIIy)KHTh JTOIOIHUTEIbHBIM
MHGOPMALMOHHBIM HCTOYHUKOM TIpU IUIAHUPOBAHUU M OpraHU3allid  HayYHO-IOUCKOBBIX

BKCHG,Z[I/ILII/Iﬁ B OTHAAJICHHBIX MCPCIICKTUBHBIX ITPOMBICIIOBBIX paﬁOHaX MPIpOBOFO OKC€aHa.
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Puc. 2. ITociienoBaTeIbHOCTD 3TANOB JAeIH(PPUPOBAHUA KOCMHUYECKHX CHUMKOB:

a) cHumMok akBatopuu llenTpanbHo-BocTounoit ATianTiku B paiione Mmbica Kan-bian
ot 31.07. 2009 r.; 6) 00padoTKa (KOHTPACTUPOBAHUE) CHUMKA; B) JemIuGpupoBaHue
noJjieil B3pecH, PUTOMJIAHKTOHA, rpaaneHToB IIKO 1 koopAMHATHASI NPUBS3KA CHUMKA
K OJJHOTPAlyCHBIM KBaJpaTaM; I') CONPsizKeHUe Pe3yJbTaToB Aeln(pUpPOBaHUA CHUMKA
¢ kBU3ncHHXpOoHHbIMH nojasimu TITIO (28.07-03.08.2009 r.)

Puc. 3. IIBetokonTpacTHbie 00pa3oBanus (LIKO), cBsizanHbIe
c o0pa3oBaHHeM MeaHAPOB U HMKJIOHNYecKNX BUXpeil. CHUMOK oT 26 oxkTa0ps 2009 roxa
B paiione IOro-BocrouHnoii yactu Tuxoro okeana
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Puc. 4. Paiion 1oro-socrounoii yactu Tuxoro okeana. O0pa3oBanue noJieii GUTONJIAHKTOHA
B 30Hax popmupoBanns MeanapoB [lepyaHcKoro TeueHusi: a) - B) — 3Tanbl 00pa3oBaHust
MeaH/pa puIaMeHTa anBeJUIMHIA, M IMHAMUKA IBHKEHHUS €ro Ha 3anaj (1o JaHHbIM
eKeJHeBHOI CIIyTHUKOBOM CbEMKH); I) - 1) — TOT Ke NMPOLeCC M0 JAHHBIM HeleJdbHbIX
kapt TIIO FOBTO; e) - x) — kocMudeckuii cHumMok akpatopuu FOBTO 3a 07.05.2010
H pe3yJbTaThl ero Aelu(pupoBanus; 3) — Baauaanusa 1anubix KO
3a 07.05.2010 u nannsix o TIHO FOBTO 3a 04-11.05.2010 r.
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VJIK 639.228.6(268.45)
BO3MOKHOCTH NOBBINIEHUS BHOYKOHOMHWYECKOMN

IOOEKTUBHOCTHU UCIOJIb30BAHUA CHIPBEBOI BA3bI

ITPOMBICJIA YEPHOI'O ITAJITYCA B BAPEHIHEBOM MOPE

AJO. Bakaii, A.H. Tonanouna
QI'VII «[THHPO», Mypmanck, Poccus

Iens HAcTOsIIEH pabOTHI — OIEHKA M OMpPENeJICHUE MyTel MOBBIIICHUS OMOJIOTHYSCKON U
SKOHOMHYECKOH 3((HEKTUBHOCTH HCHOJIB30BaHMS CHIPHEBOM 0a3bl MPOMBICIA YEPHOTO ManTyca
OTEYECTBEHHBIM pBIOOTOOBIBAOIIMM (HIOTOM B CaMOM MPOAYKTUBHOM paiioHe CeBepHOro
pBIO0X0351iCTBEHHOTO Oacceiina — bapeHiieBoM Mope U COnpeieTbHBIX BOAAX.

OOBEeKTOM HCCIEAOBAaHWM SBISETCA YepHBIM mantyc Reinhardtius  hippoglossoides
HOPBEKCKO-0apEHIIEBOMOPCKOM MOMYJISIIHH.

B pabGore paccMOTpeHBI 3aKOHOMEPHOCTHM HPOCTPAHCTBEHHOTO W BPEMEHHOro
pacripesiesieHus CKOIUIeHU nanTyca B paiione apxunenara [Inun6epren (PALLL) u skoHOMMUecKoOH
3oH¢ Hopeerun (HD3), BBISBICHBI ONTHUMAJbHBIE CPOKH TPOMBICTIA W THUIIBI TPayJIepOB,
WCIONB30BaHUE KOTOPBIX OyzeT crocoOcTBOBaTh Harbonee 3 (HEeKTUBHON ¢ IKOHOMUYECKOW TOUKH
3peHHs] IIPOMBIIUICHHON 3KCIUIyaTalluy 3aracoB nanryca B bapeHuesom Mope. Paccmarpusarorcs
MIPEUIOKEHUS 110 TIOBBIMEHUIO 3(P()EKTUBHOCTH MCIONB30BAaHUS CHIPHEBOI 0a3bl MPOMBICIA ATOTO
BuAa nocie cHATHs B 2010 . IJIMTETbHOT0 MOPATOPHs HA €r0 MPOMBIIICHHBIH JIOB.

B pabGore wcmonb3oBaHa HWHQPOpPMAIMS U3 CYOOBBIX  CYTOYHBIX  JTOHECCHHIA
pbIoonpombIciioBoro (hiiota, Ouonoruueckass u mpomeiciaoBas 0aszbl gaHHBIX PI'VII «ITMHPOy,
nH(pOpMAIUs HAYYHBIX COTPYIHWKOB WHCTUTYTa, COOpaHHAs TPH BBITOJHEHUU PECYyPCHBIX
uccienosannii yepHoro nantyca B PAIIl u H33 B 2004-2009 rT. Ha HAyYHO-MPOMBICIOBBIX CyAax
Pa3IUYHBIX TUIIOB B PEXKUME, MAKCUMAIBHO MPUOINKEHHOM K TIPOMBICIIOBOMY.

3aKOHOMEPHOCTU TOBEACHUS PHIObI, €€ OMONOTHYECKUE XAPAKTEPUCTUKH M TPOMBICIOBO-
SKOHOMMYECKHE [OKa3aTelu paboThl HAy4YHO-NPOMBICIOBBIX CyJIOB Ha oOQJIoBE ManTyca
aHAJIM3UPOBAINCH B TOJOBOM acCIEeKTe, KOTOPBIH YCIOBHO ObLI pasfielieH Ha YeThIpe OCHOBHBIX
Mepuo/ia roI0BOr0 )KM3HEHHOT'O IIUKJIA 3TOrO BUJIA:

[ — auBapb-MapT (Mepro 3MMOBKHU U Hadalla HaryJIbHBIX MUTPALINiA);

II — anpenb-utoHb (IEPUOJ HATYABHBIX MUTPALMI U OTKOpMA);

[T — uronb-ceHTAOPH (MEPHUOA MPOMOIDKAIOIIETOCS OTKOPMa M Hadaja MUTPAIM B pailoHBI
HepecTa U 3UMOBKH);

IV — okTs10pb-1exalOpsb (epuos HepecTa U 3UMOBKH).
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B 2004-2009 rr. ckoruieHus HauOolee KpPYMHOM pPBIOBI MaKCHMajbHOW IMPOMBICIOBOM
IUTOTHOCTH HAOIONAINCh B STHBape-MapTe U OKTsOpe-nekabpe, 1.e. B I u IV nepuogax. Kpome Toro,
B 3TO BpeMs B yJIOBax CYIIECTBEHHO YMEHbIIANACh J0JIS MEJIKOM pbIObl IIMHON 45 CM U MEHee,
KOTOpasl IBJIAETCSI OCHOBOM BBIOPOCOB. B 3TH ke mepuoss! B ynoBax maiaryca ObUla MaKCUMaJIbHON
J0JIsT  TIOJIOBO3pENbIX 0co0el, OOMOB KOTOpBIX C OMOJNIOTMYECKOM TOUKM 3peHus Oosee
MPEIMOYTUTEINICH, YeM HEeTOI0BO3pebIX (Tabm. 1).

Tabnuua 1

Buonornyeckue XapakTepuCTHKH YePHOI0 MAJITyca
B I-1V nepuoas! roqoBoro ;KM3HEHHOI0 MKJIA B YJIOBaX HAYYHO-NPOMBICJIOBBIX CY/10B
B paiione apxunesaara llInunéepren B 2004-2009 rr.

ITokazarenb I II 11T v
CpenHsisi JyiMHa, CM 55,6 54,0 53,5 54,5
Cpennsis Mmacca, T 1860 1687 1609 1702
Jons B ynoBax ocobeit, %: nmuHoi 45 cM 1 MeHee 10 14 16 11
Homnst cpenu monoBo3pensix, %:
CaMIIOB 86 72 84 &9
CaMOK 68 42 63 71

CnenoBarenbHO, ONTHUMAIbHBIM MEPHOAOM JOOBIYM KPYIMHOIO IOJOBO3PEJIOro MalTyca
SBIISIETCS OKTAOpPh - MapT. B 3TH ke mepuoisl OTMEYaroTcss Hambojee BBICOKHE IOKa3aTelH

HSKOHOMHUYECKOW A(PQPEKTUBHOCTH pPabOTHl TpayJaepoB pa3IMYHBIX THUIOB. MakcuManbHas

pEHTa0eNbHOCTh HAa CYJO-CYyTKHM JIOBa ([0 yIUIaThl HAJIOTOB) oTMeueHa y cynoB tuma CPTM
(B cpeanem 258 %), CTM (260 %) u CTPA (267 %) (Tabm. 2).
Ta0muna 2

IMoka3arenn 3xoHOMHYECKOH I(PPEKTUBHOCTH 100bIYM YEPHOTI'0 MAJITYyCA
B I-1V nepuoas! roqoBoro ;KU3HEHHOI0 UKJIA TPAyJepaMH Pa3IMYHbIX THUIIOB
B paiione apxunenara lllnuundepren B 2004-2009 rr.

IToka3zarens CPTM CT™M BMPT H/CEP CTPA
rjyojm|rv| 1 |uojar|v|mo|um| v uo|mj|Iiv I|IlIv
CpenHecyTOYHBIH
BBUIOB, T 791597169 (13,4/10,4| 10 (12,1|10,3] 6,7 | 8,7 | 9 |12,1/9,8|6,7| 7,4
PenrabensHOCTD Ha
CyHO-CYTKH JI0Ba (110
yIjiatel HajoroB), % (278178231 (238|280 | 191 | 180|241 |166| 73 | 127|123 201 |145|230 | 267

[TomuMo uccnenoBanmii mantyca B paiioHe apxurnenara [lnumnoepren, B 2009 r. crnenma-

muctamu OI'VII «[TMHPO» Oputi BO300OHOBIIEHBI WCCIIENOBAHNSA JAHHOTO BHAAa B DKOHOMUYECKOUN
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3oHe Hopseruu. [Ipu 3TOM OBLIO YCTaHOBIIEHO, YTO, HECMOTpPsI Ha reorpapuueckyro OJM30CTb
YYaCTKOB MAaKCHMAJIbHBIX KOHIIGHTpPALUH pPBHIObI, OHOJOTHYECKHE XapaKTEPUCTUKA YEPHOTO
najryca U npou3BoauTeabHOCTh ero joBa B HO3 UM PAIIl cymiecTBEHHO OTIMYalOTCA B IMOJB3Y
HD3 (tabn. 3). Ota BaxkHeimas ocOOCHHOCTh pacmpe/eieHUs] pblObl Oblja BBISIBJICHA Ha OCHOBE
cpaBHuTenbHOro ananusza paborsl HUC «Ilomopse» B PAII u HO3 B comocTaBuMble nepuobl
TOZIOBOT'0 KU3HEHHOTO LIUKJIA PHIOBI.

Tabmuua 3

OcHoBHBIE 0M0JIOTHYECKHE XaPAKTEPUCTHKH YEPHOI0 MaJITyca
B III u IV nepuonax ero rogoBoro ;kxM3HEHHOT0 HMKJIA U IKOHOMHUYECKHUE MOKA3aATeJ N
padorsl HUC «Ilomopse» B PAIIL 1 HI3 B 2009 rony

11 1A/ Cpennuit
ITokazarenb
PAIII H33 PAIII H33 PAIII H33

Cpennsis:

JUTMHA, CM 51,5 54,6 50,7 54,2 51,1 54,4

Macca, T 1390 1874 1367 1761 1379 1816
Homns B ymoBax ocobeit
IuHO#N Menee 45 cM, % 16 12 21 10 18,5 11
Jois B yltoBax mosiaoBO3peEIIbIX
ocobeit, %:

CaMIIbl 89 91 84 90 86,5 90,5

CaMKH 41 86 39 66 40 76
CpenHecyTOUHbIN BBUIOB, T 9,2 13,8
PeHTabensHOCTh HA CYIOCYTKH JIOBA
(to yrutatel HajIoroB), % 512 846

IIpu 3TOM cpenHecyTouHas NPOU3BOAUTENBHOCTD J0Ba B HO3 cocraBuna 13,8 T, B PAIIl —
92T

Ha ocHOBaHMY BBIIEN3TI0KEHHOTO MOKHO CIE€TIaTh BBIBOJBI:

1. OntumanpHbBIM MEPHOAOM IpPOMBICTA MaiTyca B pailoHe apxunenara Ilnundepren u B
SKOHOMHUYecKoi 30He Hopserum sBisercs OKTIOpb-MapT. YIOBBI ManTyca B 3TOT IEPHON
XapaKTepPU3YIOTCS MaKCHUMAaJbHOM O KpPYMHBIX, NPEUMYIIECTBEHHO IOJIOBO3PENbIX 0cCo0ei,
OTHOCHUTEIILHO HEOOJIBIION TOJIeH METTKOW PhIOBI M BEICOKOH MTPOU3BOIUTEILHOCTHIO MPOMBICTIA.

2. Haubonee onTUMajabHBIM ¢ OMOJIOIMYECKOM M SKOHOMHUYECKOH TOYEK 3peHusi, paiioHOM
JI0Ba, OCOOCHHO B YCIIOBHAX OrpaHHMUYEHHBIX OOBEMOB MPOMBICIOBBIX ycuiuid (3-4 Tpaynepa) u
3arOTOBKM SICTBIKOBOM HMKpBl YEpPHOIO MAajiTyca, SIBISETCS YYaCTOK KOHIIEHTpAlUil MOBTOPHO
HEPECTYIOIIEH PBIOBI, PACTIONOKEHHBIN B dKOHOMUYECKoi 30He HopBerumu.

3. U3 TpaynepoB Haumboyiee paclpOCTPaHEHHBIX THIIOB MaKCHUMallbHas CpeAHECYTOYHas

peHTa0enbHOCTh (10 YIJIaThl HAJOTOB) MpHU A00bIYE manTyca B pailone apxunenara Lnundepren

otmeuena y CPTM (231 %), CTM (223 %) u CTPA (249 %).
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4. HecMoTpss Ha OTrpaHMYEHHOCTh U (PParMEHTAPHOCTb HCCICIOBAHHM BO3MOXKHOCTEH
obmnoBa ueproro mantyca B PAIIl u H33 B conmocTaBuMBbIC TIEPUOIBI TOAOBOTO KU3HEHHOTO ITHKIIA,
MOXXHO C BBICOKOM CTENEHBIO BEPOSTHOCTH TIPEAINONOKHUTh, YTO PEHTA0ETBHOCTh pPaOOTHI
noOeiBaromux cyaoB B HO3 Oyner cymiectBeHHo (Ha 60 %) Bbiiie, uem B PAIILL

[IpakTrueckast peanuzalids pe3yabTaTOB HCCIEAOBAHUI MO3BOIUT 0€3 JOMOIHUTEIbHBIX
3aTpaT yAy4IIUTh SKOHOMHYECKHE IOKazaTenu paboTbl puioonoObiBaromiero ¢uiora CeBepHOro

OacceifHa Ha IPOMBICIIE TTalTyca B bapeH1ieBoM Mope 1 ConpeeTbHBIX BOIaX.

VK 595.384.16
PACIIPEJIEJIEHUE PAKA PEUHOI'O B BOJJOEMAX EHUCEVCKOI'O
PBHIBOXO3SIMMICTBEHHOI'O PAMOHA

A.H. I'aounos
QI'BHY « HUHOPB», Kpacnosapck, Poccus

e-mail: nii erv@mail.ru

JinuHHonaneii pak Astacus leptodactylus - ueHHBIE OOBEKT INPOMBICIA KaKk B MecTax
TPaJULIMOHHOTO OOMTaHUs, TaK U B BOJOEMAX, II€ OH YCHEIIHO aKKJIMMAaTHU3UPOBAJICS B PE3yJbTaTe
CIIy4alfHOTO WJIM HaMEPEHHOTO paccelieHHs. XOpollas MPUCIOCOOIIeMOCTh K YCIOBUAM CpEIbl U
BBICOKHE TPOIYKIIMOHHBIE XapaKTEPUCTUKU MPEAONPEACTIIN YCIEIIHOE pacCelieHue TaHHOTO BUAA
3a Ypaiom, B 3aniagHoit u Boctounoii Cubupu.

Apean  CIJIOIIHOTO  pacHpOCTpPaHEHHs  JUIMHHOINAJIOIO  paka  IPOCTUPAETCs  OT
aTaHTH4Yeckoro mobepexnss EBponsl Ha 3amane 1o Ypana u 10kHOW vyactu 3amanHoit Cubupu Ha
BOCTOKE, Ha rore 1m0 mupothl 40° c.mI., ceBepHasi TpaHUIla OCHOBHOTO apeayia COOTBETCTBYET 57°
C.I, HO OTHENbHbIE NOMYyJSIHMUA BCTPEYaAlOTCs M B Oosee ceBepHBIX Bojoemax. bmaromaps
AKKJIMMATU3al[MOHHOM JESATENIbHOCTH 4YEJIOBEKa, JIOBOJBHO KpYIMHas MOMYyJsSLUs JJIMHHOIAJIOr0o
paka oouTaeT B o3epax OHexckoro 6acceitHa (62° c.11.) U B 10)KHBIX paiioHax OunnsHauu [1].

HckyccTBeHHOE pacceNieHre JUIMHHOMANIOr0 paka B BOCTOUHbIE pailoHbl Poccun mpuxoautcs
Ha Havano XIX Beka (pexku Ucers, ToGon, Typy, Omb, Upthin). 3a 40-50 ner pak ycremHo
paccenuiics B BojoeMax 3aypaiibs u rora 3amagHor Cubupu. B 1976 - 1979 rr. nimmHHONABIN pak
nepeBe3eH u3 OacceitHa p. Jlona B AnrTaiickuii Kpail, rie depe3 HECKOJbKO JIET HadajoCh €ro
camopacceneHue mo BepxoBbsiM O0wu.

[lepBbie cBefeHHsI O TMOSIBICHUU B BOJIHBIX 00BbekTax EHHCEHCKOro phIOOX03SHCTBEHHOTO

paiiona (Kpacnosipckuii kpaii, PecmyOnuka Xakacusi) JUIMHHOMAJIOTO paka oTHocATcs K 1991 t

158



B Bonoemsl PecnyOnmuku Xakacusi pa3Homoible ocoOu paka OblUTH BbIMyLIeHbI B 03. KpacHoe,
pacnonoxkeHHoe B 23 kM or I. CasHoropcka. B mocnemyroniye roiabl 03€po  MOCITYXKHIO
CBOEOOpPA3HBIM 0YaroM pacceseHus JUIMHHONAIOI0 paka B OKpysKarolue ero Bogoémsl (03. YépHoe,
03. Yanmaw, o3. [logropuoe).

IlenenanpaBiieHHass MHTPOOYKLUS paka B BonoeMbl EHuceiickoro psi00xo3siicTBEHHOTO
paiiona Hadanace B 1998 r., Onaromapst peanu3alnuy MporpaMMsl skoiorudeckoro gounna Kpacuosp-
CKOTO Kpas MO YJIy4YIIEHUIO SKOJOTMYECKOM CHUTYyallud B BOJOEMaxX M CO3JIaHUIO HOBBIX OOBEKTOB
npombicia. [To atoit mporpamme B bepenickoe Bogoxpanmmiie (BoJ0EM-0XJIaauTeab bepe3oBckoit
I'POC, Gacceitn OOu) n Onu3nexaie o3epa pak ObUT 3acesieH M3 BOJOEMOB AnTaiickoro kpas.
B HOBBIX BoJ0€Max OH ycnemHo npkuics 1 k 2004 r. 1oCTUT IPOMBICIOBON YHCIEHHOCTH.

To 00CTOATENBCTBO, YTO paKd MOSBWINCH B EHHCEHCKOM pBIOOXO3SHCTBEHHOM paiioHe
CPaBHUTEIBHO HEAABHO, UX BBUIOB HUKAK HE PErYJIUPYETCs COOTBETCTBYIOIUMHU OOIIMMU Ui pbIO
NpaBUJIaMHU M, CJIEIOBATEIbHO, HE OTMe4aeTcs B OQHUIMAIbHOM CTaTUCTHKE BbUIOBaA. Jls
opraHmMsaluu BeneHus padbero npombicia PI'BHY «HUHUOPB» B 2011 r mnposen
PBHIOOXO3SIICTBEHHBIE HCCIICAOBAHMS IO OIPEICIICHHIO MEPEYHs BOAHBIX OOBEKTOB, HACEIEHHBIX
pakamMM, BO3MOXKHOCTM BEJEHHMS Ha HHMX IPOMBICIA, OLEHKE YHCICHHOCTH MOMyJIALUN WU
BO3MO)KHOTO IIPOMBICIIOBOTO U3BATHSL.

dakTu4ecKoe pacpoCTpaHEHHE paKa B BOJHBIX 00BEKTAaX peruoHa He JOCTAaTOYHO U3YUYEHO,
TaK KaK 3apaydBaHME YacTO IMPOUCXOAUT CTUXUHHBIM oOpa3zoM. 3a 20 jeT ¢ MOMEHTa MepBOU
perucTpanuy pakoB, OH CTaJl OObIYEH BO MHOTUX Oojee-MeHee KPYIHBIX BOAOEMax FOXKHBIX U
LIEHTpaJbHBIX paiioHOB KpacHosipckoro kpast u Pecrybnuku Xakacus. M3BecTHO, 4TO OH oOUTaeT B
p. Uyneime (mpaBelii nmputok OOu), ozepax OacceitHoB Enucest (03. Kpacnoe, Yannan, YepHoe,
[Toaropuoe), Yynsima (03. Utkynb, Manoe, bonbiioe), a Takke B MHOTOUMCIEHHBIX MpyAax M
Kapbepax.

OrneHKa KOJMMYECTBEHHOTO pacmpeesneHus paka (mauHot 10 cM u Oojee) maHa 1o
YJAOBUCTOCTH MACCUBHBIMHU OpYIUSIMH JIOBa (OTKPBITBIMH, IOJTY3aKPBITBIMA M 3aKpPBITBIMU
PaKOJIOBKAMM) U MOJIE3HOM TUIOLIAAM, 3acesieMoil pakamu [2]:

N=Y*§/Si *K,
rae N — YuCIeHHOCTh 00IaBIMBAEMON TOIYJISIIIMK PAKOB C MIOMOIIBIO PAKOJIOBOK, 3K3.; Y — CpeaHMI
yJAOB Ha OAHO MPOMBICIOBOE YCHJIME, HK3./pakojOBKY B CYTKH; S — IMoJe3Has IUIOMAgb JUis
oOutaHus pakoB; Si — IomaAb 00N0Ba Opyaus JjoBa (IJIOLIAIb KPyra ¢ pajiycoM, paBHBIM /2
paccTosHUSI MEXKAY pakoioBkamu); K — ko3 durment ynosucroctw, 0,7.
B ecrecTtBeHHBIX BOmoemax (03epax) MPOMBICIOBAas YHUCIEHHOCTh PAKOB COCTaBIIAET

(B 3aBHCHMMOCTH OT IIpecca JIIOOUTENsCKOro pbibomoBcTBa) 250-650 »sk3./ra (15-40 kr/ra).
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B ucKkycCTBEHHO CO3MaHHOM BoOJgOEeMe - bepenickoM BOAOXpaHWIUIIE MPOAYKTUBHOCTH BBIIIE -
950 »Kk3./ra (64 xr/ra), B MOJOBOM CTPYKType MpeodiaasaloT caMilbl HajJ CaMKaMU B COOTHOIICHUU
1,9:1, B KOHTPOJBHBIX YJIOBAaX MPEICTABICHBI 0COOSAMH BCEX Pa3MEPHBIX TPYMI ¢ MpeoliaTaHuemM
MpoMBICTOBBIX - 79%. Cpeanue pasmepsl ocobeil B ymoBax - 11,1 cm, cpeaHssi macca pakoB
MIPOMBICIIOBOTO pa3mepa - 62 I. YJIOB OIHOI JIOBYIIKOW 3a CYTKH COCTaBJsieT B cpefAHeM 13 pakoB
MIPOMBICIIOBBIX Pa3MEPOB.

B Hacrosiiee Bpems IpOMBICENT paka OCYLIECTBIseTCs Toilbko B bepemickom
BOJIOXPAHUJIUIIIE PAKOJIOBKAMH Pa3IMYHBIX THUIIOB KOHCTPYKIUMil. JIoB mpoBoauTcs ¢ mapra Mo
OKTSOph BKIIIOUUTEIHHO, HA MIPOMBICIIE 33/IEHCTBOBAHO OKOJNIO 15 Opuraj, eeroJHblii BEUIOB TOIHKO
B 3TOM Bojoeme coctamisier 50-60 T (14-18 kr/ra). C y4eToMm IOOUTENHCKOTO U OPaKOHBEPCKOTO
JI0BA TI0 IPYTMM BOZI0€MaM OOIIMi BEUIOB PAKOB B PErHOHE MOXKET COCTAaBUTH B 1,5-2 pasa BhIIIe.

C ydeTroM OIpeeNeHHOTo 3amaca CyMMapHbIil MOTEHIMAIbHBIN BBUIOB MO BCEM BOAOEMaM
coctaBUT nopsiaka 120 T, 3T0 HE 03HAUAET, YTO OpPraHU3allks BHIJIOBA PaKOB BO BCEX BOJOEMAax, Ile
OH BCTpEYAeTCs, HKOHOMHYECKH BbIrOAHA. CrepkuBawmuM (HAKTOpOM, MPENSTCTBYIOMUM
Pa3BUTHIO paybero MPOMBICIIA, SBISIFOTCS OCOOCHHOCTH peiibeda THa (3aXJIAaMJIIEHHOCTh BOJOEMOB,
3auJieHUe, 3HAYUTENIbHbIE IUIOMIAIU C TOP(GSHUCTHIM THOM), HE MO3BOJISIOLINE HCIOIb30BAHHE
AaKTUBHBIX OpYyIUH IJI0OBa. DJTO, B CBOIO OYEpeqb, ONArompuUsTHO CKa3bIBa€TCS Ha CTPYKType
nomynsinuu. Tak, momst ocobeilt HempomebiciioBoro pasmepa (menee 10 cm) B bepemickom
BOJIOXPAHUJIUIIIE COCTaBIsieT oOkolo 21% or ofmero 4ymcina, 4T0 BaXXHO I COXPaHCHHS,
TOTIOJTHEHUS U PAIMOHAIIBHOTO MCIIOJIb30BAHUS 3aMacoB paka (B eBpormeiickoil yactu Poccum mosst
PaKoB HEMTPOMBICIIOBOTO pa3Mepa B yinoax nocturaet 40%).

Takum oOpas3oM, oOIiee COCTOSHUE 3amacoB pakoB B EHuceNcCkoM pbIOOX03HCTBEHHOM
paifone xopomee. bomee TOro, TONBKO B IOKHBIX pPalOHAX MMEETCS OOJbIIOE KOJIHMYECTBO
HEHCIIONIb3YEMBIX TPOMBICIIOM H3-32 MaJIOLEHHOTO COCTaBa HMXTHO(AyHBI BBICOKOMPOIYKTHBHBIX
o3ep (mromanpio 1 KM’ U Oosee) oOmieit momanapio 24 ThIC. Ta, MPUTOAHBIC IS 3apadyrBaHUS.
Pa3Benenune pakoB MO TUMY MAcTOMIHOTO PAKOBOACTBA OyOeT CIMOCOOCTBOBATH OONBIIEMY
BOBJICYCHHIO B PHIOOX0O3SHCTBEHHOE UCTIOIB30BaHHE TAHHBIX BOJOEMOB.

Bcenenne AmMHHONAIOTO paka B BOMOEMBI OyneT SBIATHCS 3(P(PEKTUBHBIM MEPOTPUSTHEM,
TaK Kak IMO3BOJUT OCBOMUTH B OTCYTCTBHE €CTECTBEHHBIX (UTO(AroB HEHCHONb3yeMyl OnomMaccy
BOJHOM pacTUTENbHOCTU. EcTecTBEHHOE pacceleHHe pakoB IMpolecc JUIUTenbHbINH. [lpu
HUCKyCCTBEHHOM 3acCeleHMM B TeueHHe 4-5 JeT MOXHO COo31aTh B pAle BOJOEMOB
CaMOBOCITIPOM3BOJAIIMECS MOMYNISIIMA pakoB. [Ipm 3TOM pervoH npuoOpeTeT HOBBIM OOBEKT
MpPOMBICTIA, @ pakH, MOTPeOsisi pa3iaraioulyiocsi OpraHuKy, AETPUT U PACTUTEIbHOCTb, OYIyT

BBICTYIIATh B KAYCCTBC CBOeO6pa3HLIX CaHUTAPOB, TCM CAMbBIM IIOBbLINIAA KAY€CTBO BOJbI.
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TEXHOJIOI'UA

VK 664.951.037.53
OBOCHOBAHUE CPOKOB I'OTHOCTH OXJIAXKJIEHHOM
PBIGOITPOITPOAYKIINUA B YCJIOBUAX XPAHEHUS TP HU3KUX

HOJIOKUTEJIBHBIX TEMIIEPATYPAX

A.B. AHIPIOXMH
QI'VII AmranmHUPO, Kanununepao, Poccus

OOecrnieueHre HaceleHUs] KAueCTBEHHOM MNMIIEBOM Npoaykuued, obnagaromiei B
MaKCHMaJIbHOM CTETIeHW HAaTMBHBIMHM CBOMCTBAMHU CBHIPhs (KAKOBO SBISAETCS OXJIaXKACHHAs PHIOHAs
MPOAYKIMS) — IEepPBOOYEPEHAs 3amada rocygapcrsa. B cuimy reorpadmdeckux 0CoOSHHOCTEH,
OOJIBINION  TEPPUTOPUHU, a, CIENOBATEIbHO, OOJBIINX PACCTOSHUN, KOTOpPBhIE HEOOXOIUMO
MIPEOJI0JIeBATh, YTOOBI JOCTaBUTh PHIOOMPOMYKIMIO OT MECT BBUIOBA IO KOHEUYHBIX MOTpeOHUTENeH,
YBEIUYEHUE CpPOKAa TOAHOCTH OXJIAXIEHHOHW pbhIOBI — BaXKHAs COCTABJAIOIIAs Pa3BUTHUS
XOJIOIMJILHON TEXHOJIOTUHU B Hamel ctpane. [Ipu 3Tom, 10715 ChIpbs, HAPaBIsSEMOro Ha BHIPAOOTKY
OXJIAXKACHHOM pBIOBL, cocTapiseT 12,5 % ot obuiero ynoBa poccuiickumu cynamu [Poccrar, 2010].
HeiHe ycTaHOBIICHHBIE CPOKHM TOJHOCTH Ha OXJaxkAeHHYo pbidonpoaykuuto [['OCT 814, TY 9261-
094-00472093-2000 u 1p.] HE COOTBETCTBYIOT OOBEKTUBHBIM peanusM U TpeOOBaHUSAM phIHKA. Bee
3TO 00YyCIIaBIMBACT aKTYaJIbHOCTh U HEOOXOIUMOCTh TIPOBEJCHUS PA0OT B TaHHOM HAIPaBJICHUH.

3amaueil uccienoBaHUM SBISUIOCH YCTAHOBIEHHE OoJiee UINTENIBHBIX CPOKOB XPAHEHUS
OXJIQXKJICHHON pBIOBI TPU OJHOBPEMEHHOM CHM)KEHUM KOJMYECTBAa JIbJAa, HCIOIb3yeMOro NpHU
MEpechIKe pPHIObI, YTO, B CBOIO OuYepedb, CHOCOOCTBOBAJO OBl CHHXKEHUIO U3/IEPIKEK

MIPOU3BOAUTENEH MPU TPAHCIIOPTUPOBKE TOTOBOM PHIOOIPOTYKIIUH.
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PaboTel MO yCTaHOBIEHHIO CPOKOB TOJHOCTH OXJAXIEHHOUW pbIObI mpoBogminck ¢ MYK
4.2.1847-04.

[Ipr 3TOM HCIIONB30BATUCh (PUBNYCCKHUE, XUMHUYSCKHE W MHKPOOHMOJIOTHYECKHE METOIIBI
aHajgu3a, B TOM YHWCJe OOImMMI XMMHUYECKHUH COCTaB, BIaroyaepkuBaroilyio crocooHocts (BYC)
Mmsca, pH, conepkaHne BOZOPACTBOPUMBIX U CONEPACTBOPUMBIX OCIIKOB, a30T JIETYUYHUX OCHOBAHHIA
(AJ10).

Onpenenenne obmero xumuueckoro cocraa, BYC, AJIO, mpoBogwiM MO METOAMKAM,
npencrasieHHbIM B [OCT 7636 «Ppiba, MOpcKHe MIICKOMHUTAIOIINE, MOPCKHUE OCCITO3BOHOYHBIE U
MPOAYKTHI UX TepepaboTKu. MeTobl aHAIH3a.

MukpoOHOIOTHYECKUE HCCICIOBAHMS TPOBOIWIN B COOTBETCTBUU C TpeOOBAHUSIMHU
CanlluH 2.3.2.1078-01 1 MVYK 4.2.1847-04.

OObeKkTamMu HCCIeI0BaHMs SBISUTUCK: Tpecka Oantuiickas Gadus morhua; Kapn 3epKaJIbHBIN
Cyprinus carpio carpio, popens panyxxnas Oncorhynchus mykiss.

OOumii XMMUYECKUI cOCTaB PHIOBI IpeICTaBIEeH B Ta0. 1.

Tabnuua 1
XHMMHYeCKHIl COCTaB HCCJIEJOBAHHBIX 00Pa3L0B PHIObI
Bun pei0b1 Brnara benox Kup 3ona
Tpecka 81,6 16,9 0,3 1,0
Kapn 73,5 13,9 10,8 1,2
dopenb 70,3 20,7 7,84 1,1

[To mporpamme HCCIIEIOBaHUIA MPEATONArajJoCh YBEJIUYUTh CPOK TOTHOCTH OXJIaXKICHHON
pBIOBI 10 14 cyTOK 3a cuer:

MEPECHINKU JbA0M B KomnuecTBe 40% oT Macchl pbIObI;

UCTIONb30BAaHUS B KadeCTBE Tapbl TEPMOKOHTEHHEPOB M3 BCICHEHHOTO MOIHUCTHPOJIA.
O6nanas Hu3koi TertonpoBogHocThio A = 0,09-0,14 B1/(M*K), naHHbIi MaTepuan npensTcTByeT
MIPOHUKHOBEHUIO TEIJIa U3 OKPY)KAIOILIEH cpeibl BO BHYTPEHHUI 00bEM Tapbl, YTO CIIOCOOCTBYET
yYCTaHOBJIEHMIO OoJiee CTaOUIIBbHBIX YCIOBUN XpaHEHUS U TPAHCIOPTUPOBKU;

NPEeIBApPUTEIHHOTO OXJIAKACHUS PBIOBI JIbI0COJIEBOI CMECHIO.

[To pesynbrataM HCCIICNOBaHMH yCTAaHOBIEHO, YTO Yxke Ha §8-12 cyr. oOpasipl,
3arOTOBJICHHBIE B COOTBETCTBHMM C  TEXHMYECKHUM  3aJlaHHeM, 10 XHMHUYECKUM U
MHUKPOOHOJIIOTHYECKIM TOKa3aTeNIsIM TIPEBBIIIAIIA  HOPMBI, YCTAaHOBJICHHBIE B HOPMAaTUBHOU
JTOKYMEHTAI[MH, YTO HE COOTBETCTBOBAJIO MpEAIOiIaraéMbIM cpokam xpaHeHus (14 cyr). beum
CleNaHbl  MpPEABAPUTENbHBIC  pacyeThl, MOATBEPAMBIINE HEOOXOOMMOCTh  KOPPEKTHPOBKU

TCXHOJJIOTHHN OXJIAXACHUSA, a HUMCHHO:
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clielyeT MpeaBapuTeIbHO OXJAaIUTh pPHIOY Tepea €€ YKIaAKOH B TEPMOKOHTEHHEPHI.
KonuuecTBo Terma, KOTopoe HEOOXOAMMO OTBECTH ISl OXJIaXACHUs | KT pbIObI (Ha mpumepe ¢uie
TPECKH), pACCUUTAHHOE 110 POpMYIIE:

Q=G = (ix— iy,
rae O — KOJIMYECTBO TEeIJia, OTBOJAMMOE OT PhIOBI, KJ[XK;
G — macca pwIOHI, KT;
i, — yIeTbHas SHTaJIbIHs B HaYalle OXJIXKACHUS, K/ [K/KT;
ix — ylelbHas SHTAJIBINS B KOHIE OXJIAXKICHUs, KJK/KT.
MpW 3HA4YCHUsX HHTaIbHUU I, = 336,2 xJlx/kr u i, = 212,3 x/Ix/kr (beikoBa, bemora,1986)
COCTAaBJISCT:
0=1=%(336,2-212,3) = 123,9 x/Ix.

Xoo10npou3BOAUTENBHOCTE 1 KI Jpaa coctaBisaet 333,5 k/[x. KonmnuecTBo nbaa, npuMeHsieMoe
MIPH TIEPECHINKE PHIOBI B COOTBETCTBUU C TEXHUUYECKHM 33JaHueM (TPEIJIOKEHHBIM 3aKa34UKOM )

coctanisieT 40% OT ee Macchl XOJIOAONPOU3BOAUTENBLHOCTD (o) 400 T 1bJ1a COCTaBISET:

qo = 333,5 % 400/1000 = 133,4 xJIx.

Takum 00pazom, MPOBEICHHBIE PacUeThl MOKA3ald, YTO TOYTH BCE KOJIMYECTBO XOJIOA,
MIPOU3-BOAMMOE JIBJIOM TIPH TIEPECHINKE, UIET Ha JOCTIDKEHHE HEOOXOIMMOM TeMIeparypsl (MUHYC
1 °C), a He Ha TOJIEP)KAaHKUE 3aJAHHON TEMIIepaTyphl B TOJIIE Msica pbIObI (Tabm. 2). CnencrBruem

OTOTI'0 ABJISACTCSA IMMOJHOC TAAHUC JIbJla B HAYAJIC CPOKa XPaHCHUA pI)I6I>I.

Tabmuna 2

KosnvecTBO Temia, KoTopoe He00X0AMMO OTBECTH OT 1 KI phIObI IPH ee OXJIAKIAEHUH JIbI0M

Bunp! pe16 Temnora, kKoTOpyo HEOOX0aAUMO | XOJI0JIOMPOU3BOAUTEIILHOCTD
OTBECTH OT PBIOBI, KJ[K/KT abaa, KJHk/Kr
Tpecka 123,9
Kapm, popens* 117,7 133,4

[Ipumeuanue. * 3HaueHHs SHTANBIINU, TPU KOTOPHIX PACCUUTHIBATIACH OTBOAMMASI OT PhIObI TETJIOTa
KaK JUIsl Kaprma, Tak ¥ Ui (openu, ObLIM YCIOBHO MPHUHSITHI OAWHAKOBBIMHU, T.K. 00a BHJA
OTHOCSITCS K )KUPHBIM pbIOam.

COOTBETCTBEHHO, HEOOXOAMMBIC YCJIOBHS XpaHeHHs (B cooTBeTcTBHH ¢ TY 9261-094-
00472093-2000) MoOryT MONACPKUBATbCS HCKIIOYUTEIBLHO 3a CYET XOJIO/Aa, BbIpadaThIBAEMOTO
XOJIOAWIBHOW YCTAaHOBKOM B KAMEPE XPaHEHUs, T.€., 3a CUET YCJIOBUM BHEIIHEN CPEBL.

[Ipennaraemasi TEXHOJIOTHUYECKAsT CXeMa MPOU3BOICTBA OXJIAXKICHHOW PHIOBI MPEICTaBICHA

Ha puc. 1.
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I

Moiika

A 4

Pa3nenka

l

Duire Crelikn Tymka

IMoaroroBka IIpenBapurtenbHOe OXJIakKAeHHE IMoaroroska
Tapbl — JIb/10C0JIeBO# cMechio (5% coau oT < JbJ0CO0JIEBOM
Maccsl Jbaa) 10 0-munyc 1 °C (12-14 4) cMecH

!

Yki1aaka B TepMOKOHTEHEPbI

A
Iepecvinka abaom (40 % ot /

Macchbl pbIObI)

!

Xpanenune (0-mmoc 1,4 °C)

IHoaroroBka
JbIA

Puc. 1. Texnosoruveckasi cxemMa Npou3BOACTBA OXJIAKICHHOU PHIObI

[IpenBapurenbHOe OXJIAXKIACHUE PHIOBI JIBIOCOJIEBOW CMECHIO OCYIIECTBIUIA CIIETYIOUTUM
obpazom:

Pri6a (¢une, creiiku, TYIIKK) TOPSAHO TIepechInanach JbA0C0NIeBOI cMechio (5% OT Macchl
JpAa) B OXJaxjaawmomen emkocTtu. JlJis TPUTOTOBIEHUS JbJAOCOJEBOM CMECH HCHOIb30BaJICs
npoOneHsrid u denryidateiii en. [lpu ykimaneiBaHuM pBIOBI B €MKOCTH ISl MIPEIBAPUTEIHLHOTO
OXJaXKIECHHS Ha JTHO €eMKOCTH HACHITIAJICA CIOH JIBIOCOJIEBOM CMECH BBICOTOM 4-5 cM, 3aTeM CJIOH
pbIOBI U T.1. Ha BepxHMii cloii HaCKIMANCs CIOH JIbJOCONIEBON CMeCH BbICOTON He MeHee 20 cM.

Pacxon npaa coctapmnsin 60 % oT mMacchl peiObl. B Takom Buae ppiba HaXoquiIach B TEUCHUE
12-14 wacoB gm0 poctwxeHus temmeparypsl B msce 0 °C. Jlamee peiba  yKiaablBajiach B
TEPMOKOHTEHHEPHI ISl TOCIEAYOIIErO XPaHEHHUS.

OxnaxkaeHHass pplda XpaHWIach B TeUYeHHE |8-TH CyTOK B XOJOJWJIBHOM KaMmepe NpH

temneparype ot 0 go mmoc 1,4 °C. Ha 1, 5, 8, 11, 14, u 18-e cyTku priba u3BIeKasach U3
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XOJIOAMJIBHOM ~KaMepbl Il IPOBEAECHUS MHUKPOOHOJIOTMYECKMX, XMMHUYECKUX M OpraHo-
JENTUYECKHUX UCCIIEA0BaHUM.

C yBennyeHHeM CpOKOB XpaHEHHs HaOIofanock nocrenennoe cHuwxkenue BYC, npu stom
MUHUMaJbHbIE 3HaYeHUs mopsnaka 68% nns Tpecku Habmonanuch Ha 14-18 cyT., B To Bpems
Kak, 0e3 NpUMEHEHUs NpelBapUTEIbHOIO OXxJaxaeHus cHmwkeHue BYC HaOmomanoch yxe
Ha 5-8 CyTKH.

[IpenenbHBIl ypOBEHb a30Ta JIETyYMX OCHOBAaHUM, YCTAaHOBIEHHbIM B Poccum s
kadectBeHHOW pbiObI [CanlluH 2.3.4.050] mms skcmopra, a Takke B EBporeiickom corose
(95/149/EC), paBen 35 mr %. Takoe 3HaueHHE AOCTUrajoCh B TEUEHHE BCEro CpPOKa XPaHEHUS,
ofgHako, auHamMuKka HakorieHuss AJIO B oOpasmax, ¢ OpPUMEHEHHEM IPEIBAPUTEIHHOTO
OXJIKJEHHUs Oblla CYIIECTBEHHAa HWXKE, 4eM B o00paslax, 3aroTOBICHHBIX 0€3 MpUMEHEHHS
TaKoBOTO. (TadMI. 3).

3nadeHust nokaszareiae AJIO, momydeHHBIE B IpOLIECCE 3KCIIEPUMEHTA, IMOATBEPAMIN
JaHHbIe Ipyrux uccuenosareneit [Monique Etienne, 2005], cBunerenscTBytomue o Tom, uto AJIO
HE SIBISIETCS B TIOJMHOM Mepe OOBEKTHBHBIM TIOKA3aTelIeM CBEXECTH T.K. B HAYAIbHBIA MEPUOT
XpaHEHHs JMHAMMKa €ro HaKOIJIEHUs BbIpa)keHa ci1alo.

Pasnuna B nuHamuke HaxomieHus AJIO mexnay oOpasunaMu, CBUAETENBCTBYET O
LIEJIECOOOPA3HOCTH BHECEHUS JIOMOJHHUTENBHOM TEXHOJIIOTMYECKOM omnepanud, a HWMEHHO
MIPEBAPUTEIBHOIO OXJIAXKJIEHUS IPU HCIIOJIb30BAaHUU B KAaue€CTBE Tapbl TEPMOKOHTEHHEPOB INPHU

yCIIOBUM XpaHeHUsl peIObI pu Temiieparypax 0 —+1,4 °C. (puc. 2).

Tab6muna 3
3naueHue a3ora JeTy4ux ocHoBaHuii (AJIO) B mpouecce xpaHeHust
Bun
PG AJIO, Mr%
I cyT Scyt Scyr 11 cyT 14 cyt 18 cyt

Tpecka 14 14 15 18 24 31

Kapn 10 15 13 17 21 29
®dopenb 11 10 15 15 24 28

Pesynbrarer uccnenoBanus usmenenuss KMA®AuM (KOE/T), npencraBinennbie B Tadm. 4,
HaIVISIIHO TIOKA3bIBAIOT, YTO MPHUMEHEHHE MPEIBApPUTEIHLHOTO OXJaKICHHS MPU YCIOBUHU Cl1abo-
MOJIOKUTENIbHBIX TEMIIepaTyp XpaHeHusi u nepechinke apaoM (40% oT mMacchl pbIObI) TO3BOMSIOT
YBEJIMYUTH Tepuoj XpaneHus a0 noctmwkeHnss KMA®AHM npenenbHbIX 3HaueHui. Tak 00pasipl,

MOTy4YeHHBIE O€3 MPUMEHEHNS MTPEABAPUTEIHFHOTO OXJIXKICHUS, Yoke 8-12 CyTKH TOCTHTaIIN TIPEIeITh-
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Puc. 2. lunamuka cogep:xanust AJIO B ¢pusie Tpecku B nmpouecce XpaHeHUst

HBIX 3H3‘-I€HPII>1, B TO BpCMA KaK IPHU CXOAHBLIX YCJIIOBHAX XPAaHCHUSA 06p8.3HI>I, BI)Ipa6OTaHHI)Ie C

MPUMEHEHUEM TIPEABAPUTEIBLHOTO OXJIAXKICHHS, TOCTUT AN TaKUX 3Ha4ueHu Ha 14-18 cyT.

Tabmuna 4
N3menenne KMA®AHM MbIIIEYHOI TKAHU OXJIAKICHHOU PHIOBI
Bun Cmoco0 3nauenue KMA®AHM, cyT
PBIOBI OXJIAXKACHUSA Dor 5 2 B 14 13
Tpecka | Bes mpexs. oxu. 1,3*10° 1,4¥10* | 1,1*¥10% | 1,1%10° - -
C mpemB. OXII. 2%10° 1,1¥10° | 1,5%10% | 4,9*10* | 5,8*10% | 1,2%10°
®opens | bes npess. oxIL. 1,3*10° 1,4*¥10° | 1,1*¥10° - - -
C npefs. oxII. 2%10° 1,1¥10° | 1,5*10° | 4,9*10* | 5,8*10" | 1,2*10°
Kapr Be3 npeis. OxJL. 2,1*¥10° 1,8¥10% | 2,4*10% | 6,5*10° - -
C IpemB. OXII. 2%10° 1,1¥10° | 1,5%10% | 4,9%10* | 5,8*%10° | 1,2*10°
BeiBOabBI

1. PesynbraThl HCCIEIOBAaHWN TO3BOJIUIM YCTAaHOBUTH W HAy4YHO OOOCHOBATh CPOK
TOAHOCTH OXJIAXKJCHHOW PBHIOBI, M3TOTOBICHHOM B COOTBETCTBHHM C H3JIOKCHHOM TEXHOJOTHUEH,
paBHbIH 12 cyTOK.

2. YBenuueHue CPOKOB FOAHOCTH BO3MOXKHO MPU YMEHBUIEHUU KOJIWYECTBA JIbJa, UCTOJb-
3yeMOT0 JIJIsl IEPECHINKU OXJIaxAeHHOU prIObI Ha 10%, 4TO AaeT MOMOTHUTEIBHBIC IPEUMYIIIECTBA
MIPH €€ TPAHCIIOPTUPOBKE 10 KOHEYHOTO MOTPEOUTENS.

3. JIns monyuyeHUs OXJaKICHHOW PBIOBI ATUTENBHBIX CPOKOB XPAaHEHHUs, TMPHU yCIOBUU
WCTIONB30BAHUS JUISI XPAHEHUS U TPAHCIIOPTUPOBKH PHIOBI TEPMOKOHTEHHEPOB, MOATBEPKICHA
HEOOXOAMMOCTh JIOMOJIHUTEIFHON TEXHOJIOTMYECKOW ONEpali, a WMEHHO MPEIBAPUTEIHHOTO

OXJIAXKIEHHUS JIbIOCOJIEBONH CMECHIO.
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IHHEPCIIEKTUBHBIE HAITPABJIEHUS ITOJTYYEHUA CYXUX OCHOB
N3 MAJIONEHHBIX ITPOAYKTOB PA3JIEJIKHU IPYIOBBIX PbIb

JI.B. Anmunoega, O.1I1. /léopanunosa, FO.H. Boponyoea
Q@I'BOY BIIO «BI'TA», Boponeorc, Poccus

meatech(@yandex.ru

[lepen coBpemeHHOM pbBIOHOW oOTpaciabio Poccum TmocraBieHa 3a7ada  IOBBIIICHUS
3(GGEKTUBHOCTH UCIOJIB30BaHUS M PA3BUTHUS PECYpCHOIO MOTEHIHAanda pPbIOOX03HCTBEHHOIO
KOMILJIEKCA. B KadecTBe OQHOro M3 MyTed IPEONOJIEHUS KPUTUYECKOIO OTCTABaHUS POCCHUICKUX
PBHIOOXO3SIICTBEHHBIX OpraHM3aldii OT 3apyOeKHBIX IO TEXHOJIOIMYECKOMY YPOBHIO SBISETCS
aKTUBU3aLUA  HayuyHbIX  HccienoBaHuil. OnpHoM W3 1eneil, TOCTaBIEHHBIX  MeEpen
pbIOOnIepepabaThIBAONICH OTPACblO, SBISETCA YBEIMYEHHE OOBEMOB U YIIy4YIIEHHE KauecTBa

TOBapHOI pHIOHOM MPOAYKLUH, YTO BIIEUET 3a cOO0M poCcT 00bEMOB BTOPUYHOIO CHIPBS.
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[TepepaboTka MPOAYKTOB pa3ieiaKku prIObl OCOOCHHO aKTyalbHa, TaK KaK HAMpsSMYIO CBA3aHa
¢ mpoOieMol SKOJNOTHWH, TaK KAaK B HaIled cTpaHe MPaKTUYEeCKH OTCYTCTBYIOT 3aBOJBI I10
KOMITJICKCHOU TIepepabOTKe PHIOHI.

PbIOHBIE OTXOMBI COCTABIISIIOT BaXKHBIH pe3epB MPOIOBOJILCTBEHHOTO ChIPbs, KOTOPBIA 4acTo
HEIOOIICHUBAIOT. B mporecce pa3aenku npynoBsIxX pbid momydaroT 31- 33% ManoneHHBIX MHIIEBhIX
OTXOA0B, U3 HHUX 22-24% COCTaBISIIOT TOJIOBBI, KOCTH, IUIABHUKH, KOTOpbIE, KaK IPABUIIO, B
OCHOBHOM HAaNpPABJISIOTCS Ha KOPMOBBIE M TEXHHUYECKHE Ienu. V3yueHne XMMHUYEeCKOTO COCTaBa
TOJIOB, KOCTEW, 4YellyH, IJIaBHUKOB CBHUJETENIbCTBYET O HAJWYMHM B HHUX IEHHBIX MHUTATEIbHBIX
BeniecTB: Oenka 12 - 18,9%, xupa 12,3-15%, munepansubix BemecTs 5,5-10%, Buramunsl. B cBs3u
C 9TUM TIOHSATHEM HHTEpPEC K MepepadoTKe MAJIONEHHBIX MPOIAYKTOB Pa3[eNiKH PhI0 HA MUIICBBIC
nend. B Buay gocTaro4Ho OonbHIMX OOBEMOB IMPOW3BOJACTBA 3HAYEHUS TPHUOOPETAIOT PBHIOBI
BHYTPEHHUX BOJHBIX OacCEHHOB, B YaCTHOCTH MpyaoBas peioa [1].

Tak KaK CpOKM XpaHEHHs MAJOLEHHBIX MPOAYKTOB PA3ENIKH MPYIOBBIX PHIO B CBEXKEM U
3aMOPOKCHHOM BHJIE HE MPOIOJKUTEIHHBI, HEOOXOIUMO BBIOPATh CIIOCOO KOHCEPBHPOBAHHS IS
YBEJTUYCHHS CPOKA XPaHCHHUSI.

TpaauLIMOHHBIM M BMECT€ C TE€M, NEepPCINEKTUBHBIM HAMpaBiICHUEM SBISIETCS CyLIKa.
[TomydyeHne CyXuX OCHOB MOXET 3HAUUTENIBHO DPACIIUPUTH ACCOPTUMEHT MPOAYKTOB OBICTPOTO
MIPUTOTOBIICHUS, HAIPUMEP CYIOB M COYCOB. YUUTHIBass COBPEMCHHBIC TCHIICHIIMU B Pa3palbOTKe
YIOOHBIX (POPM BBICYIICHHBIX MPOIYyKTOB, HAIIPUMEP B BH/I€ TOHKOM3MEIBUEHHBIX TTOPOIIKOB.

Cymka B HIQASIMIUX YCIOBUSX IO3BOJISET COXPAHUTH BCE MUTATENbHBIC BEIIECTBA B
HaTUBHOM BHUJE, CTAOMJIM3UPOBATh KAue€CTBEHHBbIE II0KA3aTENM B HEPETYIHPYEMBIX YCIOBHSIX
XpaHeHusl, CO3/1aTh aCCOPTUMEHT JOCTYIHBIX MO LIEHE U yAOOHBIX B MCIOJIB30BAHHH MPOIYKTOB C
MHUHHMMAJIbHBIMU 3aTpaTaMy BPEMEHU Ha UX IPUTOTOBJICHUE.

Ilens paboTBl COCTOMT B TIONYYEHHMM U HCCIEAOBAHMHM TMPOIYKTOB pAa3ACiKu pPbIO
MIPUMEHUTEIHHO K IPOU3BOACTBY CYyXHX OCHOB JUISl TOPSIYUX MEPBbIX OJIIO U COYCOB.

CrenuanbHO TOATOTOBIIEHHBIE MPOAYKTHI Pa3fAeNiKi MPYIOBBIX PBIO (TONCTOIOOHMK, Oemblit
amyp, Kapm) B BUJIE TOJIOB, IJIABHUKOB, YEIIIyH, KOKU, MSICOKOCTHOTO OCTaTKa, BHICYIIUBAIIA ABYMS
crocobamu (BaKyyMHO-CyOJIMMallMOHHAsl CyIlIKa M KOHBEKTHBHAs CyLIKa B BUOPOKMIISILEM CIIOE),
MOJTyYEHHBIH CyXOH OCTaTOK U3MENBYalIH 10 MOPOUIKOOOPA3HOTO COCTOSHUSI.

Cyxy10 pbIOHYIO OCHOBY, MOJTYUYEHHYIO Pa3HBIMU CIIOCOOAMU CYIIKU UCCIEIOBAIA Ha CONep-
JKaHHe BIIard, OEIKOB, )KUPOB U CYXHX BEIIECTB. Pe3ynbTarhl HcciaenoBaHus MPUBEACHBI Ha puc. 1.

N3 momy4yeHHBIX pe3ybTaToOB CIEAYET, YTO COACp>KaHHUE Oelika B MPOIYKTE, BBHICYIIEHHOM
METOZIOM BaKyyMHO-CyOIMMAallMOHHOW CYIIKH, HE 3HAUUTENBHO NPEBBIIIAET KOJUYECTBO OElka B

o0pa3ie, BBICYLIEHHOM METO/IOM KOHBEKTUBHOM CyIIKH [2].
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Puc. 1

C nenbio U3y4eHHs MOJIE3HBIX CBOMCTB IMOJNYYEHHOTO MPOAYKTA ObLI MPOBEIEH KOMILIEKC
WCCIEAOBAHUM 1O OMNPENEICHUI0 AMHUHOKUCIOTHOIO, YXUPHOKUCIOTHOTO, BUTAMHHHOIO U
MUHEPAJIILHOTO COCTaBa CyXOi phIOHOI OCHOBBI.

[Toka3zaHo, 4TO Ccyxasi ppIOHAass OCHOBAa MMEET BBICOKYIO OHMOJIOTHUYECKYIO TOJHOIICHHOCTD
Oenka, IpH COIepP>KaHUHU TOUTH BCEX HE3aMEHUMBIX aMUHOKHCIIOT, PEBaIMPOBAHUH TaKON He3aMe-
HUMOM aMHHOKHUCIOTHI, Kak mu3uH (3,33%, 4,07%). B Tabn. 1 npencraBieH cpaBHUTENbHBIN aHATU3
AMUHOKHCIIOTHOTO COCTaBa CyXOi pBHIOHON OCHOBBI, ITOMyYEHHOUW Pa3HBIMH CIIOCO0aMU CYIITKH.

W3 namapix Tabm. 1 BUAHO, YTO COACp)KAaHUE AMHUHOKHCIOT B 00pasie, BBICYIICHHOM
CyONMMAIIMOHHOM CYIIKOW, HE3HAYMTENbHO MPEBBIIIAET COAEPKAHME JTUX K€ AMUHOKHCIOT B
o0pa3iie, BBICYIIIEHHOM KOHBEKTHBHOMU CYIITKOM.

AHanu3 )KUPHOKHUCIOTHOTO COCTaBa, MPEJCTABICHHBIN B Ta0J. 2, MOKa3al HATHYUE B CYyXOl
pPBIOHOM OCHOBE TaKMX Ba)XKHBIX B MMUTAHUU YEJIOBEKA HE3AMEHUMBIX MOJUHEHACHIIIEHHBIX KUPHBIX
KHCIIOT KaK o-JTHHONIeHOBas (®-3) — 2,14%, y-nunoneHonas (®-6) — 0,17%, nunonesas — 12,78%.

HccnenoBanne cyxoil OCHOBbI Ha HAJIM4YKME€ BUTAMUHOB U MUHEPAJIbHBIX BEIIECTB MMO3BOJIUIIO
CIenaTh BBIBOJ, YTO cyXas phIOHAas OCHOBa Oorara Takumu BUTamuHamu Kak: A, E, By, B,, PP, a
TaK)K€ MOXET CIY>KUTb HMCTOYHUKOM TaKWX MHUKPODJIEMEHTAMH, KaK: KaJblUid, MarHui, Kajaui,
HaTtpuit u pochop. KonnyecTBeHHBIN cOCTaB 0OHAPYKEHHBIX BATAMHUHOB U MUHEPAJIbHBIX BEILIECTB
MpHUBeeH B Tabm. 3.

OcHOBHBIM W  OO0s3aTENbHBIM  TIOKa3aTejleM  KadecTBa  SBISIETCS  OE3BPEAHOCTH
(6e3omacHOCTh) MPOAYKIMH JUTsl YernoBeka. it 3TOro OBLIM OINpeneieHbl MUKPOOHOJIOTHICCKUE
MOKa3aTelld TMOJIyYeHHON CyXol pBIOHOH OCHOBBI HEMOCPEICTBEHHO TIOCTE BBICYIIMBAHHUSA.
Pesynbrarel okcriepuMeHTa nokasanu, uyto 3HadueHne KMA®aM 0,65¢10° KOE/r IIpU JOIyCTUMOM

snagennn 5+10° KOE/r. Baxrepuu pona Salmonella u Stafilacok ne o6HapysxeHst [3].
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Tabmuna 1

HaunmenoBanne KonBekTuBHas CybnumarimoHHas
aMHHOKHUCIIOTHI, %o: CyIIKa CylIKa
He3ameHnMbIe aMHMHOKHCIIOTBI
JleninuH 2,94 3,48
Wzonelnux 1,27 1,34
Bamun 3,14 3,27
Tpeonnn 1,78 2,37
dennnagaHuH 1,89 1,87
I'nctnann 1,21 1,07
JInzun 3,33 4,07
Hroro: 15,56 17,47
3aMEHUMBbIC aMHHOKHCIIOTBI
Metnonun 1,48 1,42
Tuposun 1,25 1,27
[Iponun 2,94 3,25
ApruHuH 2,46 3,39
CepuH 1,77 2,05
AnaHuH 3,18 3,95
JRiz000%05o 5,05 6,02
Huctuna 1,08 1,31
I'myramuHOBas KUCJIOTa 6,84 8,58
AcriaparmHoBast KUCJI0Ta 4,49 6,30
Hroro: 30,54 37,54
Tabmuna 2
Haumenosanue KK Nuneke KK Conepxanue KK, %

MupuctruHoBast 14:0 1,57
ITaneMuTHHOBAS 16:0 18,02
[TaneMmuToIEMHOBASA 16:1 9-1uc 6,21
OneuHosas 18:1 9-muc 40,39
BaknenoBas 18:1 11-tpanc 4,54
JImHonenas 18:2 12,78
Y-JIMHOJIEHOBAsI 18:3 ®-6 0,17
O-TUHOJICHOBAS 18:3 -3 2,14
ApaxugoHoBas 20:00 0,26
Tongounosas 20:1 2,56
DHKO3aIIeHTOCHOBAs 20:50 0,79
DpyKoBast 22:1 0,71
Jloxo3arekcacHoBas 22:6 0,59
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TabGmuna 3

HanmenoBanue Pe3zynbrar HanmenoBanue Pezynbrar
BUTAMHUHA, CIMHUIIA HCIBITAHUI MHUKPODJIEMEHTA, HACIBITAaHUI
U3MEPEHUS €AMHUIIA U3MEPEHUS
A, Mr% 19 Kanprouit, Mr% 9060,5
E, Mr% 0,32 Marnuii, Mr% 223
B, Mr% 0,25 Hunk, Mr% 6,89
B, Mr% 0,2 Kanuii, Mr% 807,2
PP, Mr% 2,2 Harpuii, Mr% 4939
- - Kenezo, Mr% 4,61
- - Mapranen, Mr/kr 2,35
- - Mens, Mr/kr 0,46
- - Dochop, Mr% 2728

B xone paboTel mpoBeneHbl pacdyeThl MHUIEBOW M OHMOIOTMYECKON LIEHHOCTH IMOTyYeHHON

Cyxoi OCHOBBL. B pesynprare momyumian (QyHKIUIO JKeIaTeIbHOCTH, JeXallylo B npenenax ot 0,8

10 0,99, 9TO CBHIETEIBCTBYET O JOCTATOYHON OHMOJOTHYECKON IIEHHOCTH Tpoaykrta. [lumesas

LIEHHOCTh TOJy4Ye€HHON cyXoi pblOHON ocHOBBI coctaBmiia 320, 5 kkan. Pesynbrarel pacueToB u

omnpeneneHue QyHKINHU )KeTaTeTbHOCTH MPEICTABICHBI Ha PUC. 2 U 3.

[luarpamMma PYHEUHA XEASTENLHOCTH X

Manurpa |

[T UsnmHap

Crontiey |1_:I
Manurpa | -

Puc. 2.
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Puc. 3.

Ha ocHOBaHMM TIOTY4YEHHBIX JAHHBIX MOXHO CIENaTh BBIBOX O IEPCIEKTUBHOCTH
MOJYYEeHUsI CYXMX OCHOB M3 MAaJIOLIEHHBIX NMPOAYKTOB pa3/ieiKd MpynoBbIX pbl0. CyXue OCHOBBI
MOTYT CTaTh MOJHOLIEHHBIM HA0OPOM JUIS NMPUTOTOBIICHUS MEPBBIX OO, COyCOB JJIsl IIMPOKOTO
Kpyra HaceneHusi. B Habop BXOOUT HE TOJNBKO CyXHM€ OCHOBBI, HO TaK, € CIELUUU U IPUIIPABBHI.
Hcnonb30BaHNE CyXMX OCHOB MO3BOJIMT 3HAYMTEIBHO OOJIETYUTh MPUTOTOBICHNUE PHIOHBIX MEPBBIX
6mron u coycoB. IIpogykr ynoOeH B HMCIONB30BAHMM M IPU XPAaHEHUH, 3aHMMaeT He OoJbline
00bEMBI, a TaK K€ MMEeT He OOJbIIYI0 MACCy U YBEIMUEHHYIO MPOIODKUTEIBHOCTh XPaHEHMS.
Ha ceromusiiamii IeHb HE CYIIECTBYET MPOAYKTOB OBICTPOrO MPUTOTOBICHUS, UMEIOIIUX MOTHOCTHIO
HaTypajbpHbIi cocTaB. IlosBiIeHHE HA PBIHKE CyXMX OCHOB HEIPEMEHHO CTAHET HOBIIECTBOM M

MTO3BOJIUT PACUIMPUTH ACCOPTUMEHT YK€ UMEIOIIUXCSI MPOIYKTOB OBICTPOTrO MPUTOTOBJICHHUS.

Chnucok JuTeparypsl
Antunosa, JI.B. PeiboBoncTBo. OCHOBBI pa3Be/eHusl, BBIJIOBA U MEPEepabOTKH PBIO B MCKYC-
CTBEHHBIX Bomoemax [Tekcr]: yue6HOe mocooue / JI.B. Antumosa, O.I1. /IBopsauHoBa, O.A. Bacu-
nenko. — Cr6.: TMOP/, 2009. — 472 c.: .
I'OCT 26668-85 IlpogykTel mnuiIeBble W BKycoBble. Metoabl orbopa mnpol s
MUKPOOHOJIOTHYECKUX aHATN30B. MeToIbl OIpeiesieHsI MUKPOOHOIOTUYECKUX MTOKa3aTeleH.
Ilo3usikoBckuii, B.M., PszanoBa O.A., Kagsenun T.K., Janyk B.M. Dkcneptuza psiObI,

PBHIOOTIPOTYKTOB U HEPBIOHBIX OOBEKTOB BOMHOTO Mpombicia. KadecTtBo n 6e3onmacHocTh [Tekcr]:
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yae6Hoe nocobue / B.M. Ilo3usikoBckuii, O.A. Ps3anosa, T.K. Kanenun, B.M. Jlauyk; mog oOmi.
Pen. B.M. Tlo3nsikoBckoro. — 2 u3n., uctp. W gon. — HoBocubupck: Cubupckoe yHHBEPCUTETCKOE

n3narenscTBo, 2007. —311c.

VK 664.959
OTHOCTAJIMUHBIN U JIBYXCTAINNHBINA

®EPMEHTATUBHBIA I'IJIPOJIN3 MSICA MUJTUHA

M.B. Apnaymoes
DI'Vil « BHHUPOy, Mockea, Poccus

Beenenne

Muauu  SBISIOTCA  CBIPbEM [UIsl NPOM3BOACTBA IIUPOKOTO aCCOPTUMEHTA IPOLYKTOB
03/10pOBUTENBHOTO JielcTBUA. biaronaps conep)kaHui0 HE3aMEHUMBIX aMHHOKMCIIOT, MOJIMHEHa-
CBILIEHHBIX JKUPHBIX KUCIIOT, MAaKpO- U MUKPO3JIEMEHTOB, MUJIUU, MOTYT OBITh MCIOIb30BAHbI JJIS
MIPOU3BOJCTBA (DYHKIIMOHAJIBHBIX MUILEBBIX MPOAYKTOB, JUETUYECKUX (1€4eOHBIX U MPOQUIAKTH-
YEeCKUX) MPOAYKTOB, CIELMATM3MPOBAHHBIX IHIIEBBIX IPOAYKTOB, NMPOAYKTOB MUTaHUA JeTel
pa3IMYHOrO BO3pacTa, a TaKkKe OMOJNIOTMYECKH AaKTUBHBIX J00aBOK K mume. KuciorHeie
THIIPOJIN3ATHl U3 MsCA MUJIWN UCTIONB3YIOTCS B HAIIeH CTpaHe B JIe4eOHOM M MPOQPUIAKTHIECKOM
MIUTAaHUHU B3POCIOrO M JETCKOrO HaceleHus. TeM He MEHee, HEJOCTATOYHO YAOBJICTBOPHUTEIbHBIC
OpPraHOJIEITUYECKNE II0KAa3aTeld, a TaKKe IOJIHOE WIM YaCTHYHOE pa3pyLIeHHE HEKOTOPBIX
HE3aMEHHMBbIX AMHUHOKHCIOT B IPOLECCe KHUCIOTHOTO THUIPOSU3a ONPEACTHIN HEOOXOIUMOCTh
pa3paboTKu MeTOZOB (PEPMEHTATHBHOTO MOJIYYCHUS MHUIUHHBIX THIPOIU3aTOB. B CBS3M C 3THM
ObUIM HayaThbl MCCIEJOBAaHUs, HAlpaBICHHbIC HA IMOJyYE€HHE TMIPOJIU3aTOB Msca MUAUN IyTeM
(epMeHTONMM3a ¢ UCTIOIB30BaHUEM Pa3IMYHBIX KOMMEpUYECKUX (DEpMEHTHBIX MpernaparoB, a UMEHHO
«®DnaBosH3uM», (Novozymes, Jlanus), KojiareHassl U3 rermaronaHkpeaca kpabda («buorporpeccy,
Poccus), Corolase*L (I'epmanusi) u «IIpotozumy» (Ykpauna).

Ilenplo HamMX McClIEIOBAaHUM sIBIsSETCS pa3pabOTKa TEXHOJIOIMH (DEPMEHTONIN3ATOB Msca

MUIUM ¢ 337]aBa€MBIMH OKA3aTeIIMHU U OMOJIOTHYECKOM OCHHOCTBIO.

MarepuaJjibl 1 MeTOIbI
B kauecTBE HMCXOIHOTO CBIPbS HMCIOJIB30BAIA BaPEHO-MOPOKEHHOE MACO MUIud. Msco
MUJIUHA PAa3sMOpPaKMBalM, HANPABIUIA HAa CTEKaHHWE, a 3aTEM TOMOTICHH3UPOBAIA B U3MEIBUUTEIE
TKaHeu (Waring commercial blender 800S) B Teuenue 15 munyt npu 22000 o6/muH. IlonydyeHHbIN

TOMOT'€HAT BhICYIIMBaIX Ha JH0pmiIbHOM cymmmike JIC-500.
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[Ipoiecc  QepMmeHTONMM3a NPOBOAUIU  CICAYIONIMMU  (PEPMEHTHBIMU TIperapaTaMu:
«DnaBodazum» (Novozymes, J[lanus), «Ilankpeatun» (Pancreatin, I'epmanus), «IIpoTo3um»
(EH31M, VYkpauna). OCHOBHBbIE XapaKTEPUCTHUKH (EPMEHTHBIX IMpenaparoB, U ONTUMAaJIbHbIC

yCIIOBHSA UX JCWCTBUS MPUBEIEHBI B Ta0M. 1.

Tabnuma 1
OCHOBHBIE XapPAKTEPUCTHUKH (pepMEHTHBIX NIPEeNapaToB
HaumenoBanue Omucanue hepMEeHTHOTO IIporeomutnueckas | Ontumanbraas | Onrtu-
(hepMEHTHOTO npenapara AKTHUBHOCTb, TeMIieparypa, | MajibHbIE
EJl/r °C 3HAYEHUS
npenapara
pH
«IIporo3zum» | Cyxoil KOMIIJIEKCHBIH (pepMEHTHBIH
npenapar IpoTEOTUTHIECKOTO
JIEUCTBUS, TIOJTyUYEHHBIN ITyTEM 90 50 6.5
HaIpaBJIeHHOW (hepMEHTAIH
CeJIEKIMOHHOrO mramma Bacillus
Subtilis
«®aaBodn3zum» | KommnekcHbil pepMEeHTHBIH
npernapar, IpoayupyeMblid
(®JI13) ol 500 50 7,0
[MAJTEHO OTOOPaHHBIM IIITAMMOM
Asp. oryzae
«Ilankpearun» | depMeHTHBIN Mpenapar 001aacT
MPOTEOIUTHYECKON
(MAH) . 158 50 7,6
1 aMUJIOJUTUYECKON aKTUBHOCTHIO,
KOTOPBIN BBIAETSIOT U3
MaHKPEaTUYECKOH JKeJe3bl KPYIHOTO
pOraToro ckora

Conepxanue oOmero asora B (epMEHTONM3aTax omnpenessan meronoM Kenpnans Ha
aBToMatuyeckoM aHanuzarope Kjeltec Foss-2300 (IIBeuums). Comepskanue Oelika OIICHHBAIH,
HCTIONB3ys KA DUIMEHT mepecueTa, paBHbIH 6,25.

AMUHOKHCIIOTHBIM cOCTaB (pepMEHTOIM3ATOB OMPEAEISUIM HA aBTOMATUUYECKOM aMHUHOKHC-
JOTHOM aHanuzarope ¢upmbl Hitachi ¢ mocneayiomed KOMIbIOTEPHOH 00pabOTKOI NaHHBIX B
nporpaMmme MynsruXpoM misi Windows ¢ mpeaBapUTEIbHBIM MOJIHBIM THAPOIU30M OenkoB 6M
HCI no cranmaptHoit metoauke. Tpuntodan onpenesnsiiu METOOM IEI0YHOTO THIPOITHN3A.

MornekyasipHO-MaccoBo€ pachpesneieHue (pakiuil B IMOMyYeHHBIX (EpMEHTOIU3ATax
OTIPENIeIISIIM METOJIOM SKCKITIO3UBHON XpoMaTorpauu CpeIHEro JaBlICHUS Ha KOJIOHKE Superose
12 (1,6x50 cm), («Pharmacia», 1llBenust). B kadectBe smoeHTa ucronb3oanu 0,2 M NaCl ¢
nobOaBiieHHeM a3uja NpuU CKopocTu AmoupoBanus 2,0 mur/ MuH. Perucrparuio onTHYECKOM
IUIOTHOCTH MPOBOJIMIIN C UCIIOJIb30BaHUEM MIPOTOUHOTO yibTpaduoneroBoro aerekropa UV — 1 npu
mmuHe BonmHBI 280 HM. [lomyuyeHHblE XpoMaTrorpaMMbl HMHTETPUPOBAIM  BECOBBIM METOAOM B
JMarna3oHe MOJIEKYISPHBIX Macc OT CBOOOJHOTO J0 IOJIHOTO o0beMa XpomaTtorpaduyeckon

KOJIOHKH.
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Pe3ynbrarsl Hcciie0BaHuil 1 MX 00CYyKACHHE

[Tponiecc depmeHTONM3a MPOBOIWIN TIO OMHOCTAIUWHON W AByXCcTaauiHOW cxeme. [Ipum
MIPOBEICHUH OIHOCTAJUMHOTO THAPOJIN3a HUCHONb30BaIH 5% pacTBOp JUO(UIBHO BBICYLIEHHOTO
romoreHara msica Munuii B Bozme. JloOGamnsas depmentHsiii mnpemapar «IIpoTo3um», mporeosin3
Beau B TedeHue 104  mnpm coorHomeHuM (epMeHT/IMOPUIBHO BBICYLICHHBI TOMOIEHAT
msica muauii 1:20 (r/r), npu temrneparype S0°C 6e3 perynupoBanus pH peakimmoHHOW cpeanl s
CHI)KEHUS COJCPKAHUS B KOHEYHOM NPOLYKTE HEOPraHMYECKUX COJIEH.

JIByxcTanuiiHasg cxema (epMeHTONM3a BKJIIOYaJa IOCJIEJ0BaTeIbHOE HCIIOIb30BAHNE
¢depmenTHbIx mpenapatoB «®naBosH3um» U «llankpeatun». IlepBas cragus ¢epmeHTOIN3A
MPOXO/MJIa B TeUeHUE 22 4acOB MPHU COOTHOIIECHUH «DIaBOIH3UM)/CyXOl TOMOTEHAT Msica MUIHIA/
Boma 1:20:400. B nauane Bropoi ctaguu (gepmentonusza pH peakimoHHOW cpeapl TOBOIUIH 10
7,5-7,6, nobasnenueM pactBopa menoun (1H NaOH), u rugponu3s Benu 4 yaca npu COOTHOLICHUU
«[Tankpearun»/cyxoii romoreHar msica Muauit 1:50.

[Tony4yennsie Qepmentonm3arel mMsica muguii (PMM) ocBeTsuin HEeHTPU(DYTHPOBAHUEM
(nentpudyra J6B BECKMAN) npu 4000 06/mMuH. B Teuenne 30 muH mipu 25°C, B pe3yabTare 4ero
MOJTy4ay BOAOpacTBOpUMbIe hepMeHTonu3aThl Msica Muanii (BOMM) u ocaaxu.

B T1abn. 2 mpencraBieHbl BBIXOA M conuepkaHue Oeiika B JHMO(UIBHO BBICYIIEHHBIX

bepmenTonuzarax msica Muauii (PMM), OIyYeHHBIX IO OTHO- M JIBYXCTaJIUHHON CXeMe.

Ta0muna 2

Boixoa u conep:xanue 0ejika B (pepMeHTOIH3ATAX

HaunmenoBanue Breixon, % Conep:xanune 0eaka, %
9 9

OnHocTaauiiHbIN (epMEHTOIN3AT

(ITPOTO3HUM) 62,5 73,2

JIByxcTranuitHblii (hepMeHTONN3AaT

(®ID/TIAH) 81,5 67,4

W3 Tabn. 2 BUAHO, YTO BHIXOA (hepMEHTONIM3aTa, MOJYYEHHOTO MO JABYXCTAIUHHON cxeme
Bhitie Ha 19 %, ogHako copepkaHue Oenka B (pepMEHTONM3ATE, TOTYUYEHHOTO MO0 OJHOCTAIUNHOMN
cxeMme BhIme Ha 5,8 %.

Pesynbrarel onpeneneHuss MOJIEKYJISIPHO-MAcCOBOTO pacHpeeieHusl NENTUAOB B COCTaBe
BOJIOPACTBOPUMBIX (DEPMEHTONM3ATaX MsiCa MHUIUH, MOJYYCHHBIX MO0 ofHOCTaauiiHON (BOMM,) u
nByxcraguiiHoi (BOMM,) cxemam npuBeeHs! B Tao. 3.

W3 maHHBIX, MpEACTaBICHHBIX B Tabd. 3, BUAHO 4TO B coctaBe BOMM,, mo cpaBHEHHIO

BOMM, coaepxaHue NEeNTHAOB ¢ MOJIEKYJSIPHBIMH MaccaMu B auanasose 2,4-11,3 k/la Bbiiie
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Tabmuma 3

MousekyasipHO-MaccoBoe pacnpeaeeHne (ppaKumii NnenTHI0B B COCTaBe
BOIOPACTBOPUMBIX (pepMEHTOIN3ATOB MsICa MUIHIT

No JInarma3oH MOJIEKYJIIPHBIX Macc, MonekynsipHO-MaccoBO€ pacnpeaesieHue ppaxiuii
bp. k/la MENTHI0B B BOJOPACTBOPUMOM (pepMeHTONIMU3aTe
Msica MHIUH, %, TIPU UCTIOIB30BaHUH (pepMeHTa
IIpoTo3um OJID/TTAH

1 >149 3,9 4,0

2 149-46,5 4,3 2,9

3 46,5-21,2 7,2 7,5

4 21,2-11,3 16,0 16,1

5 11,3-5,9 28,9 21,9

6 5,9-2,4 23,2 21,7

7 <2,4 16,6 26,0

Ha 8,5 %, onHako B coctaBe BOMM),; conepkanue MNENTUIOB ¢ MOJEKYJISIPHBIMU MacCaMU MEHee
2,4 x/1a Beimie Ha 9,4 %, 9TO CBHIIETEIICTBYET O 0OJIee TITyOOKOW CTEIICHH THAPOJIN3a OCITKOB.

Kak u crnenoBano oxuaath, IpOTEOIU3 U MEPEXO]l YacTH MOABEPrIIErocs pacIIEeTICHUIO
Oenka Msica MUIUI B BOJOPACTBOPUMOE COCTOSHHE MPUBET K Pa3IU4YUsM OOIIer0o aMHHOKHCIOT-
HOTO COCTaBa M aMHUHOKHUCIOTHOro ckopa B BOMM, (IIporozum) u BOMM, (DJID/TTAH). Dto
MOATBEP)KIAETCS  JaHHBIMU TaOnmuubl 4, XapakTepU3yIOIIMMHU AaMHHOKHCIOTHBIM  COCTaB
BOJOPACTBOPUMBIX (DEPMEHTOIM3ATOB Msica MUIUM, MOJYYEHHBIX MO OJHO- M JABYXCTaJUNWHOM
cXeMaM, a TaKKe UX aMUHOKHUCJIOTHBIN CKOp oTHOocuTenbHO mmikansl DAO/BO3 (1985).

B®MM,; (IIpoTro3uM) TMMUTHPOBAH B EPBYIO 04Yepeb 10 BaIUHy (ckop 61,6%) u no Tpurm-
todany (ckop 70,0%), a BOMM, (DPJID/TTAH) muMATHPOBAaH CYIIECTBEHHO IO CyMME CEPOCOIep-
KalUX aMHUHOKHUCIOT (ckop 73,2%), mo Banuny (ckop 74,5%), mo Ttpunrodany (cxop 79,1%),
au3uHy (ckop 34,2%) 1 He3HAUUTENBHO M0 CYMME apOMAaTHYECKUX aMUHOKHCIIOT (cKkop 96,2%).

B xome mpoBeneHHBIX HCCIEIOBaHUI BHJIHO, YTO IBYXCTaJWiHas cxeMa (epMEHTOIN3a
obecnieunBana 0Ooyiee TIYOOKYIO CTENEHb TMIPOJM3a MO CPAaBHEHUIO C OMHOCTAIUWHOW, U COOT-
BETCTBOBaJIa 00JIee BHICOKOMY BBIXOJLy KOHEUHOTO MpoaykTa. OAaHaKo, BOIOPACTBOPUMBIH (epmeH-
TOJM3aT MsICA MHUJIUH, MOMyYEHHBINH MO OAHOCTAIUIHON CXeMe, SIBISIETCS JIYUIIUM 10 COJEPKaHUI0
Oenka u Oosee cOaNMaHCUPOBAHHBIM 10 AMUHOKHMCIIOTHOMY CKOpY, IO CpaBHEHHIO ¢ (hepMEeHTONn3a-
TOM, IIOJTyYEHHBIM T10 ABYXCTaAuHON cxeMe. Takum 00pa3oMm, ogHOCTauitHAs cXeMa THUIPOIIN3a C
ucronb3oBanueM ¢epMmeHTHoro mpenapara «lIpotosmm» 06e3 perynupoBanus pH peakimoHHOM
cMecu siBisieTcst Oosiee TEXHONOTUYHON, U MOXET OBITh PEKOMEHJOBaHA, KaK MepPCIeKTHUBHAS s

JanbHEeHIei TeXHOIOrHIecKol oTpaboTKU Iporiecca (hepMEHTONN3a Msica MUHA.
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Tabaura 4

AMHHOKHCJIOTHBIN €OCTaB ()ePMEHTOINU3ATOB U3 Msica Muani, r/ 100r «6esika» u ckop

Ne | HaumeHoBaHme JTajoH B®MM, AKC*(%) BOMM, AKC*(%)
He3aMeHHMBbIX DAO/BO3,| PepmeHT BOMM;, ®DepMeHT BOMM,
AMMHOKHCJIOT 1985r. | (Ilporo3um) | Depment | (DJII/TTAH) depMeHT

(ITporo3um) (DJID/TIAH)
1 |[Uzoneinun 2,8 4,40 157,1 5,09 181,8
2 |JletiuuH 6,6 7,94 120,2 8,54 129,5
3 (Jluzun 5,8 8,81 151,9 1,98 34,2
4 |MeTHOHHHIIUCTEUH 2,5 2,52 100,6 1,83 73,2
5 |denunamanuH + 6,3 8,45 134,1 6,06 96,2
TUPO3UH
6 |Tpeonun 3,4 6,06 178,3 6,82 200,6
7 |Tpunrodan 1,1 0,77 70,0 0,87 79,1
8 Bammn 3,5 2,16 61,6 2,61 74,5
9 [[mcTuauH 1,9 4,18 220,3 2,77 145,9

* AMUHOKUCIIOTHBIHN cKop, (%) oTHOcHTensHO dTanona ®AO/BO3.

YK 664.951.022.012.2:681.3.06

PASPABOTKA ITPOI'PAMMHOI'O OBECIIEYHEHUA

IO OMNPEJAEJEHHNIO BBIXOJA OXJAXKIEHHOM PHIBOIPOAYKIINU
P.B. Apmemos, E.H. Xapenxo, A.B. Conuna

CHEIMAIM3UPOBAHHBIX TMPOTPaMM U TOCTpOoeHUs 0a3 JaHHBIX.

DI'Vil « BHHUPO»y, Mockea, Poccus

COBpeMCHHHe MAareéMaTuiCCKUC pacd€Tbl HCBO3MOXHO OCYHICCTBIIATH oe3 CO3aaHuA

HUCCIIENOBaHUA B JaHHOM

HallpaBJICHUU O6YCJ'IOBJ'ICHBI H606XOI[I/IMOCTBIO CHMXKCHHA HOFpeIHHOCTeﬁ npu IMpoOBCACHUU

OTIBITHO-KOHTPOJIBHBIX PAa0OT ¥ TMOCHEAYIOIIMX pPacyeToB KOA(PQHUIMEHTOB pacxofa ChIpbS,

CO3JaHHMsS W BHEIPEHUS] KOMITBIOTEPHOW CETeBOM WMH(OPMAIMOHHON CHUCTEMBI ydeTa W aHalu3a

pe3yabTaTOB KOHTPOJBHBIX PabOT MO HOPMHUPOBAHHUIO. 3TO IMO3BOJUT IPaMOTHO 0OpalaThIBaTh

PE3yJIbTaTbl ONBITHO-KOHTPOJIBHBIX p8.60T JJIA IIOATOTOBKHU Hay‘IHO—O6OCHOBaHHHX OTpPaCJICBBIX

HOPM pacxojia ChIpbs MPU MPOU3BOACTBE MPOIYKIIUU U3 THAPOOHOHTOB.

Ocy1iecTBieHre ONEpaTMBHOIO MOHHUTOpHUHra HopMooOpasyromux Kkputepue (HK)

HEBO3MOXHO 0€3 COOTBETCTBYIOIIETO porpaMmMHoro obecneuenus. Jlanasie mo monutopunry HK,
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MPECTAaBICHHBIE TPEMsI OCHOBHBIMH PHIOOTIPOMBICIOBEIMU OacceriHamu (CeBepHBIN, 3anmajHbId U
JlanpHEBOCTOUHBIN OaccelHbl), B KOTOpPbHIE BOILIO OOJBIIMHCTBO IPOMBICIOBBIX BHJIOB PBHIO,
o0pa3yloT MacCMB JaHHBIX, O0O0pa0OTKa KOTOPOrO BPYYHYIO SIBISETCA TPYIOEMKUM U
JIONTOBPEMEHHBIM TporieccoM. [Toatomy mporpammuoe obecrieueHre JOKHO OBITh MPENCTaBICHO
KaKk COBOKYIMHOCTh €IWHOW CHCTeMBl KJacCH(UKAMM ¥  KOIUPOBAHHUSA HMH(MOpMAINU
YHUQUIIMPOBAHHBIX ~ CHUCTEM  JIOKyMEHTAallMd, cXeMaMd  UHGOpPMAIMOHHBIX  IOTOKOB,
LUPKYIUPYIOIIKX B OPraHU3alliH, a TAK)Ke METOAOJIOTHeH MoCcTpoeHus: 6a3 JaHHBIX.

Hcnonp3oBaHue MpOrpaMMHOTO MPOAYKTa IMO3BOJISIET CO3[aBarh 0a3y MaHHBIX, KOTOpas
BKJIFOYAET B ce0sl MACCUB, COCTOSIIIHNIA U3 3HAYCHHUH (PaKTOPOB, BIHSIFOIIMX HA BBIXOJ OXJIAXKICHHOM
peIOBI. AHanmM3 MaccWBa JAaHHBIX TIO3BOJIIET M3 BceX (DakTopoB (Cmocod OXyaxaeHus,
(buzmomornueckoe O0COOEHHOCTH PBIOBI, CE30H JIOBAa, OTXOABl M TOTEPH MPHU Ppa3deiKe U Jp.)
BBIICTIUTh HauOoJiee 3HAYUMBIC, KOTOpPHIE OYIyT YUMTHIBATHCA IMPH YCTAHOBIECHUH MEPEBOIHBIX
K03 PUIMEHTOB Ha OXJIKICHHYIO PHIOY.

Jlig pa3BUTHS IPOTPaMMHOTO oOecredeH sl HeoOXoANMa arperanusi JMHEMHbBIX MporpamMm B
KOMIIJIEKC, TTOCKOJIbKY KaXkJasi JIMHEHas mporpaMMa OToOpa)kaeT psii NaHHBIX M0 OMpeAesIeHHOM
TEXHOJIOTUYECKOW MOCIEeIOBATEILHOCTH U HE CBA3aHa C APYTUMH IporpamMmmamu. B koMriekc Obutn
00beMHEHBI TPH JIMHEHHBIE MTporpammbl «Pa3zzienka puiObl chipuay, «[Ipon3BoaCTBO OXMaaeHHON
pBIOBDY M KOMIUIEKCHas mporpamma «Paznenka pbIObI-ChIpIIa M MPOU3BOACTBO OXJIAXJIEHHOU
pBIOB. JluHelHbIe mporpaMMbl OblIa pa3paboTaHbl COTPYAHHUKAMH JITA0OPATOPUH HOPMHUPOBAHUS
OI'VII «BHUPO» coBmecTHO co cnenuanuctamu JlanbpblOBTYy3a, KOTOpble oOecneyuBain
HamycaHWe KOAOB K mporpammam [Xaperko u 1p., 2009]. HeobxomumocTh 0OBETUHEHUS B
KOMILJIEKC TpEX JIMHEHHBIX NIpOrpaMM BbI3BaHAa B IMEPBYIO Ouepellb pa3IMYHBIMHM 33Ja4aMH
IIOCTaBJIEHHBIMU Tepes HccienoBareqssMu. KpoMme Toro, B NMPOMBICIOBBIX YCIOBHSIX HE BCEraa
BO3MOXXHO OTCJI€AUTh BECh TEXHOJIOTMUECKMU ITMKJI OT BBLIOBA 0 YKJIAABIBAHMS OXJIAXKIACHHOU
pa3znenaHHOM pHIOBI B TPIOM I MOCJEAyIolero XpaHeHus. Hampumep, mnporpammy
«IIpou3BOACTBO OXJIAXKACHHOM pBIObD) MCIONB3YIOT B CIydyasx: IMPOU3BOACTBA OXJIAKICHHON
PBIOHOM TIPOYKIIMU W3 HEpa3AeIaHHOMN PBIOBI; MPON3BOACTBA OXJIAKIECHHON PHIOHONM MPOMTYKIINH U3
pasfenanHoi phHIObI-ChIpIa 0e3 PacCOPTUPOBKU OTXOMOB OT pPa3leiKd MO BHUIAM; MPOU3BOACTBA
OXJIQXKJIECHHON pbIOHOM MNPOAYKUMU U3 OINBITHO-KOHTPOJIBHON NapTHM pa3ielaHHON phIOHI,
O0TOOpaHHOW M3 MPOU3BOJCTBEHHON MapTHH, 0€3 yueTa OTXOA0B U MOTEPh OT pasaenku. O0paboTka
OKP ¢ wucnomb3oBanuemM mnporpaMmbl «Pa3zmenka pwIObI-CBHIpIIa U TPOU3BOJCTBO OXJIAXKICHHOU
pBHIOBDY TPOBOJAUTCS B TOM Cllydae, KOTJa Ha MPEANPUSATHU MMEETCS BO3MOXXHOCTH BBHITIOTHHTH
HEOOXOIMMBbIC B3BEIIMBAHUS B TEUEHHE BCEr0 TEXHOJOTHMUYECKOTO LHMKIA OT pas3leNKH 0

OXJIKCHHSL.
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I[Ipu QopmupoBanun 0a3bl JaHHBIX AKTyaJbHbIM SIBISIETCSI CHCTEMaTHU3MPOBaHUE
PE3yIBTAaTOB OIMBITHO-KOHTPOJIBHBIX Pa0OT MO OCHOBHBIM KJIACCU(UKALMOHHBIM XapaKTepPUCTUKAM
[XapeHnko u ap., 2004, 2005]. Mcxoast 13 OCHOBHBIX MPUHLUIIOB TEXHOJIOTUYECKOIO HOPMUPOBAHUS,
cucreMarvka (haiJioB MpOM3BOIMIIACK IO CIEAYIOIIUM MTapaMeTpaM: BUJ PBIObI; palioH JIOBA; CE30H
70Ba; (U3UOIOTMYECKOE COCTOSHHE, JlaTa MPOBENEHHUS  ONBITHO-KOHTPOJIBHOW  PabOTHI;
HAaUMEHOBAHME TPOMYKUMHU; XapaKTepUCTHKA HAMpPaBIEHHOTO CbIpbs (BUI U  CIOCOO
MPEABAPUTEIILHON pa3fie ki W 00pabOTKH); BHA M CIOCO0 pa3leiKd; JIOMOJHUTEIbHBIC
XapaKTEepPUCTUKH TOTOBOM MPOAYKIUHU (COIEp’KaHWE BIArd, CONM, JKUpa — s acCOPTHMEHTa
MUIIEBON TPOAYKIUN).

g popmupoBaHUs criCKa 0OBEKTOB M pallOHOB MPOMBICIIA OBLIM MCIIOJIb30BAHbI CBEICHUS
n3 coorBeTcTBytonmx npukazoB MPX CCCP (B wactHoctu, mpuka3z Ne 408 ot 09.09. 1980r.) u
T'ockompseibonoBetBa (mpuka3 Nel78 or 5.06.2003 1), a Takke «CrpaBouyHHKA MO XUMHUYECKOMY
COCTaBY U TEXHOJIOTHYECKHM CBOMCTBAM MOPCKUX U OKEaHWYECKHX pbi0» 1998r.

Hcnonb3yemble ist  GOPMUPOBAHHS CIUCKOB XapaKTEPHCTUKW HAMpPaBICHHOTO Ha
00paboTKy ChIpbs, KOTOPBIE BKJIIOYAIOT BUJ MPEABAPUTENLHOM pa3esku (MOTpOIIeHasi ¢ TOJOBOM,
o0e3rnaBieHHas, OTpolIeHas o0e3aBIeHHas, Tymika, ¢uie ¢ koxkel, pune 6e3 koxu u T. [1.),
OIMCAaHBI B COOTBETCTBUHU C TEXHOJIOTUYECKMMHU MHCTPYKLIUSAMH IPH IIPOU3BOJICTBE MTPOTYKIIUH.

Pa3paboranHblii HaMM IPOrpaMMHBIM MPOIYKT MPEICTABISIET COOOM CHCTEMY, COCTOSILYIO
13 KOMIUIEKca MporpaMM M 0a3 JaHHBIX, COAEpKAIIMX HEOOXOOuMyIo WH(OpMalUIo A pacdera
pesyasratoB OKP mo TexHomorndeckoMy HOPMUPOBAHUIO OXJIaKIEHHONW PHIOHON MPOAYKIIUH.

B xone BbIMOIHEHUST pabOT MOCPEACTBOM HCIIONHAEMOTro (aiiia Mmojib30BaTesieM MOTYT ObITh
c(hopMHUPOBaHbI: TEKCTOBBIN (DAl JUIsi TIEPEeChUIKH JTaHHBIX; OoTdeT B daine Word; 3ammcu B
Tabiauiax 0a3pl JaHHBIX.

I'maBHas ¢opma mnporpamMmbl YCIOBHO JAENUTCS HA JBE 30HBI — HWH(MOPMAIMOHHYIO,
OTHOCAIIYIOCS K IIanke TaOJIHIbl, U BBIYUCIAEMYIO (B TabiMile TIaBHOM (OPMBI, IA€ MPOUCXOAUT
BBOJI IIM(POBBIX JAHHBIX W TOKa3 pEe3ylIbTaTOB BBIYHMCICHHN). BBOA MaHHBIX OCYIIECTBISIETCS B
Oenple MOJIsl BEIUMCIISIEMON 30HBI.

OkxpallieHHbIe TIOJIS BHIYUCISEMOM 30HBI MOIYYAI0T TaHHBIE U3 MPOTPAMMBI 10 pe3yibTraTam
BbIUMCIICHUI. PyuHol BBOA CUMBOJIOB 3arpenieH (puc. 1).

WNudopmannoHHbIe 1MOIIs IIaBHOK (POPMBI pa3iIMyHBI 0 CBOUM OCOOCHHOCTAM. Yare Bcero
3TO MOJIA C BBIMAJAIONIMMHU MEHIO. B OTHOIIEHMM 3TUX MOJel MOAXOA COCTOMT B TOM, 4TO Habop
JAHHBIX B HUX JIOJKEH COAEP)KAaTh BCE M3BECTHBIC BAPUAHTHI MPOMBICTIOBBIX, TEXHOJIOTHUYECKUX U
Jpyrux ycnoBuid. Mcxons u3 3TOro, py4Hoil BBOJ JaHHBIX B MH(OPMAIIMOHHBIE TIOJS C BBINAJar0-

IIMMU MEHIO 3ampelleH. DTOT 3alpeT OCHOBAH Ha TOM, YTO, HOMUMO (OPMUPOBAHUS OTYETOB,
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Puc. 1. OkHoO nporpamMmsl o onpeeeHHI0 0TX010B, IOTEPb U PAacXo/ia ChIPbs NPH
NPOU3BOACTBE OXJIAKICHHON MPOIYKIMHU

CYIIIECTBYET HEOOXOAMMOCTh HAKAIIMBAaTh M aHAJTU3UPOBaTh OOJBIINE MACCHUBBI BBEICHHBIX
JTaHHBIX, 4TO TpeOyeT oT HuX enuHooOpas3us. [IOHATHO, YTO TMpakTHKa PYYHOTO BBOJA SIBHTCS
OJHUM M3 TJIABHBIX MCTOYHUKOB MCKKEHUS HMHPOpMALMU. ODTUM OIpeleieH IMOIXO0.
MaKCUMaJIbHOTO YMEHBIICHUS KOJIMYECTBA MPOIIECCOB PYYHOTO BBOJAA, BKJIIOUAs aBTOMATUYECKU
3amonHseMoe mone «Jlara». B ciydae WCIONb30BaHUS HOBBIX OOBEKTOB MPOMBICIIA, U3MEHEHHS
TEXHOJIOTHH WJIM pa3pabOTKH HOBOTO TEXHOJOTHYECKOro 00OpymoBaHMs, WHPOPMALUS O KOTOPHIX
OTCYTCTBYET B BBINQJAIOIINX CIUCKAX MPOrpaMMBI, IPEAYCMOTPEHO CAMOCTOSITENIbHOE J00aBIeHNE
B KOPHEBOM KaTajaor He0OX0IuMoil MHpOpMaIIHH.

Kommuteke mporpamm it 00paboTKH CTaTHCTUYECKOM MH(OpMAIMU U €€ CTPYKTypU3aIus
OCYIICCTBIICHBI B cpene mporpamvupoBanus Delphi 7 Studio, xotopas mo3BoiisieT JA0CTaTOYHO
OBICTPO CO37aBaTh MOJHOIICHHBIC TPHIIOKEeHUsI, padoTatontue B cucteme Windows (Windows 2003,
Windows XP, Windows 7).

PacnipocTpaHeHHble TOAXOIBI B XpaHeHMHM HHGpOpMalMKM B BuAe rpaduyeckux Qaiinos
Hed((PEKTUBHBI, TaK KaK 3TO HE TO3BOJSET THOKO omepupoBarh ¢ uHpopMmarueit. s 3toro
HanOoJiee TOAXOMANUMU SABIsIOTC 0a3bl JaHHBIX (B/]), nMeromue 6oraryio cCuCTeMy OpraHU3aIiu
3aMpoCoB.

UroObl cuCTEMa OpraHM3allMU 3alpocoB OblIa YHUBEPCAJIbHOH, OHA JOMKHA HMETh

TPEXYpPOBHEBYIO CTPYKTYpy, cocrosauyro u3 b/l, cepBepa npuiiokeHH 1 OCHOBHOTO NPUIIOKEHUS.
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B/l BbimonHsSeT (yHKUMM XpaHEHMs] NaHHBIX W MX BbIOOpkH. Jlyis pelieHus 3Tol mpoOieMbl
HeoO0X0IMM cepBep MPUIOKEHUH, TaKk KaK ero pyHKUHU OyIyT 3aKII04aThCsl B UMIIOPTE U DKCIIOPTE
uHpopMaiuu Mexy b/l 1 OCHOBHBIM MPUIIOKEHUEM.

@dopmupoBaHre 0a3 MaHHBIX TOKa3aTreldu TexHonorumdeckoro HopmupoBanus (IITH)
OXJIAXKJACHHON PBIOBI— 3TO HEMpOCTas 3a/aya, MOCKOJIbKY MH(OpMalus MO BBIXOLY OXJIAKICHHON
PBHIOOTIPOAYKITMY B OOJIBIIIEH CTETICHH MpeicTaBlIeHa o 3amagHomy OacceitHy. Pabor na CeBepHoM
OacceiliHe, Ha KOTOPOM BbIpaOaThIBAETCs HAMOOJIbIAS OIS OXJIAKIECHHON PRIOHON npoxykiuuu PO,
M0 YCTAaHOBIEHUIO NEPEBOAHBIX KOI(PPHUIMEHTOB NPOBOAMIOCH Mano. Takum oOpa3om, mpu
¢dopmupoBanun 6a3pl gaHHbIX IITH paspaGoranHblii KOMIIEKC OporpamMMm OyneT CIyXUTh
BCIIOMOTaTEIbHBIM CPEICTBOM OcylecTBIeHUa MoHUTOpUHra [ITH oxnaxaeHHON NpoxyKUIWH.

Kommuiekc mporpamm miis o6pabotku pesynasraroB OKP npu mpou3BoiaCcTBE OXJIaXKIECHHOM
MpoAyKIMU U3 pbIObI-chipiia B 2009 romy mpomien ampobanuio, Kotopas Obula MpOBEACHA B
IIPOMBICIIOBBIX yciI0BUAX B bapenueBom mope Ha CPTM «llomopbe».

B xone ampoOanuu chenaHo 3akiIlOueHUE O BO3MOXKHOCTH MCIIOJIb30BAaHUSI KOMIUIEKCA B
yCIIOBUSIX TpoMmbIcia. J[aHHBIM HpOrpaMMHBIMN MPOAYKT 3HAYUTEIBHO YIPOLIAeT paboTy mpH
aHanM3e pe3yNbTaTOB TMPOBEACHHBIX OMNBITHO-KOHTPONBHBIX pabOT, [OCTaTOYHO TPOCT B
WCTIOJIb30BaHUH, YMEHBIIAET MOTPEIIHOCTh PAcueToB, HEe TpeOyeT MOMOIHUTENIBHBIX HaBBIKOB

paboThl HA KOMIIBIOTEPE.

Cnucok Jureparypsl

CeuaeresabcTBo 00 oduumanbHOM peructpanuu nporpammsl s O9BM Ne 2009611075.
[IporpammMa o ompeneneHuIo BbIXOAA TOTOBOM MPOMYKIMHU U PacXofa ChIpbs MPH MPOU3BOACTBE
oxyaxxaeHHol peiobl// Xapenko E.H., Commua A.B., ®wmunos O.A., Kum 3.H., ApremoB P.B. ot
18.02.2009 r.

Xapenko E.H. IIpo6iaembl U mepcreKTUBBI TEXHOJIOTHYECKOTO HOPMHPOBAHHS B PHIOHOI
orpacau// PeibHas nmpomeinuieHHOCTh, Ne 3, 2004.-C. 9-11.

Xapenko E.H. u ap. MadopmannonHoe obecrneyeHne TEXHOJIOTHYECKOTO HOPMHPOBAHUS
MPOM3BOJCTBA TMPOAYKIMU U3 TuapoObwoHToB // Jlokmagel cemuHapa «MareMaTu4eckoe
MOJICTUPOBaHNE M HWH(GOPMAIMOHHBIE TEXHOJIOTHU B HCCIEAOBAHUSX OHOPECYpPCOB MHPOBOTO
okeana», TMHPO-Lleutp, Bnagusoctok, 2004.-C. 124-125.

Xapenko E.H. u ap. OcobGenHoctrn WH(H)OPMAIMOHHO-aHAIIMTHYCCKOTO OO0CCIICUCHUS
TEXHOJIOTUYECKOTO HOPMHUPOBaHMsI B peIOHOM oTpaciu// Marepuansl 111 MexmyHnapogHoil HaydH.
koH(]. «PpI00X03sHCTBEHHBIE HCCleAoBaHUsT MupoBoro okeaHa» III 1. BmamuBoctok 2005 —

C. 90-92.
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YK 664.955.2:639.239
PABPABOTKA TEXHOJIOI'MM UKPbI JIETYUUX PbIb
E.A. Axmeposa
QI'VIl « BHUPO», Mockea, Poccus

TexHuveckas HOKyMEHTAIMsi Ha TIPOW3BOICTBO HKPBI PBIO MpEoyCcCMaTphBaeT CXeMy
nepepabOTKA HMKpPhl OCETPOBBIX, JIOCOCEBBIX, YAaCTUKOBBIX, C IIOJyYCHHEM TMPOIYKIIMU IO
Ha3BaHHEM 3epHHCTas, OaHOYHAs, IPoOoitHas U p. ChIpbEM /IS POU3BOICTBA TaHHOW MPOIYKIIMU
SIBIISIFOTCS SICTBIKH, TONyYEHHBIC TpH pas3ienke pbiObl. OAHAKO CYIIECTBYEeT CIOCO0 00paboTKu
HKpBI, KOTOPBII B KOPHE ONIMYAETCAd OT TPAJULMUOHHBIX, NPU KOTOPOM TOTOBBIA IPOLYKT
M3TOTABJIMBAIOT U3 CyMIEHON UKPHI. Tak roTOBAT UKPY JIETy4nX pbIO 1oy HazBaHueM «Tobikkoy.

B nocniennue roasl B Poccuu monyyuiia MMPOKOE paclipoCTPaHEHHUE SIMTOHCKAsk KyXHS U, B
YaCTHOCTH, C MCIOJb30BAHUEM MPOAYKIUHU M3 MKPBI JETy4Ynx pbi0 - « TOOMKO», KOTOpasi ABISIETCS
TpaaAUIIUOHHBIM KOMIIOHCHTOM CYIIH.

Ha puc. 1 otoOpakeHbl pacd€Thl OPUEHTUPOBOYHBIX OOBEMOB MOTPEOICHUST UKPHI JICTYUHX

pb16 B Poccun 3a mecsi.

Puc. 1. O0béMbI noTpedIeHNs UKPHI JIETY4YHX PbI0 B Mecs1

Wkpy neryuux pbel0 B BBIMETaHHOM BHJE coOHMparoT, no0aBisgoT coimb A0 16%,
3aMOpaXKHMBAIOT, JINOO BHICYIIMBAIOT IOJI OTKPBITHIM CONHIEM. B Poccuio uMKpy B CymI€HHOM Win
3aMOPOKEHHOM  BHUAE 3KcnopTtupyroT u3 Muponesuun, Kutas, Anonuun. Takas ukpa sBisercs
noypadpuKaToM, MOMIEKAIIMM COOTBETCTBYIOIIEH 00pabOTKe, OKpacKe M CMEIIMBAaHUIO CO
BKYCO-apOMaTHYeCKUMH Jo0aBkamu. Jlo HACTOSIIEro BpPEMEHM TEXHHUYECKas JOKYMEHTALUs
M0 W3TOTOBJICHWIO MKpHI JIETYy4YHX pbI0O M3 cyméHoro mnonydabpukara B Poccum oTCyTCT-
BoBaja. [IoCTaBIMIMKM WMKPHI HEOMHOKPATHO 3alpaIldBalId TEXHHYECKYIO JOKYMEHTAIHMIO HAa HKPY

JETy4uX pbIO.
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Heabio Hameit paboThl SBIAIOCH O0OCHOBAHHME M Pa3pabOTKa TEXHOJIOTHMH UKPBI JIETYUUX
pBIO, 0OecTIeUunBaOIICH KaueCTBO U OE30MaCHOCTb.
Jlnst peanu3anuu NOCTaBIEHHON el HE0OX0AMMO OBbIIIO PELIUTh CIEAYIOLINE 3aJauH:

- pa3paboTaTh TEXHOJIOTHIO BOCCTAHOBICHHSI CYIICHON HKPBI JETy4uX PhIO;
- OTIpENIENHTH TIOKA3aTeNN Ka9eCcTBa M 0€301MacCHOCTH TOTOBOM MPOIYKITUH;
- 000CHOBATh CPOKU TOAHOCTH MKPHI JIETYUUX PHIO.

MarepuaJjibl 1 MeTOIBI

Jlnst pa3paOOTKU TEXHOJOTMH BOCCTAHOBJIECHUS CYIIEHON MKPBI JIETYUYHUX PHIO MCIIOIb30BAIN
o6pa3upl u3 Kuras, Snonun, Mugone3un. J{i1st BOCCTaHOBIEHUS IPUMEHSITH PACTBOPHI ITOBApEHHON
COJIM pa3HbIX KOHUEHTpauui. JlanHbli 3Tan oOpabOTKH MPOBOAMIIM MPU TEMIIEPATYPHBIX pexKUMax
or 0 mo 20 °C B Teuenue 2,4, 6, 8, 12, 15, 18 gacos.

BoccTaHOBEHHYI0 HKpY OKpallMBajdM MHUIIEBBIMH KpPAacUTEISIMH U CMEIIUBAIN C
HEOOXOIMMBIMU MHTpeIUeHTaMu. VIKpy ¢ KOHCepBaHTaMU W KOHTPOJIbHBIE 0Opa3Ibl 3aKJIadbIBAIN
Ha XpaHeHHe B OaHKM CTEKJITHHBIC «twist-off» u mommMepnbie Tpexcnolinsie 6aprepHbie KHB mo
TY 2297-021-51560189-2007 dupmbel «Mup YMakoBKH» IO BaKyyMOM TIpH TeMIIeparype OT
MuHyc 4 no muHyc 6 °C. B kadecTBe KOHCEPBAaHTOB IMPHMEHSIM CMeCh OeH30aTa HaTpus U
cOpOMHOBOI KUCIIOTHI ¢ JoOaBieHNeM 1 6e3 100aBieHus n3oackopouHara Harpusi. OOpasibl HKPBI
JETy4HX pbIO Oe3 KOHCEPBAHTOB MoJBepraiu nacrepusanuu npu 60°C B reuenue 1 yaca.

OO0ocHOBaHME CPOKOB TOAHOCTH MKpbI JIETYYMX pbIO MPOBOAMIM B COOTBETCTBUHU C
EnuHpIMH  CaHUTapHO-3MHUJIEMHOJIOTHYECKUMH M TUITMEHUYECKUMHM TpeOOBaHMSIMU K TOBapam,
MOJAJNIeKAIIMM  CAaHUTAPHO-3IUAEMHUONIOTUYECKOMY Hajzopy (koHtpomo) u MVYK 4.21847-04,
UCIIOJIB3YSI CIENYIOUINE METO/Ibl UCCIIEJOBAHUMNA:

KMA®AEBM - T'OCT 10444.15-94

BI'KII (komudopmer) — TOCT P 50474-93

Proteus— I'OCT 28560-90

S.aureus— ['OCT 10444.2-94

[Tarorennsie MUKpOOpraHusmsl, B T.4. canbMoHeuia — FOCT P 50480-93

Cynsutpenyuupyromue knoctpuaun— [OCT P 29185-91

L.Monocytogenes— I'OCT 51921-02

[Tnecenn, npoxcku — FOCT 10444.12-88

Tokcuunble anementsr — I['OCT 26929-94, T'OCT 30178-96, T'OCT 26930-86,
I'OCT 26927-86

[Mectuuuast — coopauk MY non pen. M.A.Knucenxko, 1992 .

[Tonuxnopuposannbie Ougenmnsl — MYK 4.1.1023-01
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N-nHutpozamunsl — MY 4.4.1.011-93.

Maccosyto gomto noBapeHHou - ['OCT 7636-85.

ConepxaHue TOKCHYHBIX 3JIEMEHTOB ONpEAEsUId Ha aTOMHO-a0COPOLIMOHHOM CIIEKTpPO-
¢aromerpe «Shimadzu AA 6701», xnopopraHuyecKkue NECTHLUABI W IMOJUXIOPHUPOBAHHBIC
oudenmsl — metonoM KX ma xpomarorpade HRGC 5300 «Mega seriesy.

Pe3yabTaThbl H BHIBOJBI
Wkpy neTydux pbid BOCCTaHABIMBAIIN MO CXeMe, IPUBEIEHHON HIKE.

CxemMa TeXHOJIOTHY€eCKOro nmpouecca
HU3TOTOBJICHUS] MKPBI JIETYYHX PbI0 OXJIAKAEHHOU

Cywménas ukpa

,

Moiika

|

BoccTaHoBiieHrE UKPBI
B COJICBOM PacTBOpE

Iloaroroska l
Kpacureliel
p Crexkaune
Y UHTPEMEHTOB
JUIS1 MApUHOBAHUS l

\ MapuHoBanue

1 OKpalllMBAHHUEC UKPLI

JloGaBneHue

KOHCEPBAHTOB ———— Crexanne » DacoBanue
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®acosamme —— | Mapkuposka ——————— [TacTepuzanus

l

OxJtaxxaeHue
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YnakoBka
B TPAHCIIOPTHYIO Tapy

XpaHeHue
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TpancnopTupoBanue
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Pesynbrarel nccnenoBanmii mokasajin, 4TO MPU UCTOIB30BAHUM PACTBOPA TTOBAPEHHON COJIU
¢ koHueHrpamusmu 0,85, 2,0, 3,0% Bbeixon uxkpsl coctaui 420, 400, 380% coorBercTBeHHO. [Ipn
WCIONB30BAaHUM DPALMOHAIBHOTO Ha HAll B3MIAJ TEXHOJIOTMYECKOTO PEIICHHS BBIXOJ COCTaBUII
oxoi1o 430%.

B pesynbrare npoBeAeHHBIX MCCIEIOBAHUN BBISIBJICHA 3aBUCUMOCTH MUKPOOHOIOTHUECKUX
nokasateniel 0€30MacHOCTH OT CTENEHU COJEHOCTH pPACTBOpA MAJsi BOCCTAHOBICHUS HKPBI H
TEMIEPaTyphl pacCTBOpA: C MOBBIIICHUEM TEMIIEpaTypbl pacTBOpa U YMEHbBIIEHUEM KOHLIEHTPAlUU
MOBAPEHHOM CONM POCT KOJIMYECTBa OaKTepUid IPOUCXOIIIT SKCIIOHEHIIUATBHO.

Conep:xaHue Bnaru B cymeéHoi ukpe coctasnsieT 21-23 %, Genka — 54-55%, xupa - 5-6%.
Coneprxanue BIard B roToBoM npoaykre 72-78 %, oenka 9 - 15 %, xwupa 1,2 — 1,6 %.

benku wuKpbl JeTyunx pbI0 XapaKTepU3YIOTCS IMOJHBIM HAOOPOM HE3aMEHUMBIX H
3aMEHUMBIX aMUHOKHUCIOT. [1o comep:kaHnio HE3aMEHUMBIX aMUHOKHUCIIOT — BalliHa, U30JEHINHA,
JelIuHa, TM3UHA, TPEOHUHA, CyMME TUPO3HUHA U ()eHWIAaHUHA OCNIKH JIETy4UX PBIO MPEBOCXOIST
«HIIeaTbHBIN) OeoK. JIMMUTHPYIOIUMU KHCIIOTaMH SIBJISIFOTCS METHOHWH M IIUCTUH. BelnKu MKpbI
JETy4YHX pbIO MO aMUHOKUCIOTHOMY COCTaBY COMOCTAaBUMBI C OeJIKaMH MPOOOMHON MKpPBI MUHTAs,
MOIBBI, TPECKH, IIYKH U Jaxe ¢ OeIKkaMu UKpbI oceTpa. OpaKIMOHHBIA COCTaB JTUMHUAOB JIUIHIOB
WKPBI JIETYYUX PBIO TAKKE COMIOCTABUM C JTUMHUAAMU UKPBI IPYTHX BUAOB PhIO. OTHAKO OTIUYAIOTCS
110 HAJIMYUIO CTEPUHOB, COICPIKAHNE KOTOPBIX cocTaBisieT 0kojo 20%, 4To B JBa pa3a MpPEeBHIIIACT
TaKOBOE B JIMIHJIAX UKPBI IPYTHX PbIO, MPU 3TOM OTCYTCTBYIOT BOCKA.

Jlunuapl MKpBI JETYYUX PHIO TMPEICTABICHBI HACHIIICHHBIMH, MOHOHEHACBHIICHHBIMUA U
MOJIMHEHACHIIIEHHBIMU KUCT0oTaMH. [loNOBHHY CyMMapHOTO COAEp>KaHUS KHUCIOT COCTaBIISIIOT
HACBIIICHHBIC, UX J0JIS B JIBa pasa BHIIIE, YEM B JIUTMIUIAX MPOOOMHON UKPHI TPECKH, CEJIb/IU, Ca3aHa
u apyrux. Jlojiis MOHOHEHACHIIEHHBIX >KUPHBIX KHUCIOT Ha 20-30% Hike, 4yeM B JUNHAAX
MpoOoiHON HKpbl Apyrux pei0. [lodMHEHACHINIEHHBIE KHUCJIOTHI B OCHOBHOM TPEACTABIICHBI
9MKO3aIlIEeHTACHOBOM M JIOKO3areKCacHOBOW KMCJIOTaMHM, HX JI0Jd cOcTaBisieT okoiao 24%. B
JUMNHUAX UKPBI JIETy4YUX PBIO CONIEp)KaHHWE 3CCEHLMAJIbHBIX KHUCIOT He mpeBblmaer 2-3%, B TO
BpeMsi, KaK B JIMITUJAX UKPbl JPYTHX BUAOB PbIO UX comepxanue cocraiseT 20-30%.

ConeprkaHue TOJTMHEHACHIIIEHHBIX KUPHBIX KUCJIOT JTUMOUAHON (Ppakiuu B UKpE JETy4UHX
peI0 Kak CymEHOM, Tak W 3aMOPOKEHHOM JIOCTaTOYHO BeJHKO. Kpome TOro, mpucyTCTBHE
3HAYUTEIBHOTO KOJUYECTBA JKHUPHBIX KHUCJIOT Kiacca ®3 U 6 CBHUIETEILCTBYET O BBICOKOM
OMOJIOTUYECKOH IIEHHOCTH JIMIMTUIHON (DpaKIIUH.

[To MHKPOOHOTOTHUECKUM TOKa3aTesIM 00pasiibl UKPHI JIETYYHX PhIO COOTBETCTBOBAIM Enu-
HBIM CaHHUTAPHO-3MUACMHUOIOTUIECKUM W TUTUEHUYECKUM TPEeOOBaHUSAM K TOBapam, MOIJICKAIIM

CaHUTAPHO-3IMUIEMHOIOTMUYECKOMY Ha/A30py (KOHTPOIIIO) Ha MPOTSHKEHNH BCErO CPOKa XPaHEHMS.
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ConepkaHrue TOKCUYHBIX 3JIEMEHTOB, XJIOPOPTaHUYECKUX MECTULMIOB U MOJIUXJIOPUPOBaH-
HBIX OM(EHUIIOB TaKXKe HE MPEBBILIATI0 HOPMUPYEMBIX 3HAYCHUIN

Hkpa netyuux pel0 B MOIMMEpHON OapbepHOW OaHKe MO BCEM IOKa3aTelsiM KauecTBa U
0€30IacHOCTH HE OTIMYAIach OT UKpPbI B CTEKJISIHHOM OaHKe.

JlaHHbIE pe3yabTaThl UCCIEIOBaHUS paCIPOCTPAHSIIOTCS Ha BCE 00pa3Libl UKPBHI.

B pesynbrare npoBenEHHBIX HCCIEIOBaHUN OBUIM OOOCHOBAHBI CPOKU TOAHOCTH HKPbI
JeTy4uX pblO, yIIaKOBaHHOM MO BaKyyMoM, IpH Temneparype oT Munyc 4°C no munyc 6°C c¢ gatsl
U3TOTOBJICHUS HE Ooee:

12 MecsitieB — macTepu30BaHHON 0€3 KOHCEPBAHTOB;

8 MecIIeB — HEMAacCTEePU30BAHHOW C KOHCEpBaHTaMHM.

Pa3paboTanHast TexHu4eckas 1okyMeHTauus: « TexHuueckue ycnoBus» U «TexHonmornueckas
uHCTpYKIMs» 9264-114-00472124-2011 «Mxpa neTyunx poid 3epHHCTas» yTBEpKIEHA U COIVIaco-
BaHa B yCTaHOBJIEHHOM nopsake. [logana 3asBka Ha cocod nmocona CymEHOW UKPBI JIETYUUX PbIO,

peructpanronHsiii Homep Ne 2011115759.

YK 668.393.53
BOJOPOCJIA - UCTOYHUK BUOJTOI'MYECKHN AKTUBHOT'O
OYKOUJAHA U AJIBI'NHATA KAJIbLIUSA
JI.X. Baghuna
OI'VII « BHUPOy, Mockea, Poccus

B npubpexHOi 30HE pOCCUICKUX MOPEH COCPEIOTOYCHBI IPOMBICIIOBEIE 3a11achl BOJIOPOCIICH-
Makpo(QHTOB, KOTOpPbIE BO30OHOBIISIFOTCS, HO MaJIo UCTIONB3ytoTcs B Poccun.

Bonopocian — 3T0 He TONBKO MPOAYKTHl MUTAHMS, HO M HMCTOYHHUKH MOJUCAXapUIOB, MPHU-
MCHSICMBIC B HHH.[GBOfI MIPOMBINIJICHHOCTU, MCOAUIIUHC, Q)apMaHeBTI/IKe, MI/IKPOGHOHOFI/II/I, B TCKCTUIIb-
HOM, OyMa)XKHOM, KO’)KEBEHHOM ITPOU3BOJICTBAX W MHOTHX JPYTHX. Bomopocin comepkaT KOMIUICKC
BEILIECTB, SBISAIOMIUXCA IEHHBIMA HCTOYHUKAMHU >KU3HEHHO HEOOXOTUMBIX MUKPOHYTPHUEHTOB.
Takum 00pazoM, BOIOPOCIEBBIE PeCypChl — 3TO YacTh CHIPEBOM, MPOJOBOILCTBEHHON U (apma-
I_IGBTI/I‘ICCKOI\/'I 6630HaCHOCTI/I CTpaHBbL. Ho Ipu 3HAYUTCIIBbHBIX CO6CTB€HHBIX 3aracax BBICOKOKA-
YCCTBCHHBIX MOPCKHUX BOI[OpOCJ'ICfI pOCCHﬁCKHe MPOU3BOAUTCIN TMPOAYKIHKW MPCAIIOYHUTAIOT
MIOKyIIaTh UMIIOPTUPYEMOE B CTPAHY ChIPBE.

[TpakTHUeCcKH HEUCIIONb3yeMbIM CBIPEM SIBISIFOTCS  (PYyKyCOBBIE BOJOPOCIH, KOTOpBIE

MPUMEHSIOTCS B Ka4€CTBE CHIPbS Ul MPOU3BOJCTBa KOPMOBBIX J100AaBOK M yJOOpEHHH MOYBHI B
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CEJIbCKOM XO3AHCTBE, KaK KOMIIOHEHT KOCMETHYECKHUX CPEICTB U JJISl MPOU3BOJICTBA TEXHUUECKOTO
aNbruHata. TeXHOJIIOTUH TPOM3BOCTBA MUIICBBIX MPOMYKTOB M3 (YKYyCOBBIX BOAOPOCIEH B Hac-
TOSIIIIEE BPEMsl HET, XOTSI B UX COCTaBE CONEPIKATCS IIEHHBIC KOMIIOHEHTHI. J[J1s1 BceX OyphbIxX BOMIO-
pocieil xapakrepeH OMOCHHTE3 Cylb(aTHPOBAHHBIX MOJIMCAXAPUAOB — (YKOUJAHOB — OMOIIONHU-
MEpOB, TPOSBILIIONINX AHTHKOATYJISTHTHYIO, aHTHBHPYCHYIO, TIPOTUBOSI3BEHHYIO, aHTUTPOMOWHOBYIO,
MIPOTUBOBOCIIATUTENBHYIO, TIPOTHBOOITYXOJICBYO, aHTHUIPOIU(EPaTUBHYIO, aHTUOKCUIAHTHYIO | JIp.
aKTUBHOCTH. B cBsi3M ¢ TeM, 4To (hyKyCOBBIE BOIOPOCIH COACPIKAT Ha MOPSIOK OOobIIe (DyKOHIaHOB, YeM
JaMHHApHEBbIC 1LIENeCO00pa3HO Tepe]] BBIICICHUEM allbTHHATOB, SKCTPArHpoBarh W3 HHUX (YKOWIAH.
Kpome toro, 6ypsie BOZOPOCIIH, COAEPIKAIINE AIbIMHAT U €r0 COJH - 3TO NMEPCIIEKTUBHOE CHIPhE IS
MPUTOTOBIICHUS] TUIIEBBIX TPOAYKTOB 33JaHHBIX PEOJIOTUYECKHX CBOMCTB, OWOJOTHYECKU
AKTUBHBIX J100aBOK, KOCMETHYECKOW MPOAYKIIMH, 3HTepocopOeHToB W T.J. Hamm paspabGorana
TEXHOJIOTHS TIONy4eHUs (yKOMJaHa, MUCCIIENOBAH €r0 XUMHUUECKUi coctaB. M3 ocrarka Bomopocieit

BBIACIICH OCBETJICHHBIN aJbI'UHAT KaJbliyAa, UCCIICAOBAHA €0 CTPYKTYpa.

YIK 664.959:639.28
N3YYEHUE BJIIUAHUA TPEABAPUTEJIBHOI'O BBICYHINBAHUSA
HAHIHUPHBCOAEPKALIUX OTXOJ0OB PAKOOBPA3ZHBIX HA DOPEKTUBHOCTD
CBEPXKPUTHUYECKOM YIVIEKUCJIOTHOM YKCTPAKIIUA
JIMIINJIHO-KAPOTHUHOUJHOT'O KOMIIJIEKCA
M.JI. Bunokyp
QI'VII «AmaanmHHUPO» Kanununepao, Poccus

B mMupoBoM mpomebiciie HEphIOHBIX 0OBEKTOB PakoOOpa3HbIE COCTABISIOT OKOJO TPETH OT
o01iero BbUIOBa OECIO3BOHOUHBIX. JJOMHHUpYIOIIEE MOJNIOKEHUE CPENU PAKOOOPa3HBIX 3aHHMAIOT
KPEBETKH, B YaCTHOCTU CeBepHasi kpeBeTka Pandalius borealis. Ilpn npou3BOACTBE TaKUX BUIOB
NPONYKIMH, KaK BapeHO-MOPOXKEHOE MsCO, KOHCEpBBI, KYJIWHApHBIX U3Jenus, oOpasyercs
J0CTATOYHO OOJIBIIIOE KOJMMYECTBO OTXOMO0B. [10 pa3sHbIM JaHHBIM MPU U3TOTOBICHUH Pa3leIaHHON
BapeHO-MOPOKEHONH CEBEPHOM KPEBETKM KOJIMYECTBO MaHuupbcoAepxkamux orxonos (I1CO)
coctaBiusier oT 40 mo 60 % B 3aBUCHMOCTH OT paiioHa OOWTaHHS, OWOJOTHMYECKOTO H
¢uznonornyeckoro coctosHuss. OCHOBHbIMM HampasieHusMu nepepabotku IICO sBusercs
BbIpAaOOTKA XUTHHA, XUTO3aHa, MMUIIEBOTO KPACUTEI, a TAK)KE PA3TUYHBIX KOPMOB. OIHAKO JIUITHIBI

U KapOTUHOHIBI, BXOAJAIIHWC B COCTaB HCO, SABIIAKOTCA HCOOHNCIIOJIb3YyCMbIMHU. MG)KI[y TEM
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W3BECTHO, 4YTO JIMIUABI, DKCTPArMpyeMble M3 Pa3JIMYHBIX THUIAPOOMOHTOB, CHOCOOHBI CHUXKATb
YpOBEHb XOJIECTEPHHA B KPOBHU, MOBBIIATh AKTUBHOCTh AHTHMOKCHUAAHTHOI CHUCTEMbI OpraHHM3Ma,
Onmarogapst YeMy MX K MPUMeEpPy UCHOIB3YIOT Ui JICUSHUS U MPOPHUIAKTUKA CEePACYHOCOCYAUCTHIX
3a00J1eBaHu, KaK MOTEHIMAIbHbIC IPOTUBOOIYXOJIEBbIE areHThI 1 mp.[1].

OnHOM 13 caMbIX JEIIEBBIX U IKOJIOTMUECKH O€30MaCHBIX TEXHOJIOIMH BBIICICHUS JIUITHUIOB
U3 ChIPbSl PACTUTEIBHOTO U KUBOTHOTO MPOUCXOXKICHUS SIBISIETCS SKCTPAKIUS C UCTIOIb30BAaHUEM
cBepxkpuTHieckoro yriekucioro raza (CK-CO2) B kauecTBe pacTBopureds [2].

OnnuM U3 (HaKkTOpPOB, ONMPEACTSIONUINX MMOJHOTY U CKOPOCTH IKCTPAKIIUU, TUMHIOB U3 ChIPbs
PacCTUTENIFHOTO U XHBOTHOTO MPOMCXOXJICHUS SIBISIETCSA CIOCOO M CTENEHb MPEIBAPUTEIBHOTO
BBICYLIMBaHUs ChIpbs. PaccMarpuBanoch BiausiHuE crnocoda u creneHu BeicymmBanus [ICO Ha
CTEINEeHb W3BJICUEHUS JTUTUIHO-KApOTHHOUTHBIX KoMmIuiekcoB (JIKK).

Marepuanom mis skerpakiuu ciayxunu [ICO ot pasmenku ceBepHoil kpeBeTku Pandalius
borealis, BviCymieHHbIe TON BakyymoMm mpu Temreparype 35 °C u masiaenun 0,002 MIla.
Oxctpakiuio ¢ ucnonb3oBanueM CK-CO2 mpousBoguiay mpu AaBICHUH U TEMIIEPaType COOTBET-
creerno 30 MIIa u 50 °C, T.e. mpu 3HAYE€HHMAX MMApaMETPOB, HaUOOJIEE YACTO UCIOIB3YEMBIX IJIs
MOJTYyUYEHUS SKCTPAKTOB OMOJOTHYECKH aKTHBHBIX BEIIECTB U3 CHIPhS PACTUTEIHLHOTO U KUBOTHOTO
IIPOUCXOXKACHUs. Bpems skcTpakuuu cocTaBisuio 2,5 4, 4TO COOTBETCTBOBAJIO IOYTU IOJTHOMY
npekpamenuto u3sinedenusa JIKK. KonnuectBo nposkcrparuposannsix JIKK onpenensocs yepes

KaKJIbIe TI0T9aca OT Hadaja KcTpakuuu (puc. 1, 2).
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MNMpoaonxurenbLHOCTbL 3KCTPaKUuUnN, MUH
CopeprxaHue Bnaruv B CINCO:
3,5% = 7,6% M 26,4% 52,4%

Puc. 1. 3apucumocts Bbixoga JIKK u3 CIICO, nosyuyeHHbIX
METO0M BAKYYMHOM CYIIKH, OT BJA:KHOCTH ChIpbs pu CK-CO; 3kcTpakumnu

188



1,4

o 1,2

g 1

g 0,8 |
: A
; /

3 2

m z

7 N 2 N 7
30 60 90 120 150

MpoponkKuTenbHOCTb 3KCTPAKLUMN, MUH
CopepxaHue Bnaru B CINCO:

3,7% =8,5% i@ 25,1% & 50,7%

Puc. 2. 3apucumocts Bbixona JIKK u3 CIICO, nmosry4eHHbIX
MeTO/I0M KOHBEKTHBHOI CYLIKH, OT BJaKHOCTH cbIpbsi Ipu CK-CO; 3xcTpaknun

OtmeueHo, yto Juist Bcex 00pasnoB [1CO, BbICYIIEHHBIX MOJ BaKyyMOM, IpU CHH)KEHHEM
conep)kaHus Biaru HaOmromaercs ymeHbienue Boixona JIKK. Omnako BeIcyImMBaHue 70 comepxka-
HUs Biaru meHee 7,6 % (o 3,5 %) sBngercs mMano3((EeKTUBHBIM C TOUYKH 3PEHUs yBEJIWYECHUS
konuuecTBa nosyvyaemoro 3kcrpakra (JIKK). OrcyrcTBue cymecrBeHHbIx oianunid B Beixone JIKK,
Ipu coliep>kaHuu Brnard 3,5 u 7,6 %, MOATBEpKIAeTCS TUIIOTE30M O MpeodIafaroIieid poiu
aKTHBHOCTH BoAbl (mpu BiaxkHoctu 7,6 u 3,5 % axtuBHOCTh Bomel B CIICO mpuOausuTennHO
OZIMHAKOBasl) B XapaKTepe BIMSHUS BIAKHOCTU ChIPbsl HAa TOJHOTY M3BJIECYEHHUS U3 HETO JIMIUA0B
CBEPXKPUTHYECKUMHU razami [2, 3].

Jiia CIICO, nomyuyeHHBIX METOJOM KOHBEKTMBHOM  CylIkH, yBenudeHue Bbixoga JIKK
HaOJIIOATIOCh JIMIIb TPU CHUKCHUH COAEpKaHus Biaru 10 7,6 %, npu 3,5 %  BBIXOA IKCTpakTa
OblT 3HauMTeNbHO HUXE. B cBoto odepens Beixon JIKK st 0OpasioB, MOMy4eHHBIX CIIOCOOOM
BaKyyMHOH CYHIKHU (IIpU OJMHAKOBOW MPOAOIKUTEIBHOCTH SKCTPAKIIUH U BIaKHOCTHU ChIPbs), ObLI
3HauUuTeNbHO BbIME MO cpaBHeHHIO ¢ [ICO, moABeprHyTHIX KOHBEKTHBHOW cymike. [lomoOHbie
3aKOHOMEPHOCTU  MOATBEPXkAAIOT TUIOTE3y O HEraTUBHOM BIUSHUHM BBICOKOM KOHLIEHTpALMU
KHCJIOPOZia CIIOCOOCTBYIOIIEH, CHUKEHUIO TPOHUIIAEMOCTH  KJIETOYHBIX MEMOpaH M yXyALICHUIO
maccoobmena mexay kietkoit u CK-CO2.

Takum 00pa3om ycTaHOBJIEHO, yTO criocod o6e3BokuBanus [ICO mox BakyymMoM, MO3BOJISIET
B 3HAYUTENBHOU creneHn NoBeICHTh 3 dexruBHOCTh CK-CO2 3kerpakuuu JIKK, mo cpaBHeHMIo ¢

KOHBEKTHBHOU Cy1.HK01>i. Ilokazana uenecoo6pa3H00TL HCIIOJIB30BaHUA II0KA3aTcCJIsi aKTHUBHOCTH
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BOJIBI JIJISl YCTAHOBJICHHMSI MUHUMAaJIbHOU cTenenn BeicymmBanus [1CO, o0ecnieunBaromiell BHICOKYIO

s dextuBHOCTE CK-CO2 3kcTpakiuu JIKK.

Cnucok JimTeparypsl

XHMHYeCKHii COCTaB W OMOXMMHYECKHE CBOWCTBA THAPOOMOHTOB NPUOPEKHON 30HEI
Bapennesa u benoro mopeit/ T.K.JIeOckas, F0.B./Ipunun, JI.JI. KoncrantunoBa, u 1p.- MypMmaHcK:
I[MNHPO, 1998. - C.101-102.

King M.B. Extraction of Natural Products Using Near-Critical Solvents / M.B. ing and
T.R. Bott, 1993, Blackie A&P, London, Chapter 6. P. 5-30.

Dunford N.T. Modelling of oil extraction with supercritical CO2 from Atlantic mackerel
(Scomber scombrus) at different moisture contents/ N.T. Dunford, M. Goto, F. Temelli // Journal of

Supercritical Fluids. — 2006. — Vol. 13 P. 303-309

YIIK 664.951.037:639.281.2
WCCJEJOBAHUE BJAUSHUS MACCOBOU JOJIM IUIA3YPH
HA IOKA3ATEJIN KAYECTBA MOPOXEHOHN KPEBETKHA

Bonxoea A.b., I'ymupoea JI.T.
OI'VII « BHUPOy, Mockea, Poccus

B Hacrosiiee BpeMs OCTpPO CTOMUT BOMNPOC O KOJWYECTBE IJa3ypu, HAHOCHUMOW Ha
MOPOXEHYIO PBIOONPOAYKIIMIO, B YAaCTHOCTH Ha MOPOXKEHYI0 KpeBeTky. s coxpaHeHus ee
KayecTBa MPH XPaHEHHHM MaccoBasl JIOJIi HAHOCHMOW TINa3ypH [OJDKHA OOecreyrBaTh KadecTBO
MPOJYKTAa HA MPOTSKEHUU BCETO CPOKA XPaHEHHUSI.

Cornmacao JlonomuerusiM 1 u3MeHeHusM Ne22 k CanlluH 2.3.2.1078-01 «['urnenmdeckue
TpeOOBaHMs O€30MACHOCTH M MHUIIEBOM IIEHHOCTH MHUIICBBIX MPOMYKTOB» MaccoBas JOJS TIa3ypu
JUTSL IPOAYKIIMH U3 PaKOOOPa3HBIX U MPOIYKTOB UX MepPepadOTKU He JOHKHA MPEBBIIATh 7% MacChl
HeTTo. Ho manHOe KOoMM4ecTBO TIa3ypu HaydYHO HE 00OCHOBAHO.

B cBsi3u ¢ 3TUM 11€TTbIO UCCIIEIOBAHUH SIBIISTIOCH U3YUCHHUE BIMSHUS MacCOBOM JOJH Ta3ypu

Ha MOKa3aTeJi KaueCcTBa MOPOXKEHON KPEBETKH.
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JInst TOCTHMKEHUSI TTOCTABICHHOM LENM HaMU OBLIM HCCIENOBAHBI MUKPOOHOIOTHYECKHE,
OpraHoyienTuYeckue u (PU3MKo-XxUMHUYECKHe (KUCIOTHOE YMCIIO KHUpa, a30T JIETYYUX OCHOBAHMIA)
IIOKa3aTeNIn KPEBETKHU, XpaHUBIIEHcs ITpU TeMiieparype munyc 18°C.

OOBeKTaMu UCCIeIOBAHUS SBISIINCH KPEBETKH BAPEHO-MOPOXKEHbIE C TOJIOBOI B MAHIIUpE:

CeBepHasi - C MacCOBOM o€l HaHeceHHOW masypu 6,5% u 19%, B TpaHCHOpTHOM
YIIAKOBKE;

TATPOBAsl - C MAaccOBOW nosiel HaHeceHHoW masypu 8%, 10,5%, 16%, B TpaHcnopTHOU
YIaKOBKE.

B pesynbrare ncciienoBaHuii MUKPOOHOIOTHUECKUX MOKa3aTelel yCTaHOBICHO, YTO 001Ias
MUKpOOHAass 00CEMEHEHHOCTh B TEUCHHE BCETO CpPOKAa XpaHEHHUs o0pa3IoB KPeBETOK (8 Mec.) HE
3aBHCENIa OT MAacCOBOM JOJM HAHECEHHOW Ha Hee INa3ypH M OCTaBaJIOCh B Ipejesiax TPeOOBaHMM
CanlluH 2.3.2.1078-01.

OpraHonenTuyeckre IOKa3aTeld, KOTOpblE OLEHUBAIM C Y4YacTUEM OKCIEpPTOB-
JIETyCTaTOpOB PBHIOHOW MPOLYKIUU OCTaBaIUCh 0€3 M3MEHEHHM HEe3aBUCHMO OT MacCOBOM J0iH
HAaHECEHHOW ma3ypH.

Ha mnepBom »orame wuccrnenoBaHus Bce 00pa3lbl MO OPraHONENTUYECKOW —OIICHKE
cootBercTBoBaM TpeboBanusM ['OCT 20845-2002 «KpeBeTku mopokensie». [1o BHenHeMy BUIY
KpeBeTKa — YncTast, 0e3 MOBPEKIACHUA MAHIUPS, OAHON pa3MepHoi rpymibl. [[BeT, BKyc U 3amax —
CBOMCTBEHHBIE JAHHOMY BUIY MPOIYKIIHH.

[Tocne 8 mec. xpaHeHus1 y 00pa3IOB CEBEPHON KPEBETKH C MAacCOBOM J0Jeil HaHEeCEHHOM
m1asypu 6,5% U3MEHWIICS IIBET MaHIMPS — NOSBUINCH Oesble BKparuieHus. Bkyc, 3amax u uBeT msaca
OCTaBaJINCh CBONCTBEHHBIMH JaHHOMY BHJy HpoayKuuu. B ocTtanbHbIX o00pa3max Bce
OpraHOJICTITUYECKHUE TMOKa3arenu cooTBercTBoBain TpeboBanusM ['OCT 20645-2002 «KpeeTku
MOPOXKEHBIEY.

O TUAPOTUTHYECKUX M3MEHEHHSIX OEJTKOB B KpPEBETKE IPU XPAHEHWU CYIWIH II0
HAKOIIJICHUIO a30Ta JIETYYMX OCHOBAaHUH.

VYCTaHOBJIEHO, YTO HAaWMEHbBIIME W3MEHEHHS B COJIEPKAHUU A30TA JIETYYUX OCHOBAHUM
HaOIMIONamuCch B 00pa3llax KpeBETKH CEBEPHOM C MacCOBOW Jonell HaHeceHHOH mmasypu 19% u
TUTPOBOM C MaccOBOM Jtosielt HaneceHHoM mazypu 10,5%, u 16%.

B nmpomecce XpaHeHHMS OTMEUEHO YyBEJIMYEHHE KHCJIOTHOIO 4YHUCJIAa JKUpa, YTO
CBUJETEIBCTBYET O HAKOIUIEHWH CBOOOJHBIX >KUPHBIX KHUCIOT. HamOonmpmwmii pocT 3HaueHus
KHCIIOTHOTO YHCJIa YCTAHOBIICH JJIsi 00Opa3I0B KPEBETKU CEBEPHON C MAaCCOBOM J0Jei HaHECEHHOM

ma3ypu 6,5% 1 TUTPOBOM KPEBETKU C MacCOBO J1oJiell HaHecEeHHOM masypH 8% u 16%.
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Pesynprarhl MccienoBaHU TOKA3bIBAIOT, YTO HAWOOJBIIME W3MEHEHHs TOKa3aTelnei
KauecTBa (OpraHojieNTHYECKHe, a30T JIeTYyYMX OCHOBaHHM, 3HAuY€HUE KHUCIOTHOTO YHCIA)
MIPOUCXOIAT B 00pa3liax CeBEpHOIl BapeHO-MOPOKEHON KPEBETKH C MAcCCOBOM JOJICH HAHECEHHOM
rma3ypu 6,5%.

Takum 00pa3oM, KauecTBO HCCIEIOBAHHBIX OOpa3l0B CEBEPHOM U TUTPOBOM KPEBETKU
BapeHO-MOPOXKEHOH B TEUECHHE 8§ MeC. XpaHEeHUs o0OecrneunBaeT Ia3ypb, MaccoBas JOJsI KOTOPOM

coctasiieT He Meree 10%.

VK 664.951.014:577.112:639.29
AMUWHOKHMCJIOTHBIIA COCTAB BEJIKA MACCOBBIX BUJIOB

MOPCKHUX 3BE3/l BAPEHIIEBA MOPSA

U.B. I'onak
OI'VII IIMHPO, Mypmanck, Poccus

N3ydeHne XMMHUYECKOTO COCTaBa MOPCKMX 3BE3]] MOKA3bIBAET HAJIMYHME B TKAHAX ITUX
TUAPOOHMOHTOB OONBIIOTO KOJUYECTBA OeliKa, JUIHUI0B, OPraHUYECKUX BEIIECTB OMOPHON TKaHHU U
MHUKPODJIEMEHTOB, a TaK)Ke OMOJOTHYECKH aKTUBHBIX BEIIECTB PA3IMYHON XUMUYECKON MPUPOIBI —
[JIMKO3UJI0B, CTEPUHOB, U30MPEHOUOB, MOJUIIEOTUAOB U Ap.

ITo pe3ynpraTam PoccriiCKO-HOPBEKCKHUX IKOCHCTEMHBIX CheMOK bapeHiieBa Mops, a TaKxke
npuOpexkHbIX uccienoBanuii Komsckoro momyoctpoa B 2005 u 2006 rT., Hambosaee MacCOBBIMH
BUJAMH MOPCKHX 3BE3] oot Ctenodiscus crispatus, Asterias rubens, Crossaster papposus,
Solaster endeca, Urasterias linckii, Icasterias panopla.

HccnenoBanusi aMUHOKUCIIOTHOTO COCTaBa Oelka MOPCKUX 3BE3/ MPEICTABISICTCS aKTyallb-
HOW MPUKJIAAHON 3a/1a4€il B CBETE BOZMOXKHOIO UCIOJIb30BaHUS 3THX KUBOTHBIX KOPMOBBIX LIEJISAX.

HccnenoBanusi aMUHOKHUCIIOTHOTO cOcTaBa Oejka 3TUX BUIOB MOPCKHX 3BE€3]l MPOBOIMINCH
BIIEPBBIE.

MarepuaJibl 1 METOIbI
Marepuanom st UCCIEIOBAaHUMN MOCTYXHINA 87 3K3. 6 BUIOB MOPCKUX 3BE3/l, BBUTOBICHHBIX
B pOCCHIiCKOM skoHOMHUYECKON 30He bapeniieBa mops B 2006 romy. Ceipbe 3aMOPaXMUBAIOCH MPU
temreparype —12°C 0e3 pasmelku, IOCTaBIsIOCH B J1abOpaTtopuio, 3areM Ae(hpOCTHPOBAIOCH,
BBICYIITBAJIOCH MMOCPEICTBOM MH(PPAKPACHON CYIIKH U U3MENIBYAIOCh JI0 MOMyYEHHUs MOPOIIIKA UITH

KpYIIKH.
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Jlanee mpoBoaMiach MOATOTOBKA MPOO IS MCCIICIOBAHUS aMHHOKHCIIOTHOTO COCTaBa Oelka
comTacHo PyKoBOACTBY 1O MeTo/aM KOHTPOJISA KadecTBa M O€301aCHOCTH OMOJOTUYECKH aKTHBHBIX
no6asok k nuime (P 4.1.1672-03). B mpobax ompenensiu oOuuii 610K, coaepKaHue JTUMUIO0B U
BJIQXKHOCTh. AHAIIN3 aMUHOKHUCIIOTHOTO COCTaBa MPOBOIMIICS METOJIOM BBICOKOI((HEKTUBHOM KU~
KOCTHOHM xpomarorpaduu. CyInHOCTh METO/Ia 3aKITFOUASTCsl B THAPOIU3E 00pa3Ia J0 aMHHOKHCIIOT
Y TOCTIEAYIOIIEM KOJTUYSCTBEHHOM OTpEIeICHUN 00pa30BaBIIMXCSl aMUHOKHUCIIOT HA aMHUHOKHCIIOT-
HOM aHaJIM3aTope.

PesyabTarsl n 00cyxkneHue

Bbuir BBITIOTHEHBI HMCCIENOBAHHUS XUMHYECKOTO COCTaBa BBICYNICHHBIX M W3MEITBYCHHBIX
MOPCKHX 3BE3/], Pe3yJbTaThl KOTOPBIX MOKA3aJIH BBICOKOE COMIEPIKaHUE MTPOTEHHA (MaccoBas A0S —
ot 12 10 20%). IIpu 3ToM MaccoBasi 10 Biaru He npesbimana 10%.

[TpoBeneHHbIE B JaNbHEUIIEM UCCISTOBAHMS aMUHOKUCIOTHOTO cOCTaBa OejKa BBISBUIN Ha-
anave B HeM 16 u3 20 BaxkHeHmmx o-aMUHOKUCIOT. CofepaHue aMUHOKHUCIIOT, Hanbosee 3HaYH-
MBIX C TOYKU 3pEHHUs KOPMOBOUM IIEHHOCTH, JOCTUTAJIO CIEAYIONINX 3HAYEHUM: JTU3uH — 8,39 Mr/T;
nucteuH — 5,91 mr/r; metnonuH — 3,41 mr/r; Tuposun — 8,91 mr/r; hennnananux — 6,25 Mr/r.

B Genke MoOpcKuX 3Be31 MPHUCYTCTBYIOT BCE BHJbI HE3aMEHHMBIX aMHHOKHCIIOT. B cmektpe
3aMEHHMBIX AMHHOKHCJIOT CJIEIyeT OTMETHTh BBICOKOE cojepikanue riyTamuHa — oT 20,77 mo
27,02 Mr/t, v muimHa — ot 16,4 1o 23,9 Mr/r.

Jnst cpaBHEHHMS aMHUHOKHCIIOTHOTO COCTaBa MOPCKHMX 3B€3/ C JAPYTHMMH TPEACTaBUTEIAMU
UIJIOKOXKUX Obla BbIOpaHa KyKyMmMapus, KOTOpas PEKOMEHAYETCsl K UCIOJIb30BAHHIO B KOPMOBBIX
LeMsIX, a TAKKe UMEeT (PUIOTEHETUIECKUE CBSI3U C MOPCKUMHU 3BE3/1aMHU.

B Tabmune npencraBieH aMHHOKUCIIOTHBIN COCTaB Oelka MacCOBBIX BHJIOB MOPCKHX 3BE31 U
KyKyMapuH, BRUTOBJICHHBIX B bapeH1ieBoM MOpe B TOT )K€ MEPHO/I.

Ha pucynke nokaszano copepxaHue HanOoJee 3HAYUMBIX C TOUKH 3pEHHUsT KOPMOBOH IIEHHOCTH
AMUHOKHCIIOT B O€JIKe UCCIIEyeMbIX BUOB MOPCKHUX 3BE3/ U KyKyMapHH.

[To comepkaHWIO BCEX BBIMICTICPEUYHUCICHHBIX aMHUHOKHCIOT OJIOK MOPCKHX 3BE3J
3HAYUTEIBHO MPEBOCXOIUT OCOK KyKyMmMapuu. B "acTHOCTH, MO NWM3MHY TpUMEpPHO B 3,5 pas; 1mo
CyMMe METHOHWHA ¥ IUCTHHA — B 3 pa3a; Mo TUPO3UHY — B 3,5; o (peHunananuny — B 2 pasa.
Takum 00pa3om, O4€BHIHO, YTO OEJTOK MOPCKUX 3BE3 10 AaMHHOKHCIOTHOMY COCTaBy OoJiee IIeHEH,

YeM aHAJIOTUYHBIA OETTOK 000JI0YKH KYKyMapHH.
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Tabnuia

AMHHOKHCJIOTHBIN cocTaB 0ejika MaccoBbIX BUA0B bapeHneBoMopckux
MOPCKHX 3Be3]1 H KyKyMapuu

AK, | Icasterias | Solaster | Crossaster | Urasterias | Ctenodiscus | Asterias Cucumaria
Mr/T | panopla | endecca | papposus linckii crispatus rubens frondosa
Asp 13,4 15,79 14,44 14,78 12,65 14,22 8,08
Glu 20,77 26,38 24,95 25,63 21,54 27,02 11,6
Ser 8,87 11,4 9,74 10,52 8,43 10,94 6,35
Gly 16,4 239 23,23 23,11 16,51 22,85 16,29
Thr 5,47 7,97 7,74 7,76 5,45 7,92 4,26
His 5,39 7,06 6,86 6,94 5,32 7,24 1,45
Ala 9,71 11,62 10,38 11,03 9,8 11,31 7,99
Arg 9,04 6,33 4,84 6,6 7,85 10,2 4,82
Tyr 8,12 8,91 7,78 7,91 8,14 8,95 2,52
Cys 4,23 5,9 3,21 4,77 4,34 5,38 1,34
Val 5,04 6,24 5,82 5,99 5,95 6,09 3,39
Met 3,13 3,28 2,28 3,21 3,02 3,41 0,94
Ile 2,78 3,53 2,82 3,1 3,15 3,88 2,04
Phe 5,25 6,1 5,79 6,04 5,39 6,25 2,65
Leu 7.3 8,24 7,95 8,13 7,44 8,06 4,08
Lys 7,64 8,13 8,32 7,88 7,65 8,39 2,54
10 -
9 L
8 F W Tyr
21 B Cys
6 H Met
5 F W Phe
4 r Lys
3 -
2 L
1 L
0

mr/r

Sofaster endeca

g
Q
y
@
Q.
1%
-3
Al
g
%
5]
g

Crossaster papposus

Urasterias linckii

Ctenodiscus crispatus

Asterias rubens

Cucumaria frondosa

Puc. Conep:xanne Han0o/1ee 3HAYUMBIX € TOYKH 3PEHUs] KOPMOBOH LIEHHOCTH
AMUHOKHCJIOT B OeJIKe HCCJIeyeMbIX BUI0B MOPCKHX 3Be3] U Kykymapumu bapenuesa mops
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VIK 664.951.022.012.2.(083.75):639.211
AHAJIN3 MEXKT'OJOBBIX UBMEHEHUI MOKA3ATEJIEA
TEXHOJOI'MYECKOI'O HOPMUPOBAHUA

TUXOOKEAHCKUX JIOCOCEM

A.B. I'puyenko, 0.m.n. E.H. Xapenko
OI'VII « BHUPOy, Mockea, Poccus

VYcraHoBieHHE NoOKa3aTeleld TEXHOJIOIMYECKOT0 HOPMHUPOBAaHUS THUXOOKEAHCKUX JOcCOocen
SBJISIFOTCSA BaXKHBIM MHCTPYMEHTOM PETYIMPOBAHUS MIPOMBICIA, MPECIEAYIOUIMM OCHOBHYIO LIEJb —
MOBBIIIEHUE TOYHOCTH Y4€Ta BBUIOBA. OJTO IMO3BOJMT YBEJIUYUTH OIOKETHBIE IMOCTYIUICHUS, a
TaK)KE IIOBBICUTH TOYHOCTh M HaAEXKHOCTb MOHUTOPMHIA COCTOSHUSI 3allacoB JIOCOCEH H
MapamMeTpoB X BOCIPOU3BOJICTBA.

Bennunna 3HaYeHUI yCTaHABIMBAEMBIX MOKa3aTesIel MOXKET U3MEHSTHCSA B 3aBUCHUMOCTH OT
psina GakTopos:

- rofia MPOMBICIIA;

- IOMYJISIIMOHHON MPUHAIEXKHOCTH;

- C€30Ha NPOMBICIIA;

- MecTa o0noBa cTafa (OTKPBITOE MOpe, MPUOpEKbe, YCThe PEKU, HU30Bbs PEKH, 3a00iKa
PBIOOBOIHOTO 3aBOJIA);

JUIsi KOJMMYECTBEHHOM OIEHKH BIMSHUS J3TUX (PAKTOpPOB HamH OblIa TPOBEJCHA HAYYHO-
nccienoBarenbckas padora B OnroropckoM paiione bepunrosa mopst Ha peke Amyka. MccnemoBanus
npoBoguinchk B 2010 u 2011 rr. M3yyaembIiMM BUJaMU TUXOOKEAHCKHUX JIOCOCEH SIBISUIMCH HEpKa,
KeTa, TopOyIia U yaBblya. BbTOB PBIObI OCYIIECTBISUICS CTaBHBIMU HEBOJAMH B MOPCKOM IpHOpe-
KbE M 3aKUIHBIM HEBOJOM B peke. [010BblE OTINYMS XapaKTEPU30BAINCH Pa3IMUHON YHCIEHHOCTHIO
BUJIOB, CPOKAMH XOJ1a, pasMepaMH 0CO0eH, a TakKe OKEaHOJIOTHYECKIMHU YCIIOBHSMH Haryia B MOpe.

HccnenoBaHus NPOBOAMWINCH C HCIOJIB30BAaHHEM OIBITHO-CTATUCTHMUYECKOIO MeETOo/a Ha
OCHOBAaHMM JaHHBIX OHOaHaNM3a W PE3YJIbTaTOB  OMNBITHO-KOHTPOJbHBIX pador (OKP).
buonornueckuil aHanu3 BKIIOYAl U3MEpPEHUE NPoMbIciIoBOM AnuHbl (AC), ompexneneHue moia u
CTaJiUM 3PEJOCTU TOHAJ, ONpPEECICHHE MAacChl LIEJIOW PBIOBI U IMOJIOBBIX MPOAYKTOB. ONBITHO-
KOHTPOJIbHBIE Pa0OThl MPOBOJWINCH B COOTBETCTBUM €  «MeTogukaMu HpPOBEIEHHs OIBITHO-
KOHTPOJIBHBIX PAa0OT HpHU TPOU3BOJICTBE NPOAYKIHMU H3 JIOCOCEBBIX pPBHIO ISl YCTAaHOBJIECHUS
nokasaresnell TexHojormueckoro HopmupoBanus» (2010 1.). OOGpaborka wmarepuano OKP
MPOBOAMIIACH € HCToNb30BaHneM «Komruiekca mporpamm mst o6padotku pesynsratoB OKP npu

MIPOU3BOACTBE MPOAYKIMH U3 TIOCOCEBBIX PHIO».
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3a nepuox mposenenuss OKP oOmiast Mmacca pwIOBI-ChIpIa, HApaBlIeHHass HA TPOU3BOJICTBO
MOpOXEHOW Tmpoaykiuu coctaBwia 13,1 T. Ha mnpou3BOACTBO HMKOPHOM MPOAYKIIUUA OBLIO
HanpapleHo 4,8 T SICTHIKOB JTIOCOCEBBIX PHIO.

ITlo pesynbraram OKP Obut yCTaHOBIEHBI JOCTOBEPHBIE CpEJHHME IOKa3aresln TPEX
OCHOBHBIX TEXHOJOTMYECKHMX HOPMATHBOB: BbIXOJa MKpPBI-ChIpIA (SICTHIKOB), BBIXOJA pa3/ieIaHHON
pBIOBI, M BBIXOAA 3EPHUCTON CONMEHON WKpHI (ropOymm). [IpoBenéHHbIE MCCIeIOBaHUS JAIOT HaM
BO3MOXXHOCTbh OLICHUTh MEXTOIOBBIE M3MEHEHMS NOKA3aTelIeil TEXHOJIOTMYECKOT0O HOPMHUPOBAHMS
TUXOOKEAHCKHUX JIOCOCEH.

CpaBHUTENBHBIN aHanU3 ycTaHoBIeHHBIX 10 pe3ynsraram OKP 2011 rona HOpM MOKa3bIBaET,
YTO TOJYYEHHBIE JAHHBIE MO BBIXOJY SCTHIKOB THUXOOKEAHCKHMX JIOCOCEH HIDKE IMPOLUIOTOJHUX
nokazareneir OKP [1]. Bexon sicTBIKOB TOpOyIIM ¥ KEThI YMEHbBIIHIICS TI0 cpaBHeHuio ¢ 2010 1. Ha
0,9%, sctbikoB uyaBbluM Ha 2,8%. CHMXKEHHE BBIXOJA SICTBIKOB HEpPKH MUHUMaIbHO — 0,2%.
CHuxeHMe BbIXOJAa SCTHIKOB YaBbIYM CBS3aHO, B IIEPBYIO OYEPEb, C MaJbIM KOJIMYECTBOM CaMOK B
yinoBax, a Takke TeMm, uro B 2011 r. ocHOBHas Macca 4aBblYM ObUIa BBIJIOBJIICHA B 3aJIHBE,
BCJICZICTBHE YETO CTaus 3pEIOCTH TOHA ocoOeit Obuta MeHbmeld Hexenu B 2010 1., Korjga yaBbiya
NoObIBaslaCh B OCHOBHOM Ha peyHOM yuacTke. CHIDKEHHE BBIXOJA SICTHIKOB BCEX BHIIOB JIOCOCEH
MOYKHO TaK)K€ CBSI3aTh C OTPHULIATEJILHOM TeMIlepaTypHON aHomanuel xapakrtepusyromeil TIIO B
palioHe TMpOMBICIAa B MAae-UIOHE, a Tak)Ke HHU3KOM TeMmIeparypod BOIAbl B peke AIyka,
HaOmonasmeiics B 2011 r. B otmmume ot 2010 1., korma OmaronpusTHBIE TEMIIEPATyPHBIC YCIOBHS
(anomanus TI1O) obecnieunu 6osee BHICOKUI BBIXO/I SICTHIKOB JIOCOCEH.

Hecmotps Ha cHMKeHHE BbIXofa sICTBIKOB OTHOCHUTENbHO 2010 rozaa, nmosyueHHbIe pe3ynbTaThl
M0 BBIXOAY WKPBI B SICTBIKAX, KPOME YaBBIYM, MPEBBIIIAIOT 0AacCEHHOBBIE HOPMBI [2] OTXOMOB,
MOTEPb, BBIXOJIa TOTOBOM MPOAYKIIMH M PAcXofa ChIPbs IPHU MPOU3BOACTBE MKPBI THXOOKEAHCKUX
nococeit JlanbHeBocTouHoro 6acceitna 2010 . B cpeaneM Ha 0,5%. DTo CBsI3aHO ¢ TE€M, YTO HOPMBI
NpeJCTaBICHHbIE B 0acCeifHOBOM COOpHMKE SBISIOTCS YCPEOHEHHBIMU Ui Bcedl BocTtounoi
KamuaTtkn u He OTpakalOT CYIIECTBYIOMIEH CHUTyallill B OTAEIBHO B3STOM paiioHE, TpeOyroT
oonpieit nuddepernmanyy ko3GGUIMEHTOB MO palloHaM MPOMBICTIAa U HE TMPEAyCMaTPUBAIOT
MEHSIOIIMECS U3 roJia B IO/ KIIMMaTuyecKue ycioBus [3].

CpaBuutenbHblil aHanu3 ganHbsix OKP 2010 . o onpeneneHuio BbIX0Ja 3€pHUCTON COIEHON
ukpsl ropoymu u ganHbIx OKP 2011 r., moka3biBaeT HEKOTOPOE YBEIUYEHHE BBIX0/1A [0 CPABHEHUIO
¢ 2010 . Beixox 3epHuctoit comnenoit ukpbl ropOymu B 2011 romy cocraBun 67,6%, pasHuia
Bbixozia B cpaBHeHnH ¢ OKP 2010 roga neBenuka - 0,5%, [lonyyenHoe 3nauenue, kak u B 2010 rogy

3HAYUTEIBHO MPEBBIIAET BBIXOA T'OTOBOM MNPOAYKIMHM YycCTaHOBIEHHBIH Hopmamu [2] THUHPO

(1a 3,5%).
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CpasauBast manaeie OKP 2011 r mo BBIXOQY TOTOBOM NPOAYKIHMH, U OACCEWHOBBIX HOPM
THUHPO [4], B memoM MOXXHO OTMETHUTb, YTO BBIXOA TOPOYIIM MOTPOIICHOW OOE3TIIaBICHHON H
YaBeIYM MOTpolIeHOW o0ekadpenHoit B 2011 r, tak ke kak u B 2010 1. 3aMeTHO HUXe
6acceitHOBbIX 3HaueHui. OqHako no cpaBHeHuto ¢ 2010 1. BbIXOA YaBbIYHM BeIpoc Ha 1,7%, a BBIXOX
ropOymu causmics Ha 1,5%. CHukeHue BbIxoJa ropOyIiy CBSI3aHO ¢ MEHBIIMMH pa3MepaMu pbIO,
YBEJIUYEHHUE BBIXOJA YaBbIYM C OOJBIINM KOJIMYECTBOM CaMIOB. Pa3HUIlA BbIXO/a KEThl U HEPKH B
CpPaBHEHHMM C MPOUUIBIM IOJOM MHMHUMallbHA. B mepBoM ciyyae MoJyuyeHHbIE JaHHbIE HUXKE Ha
0,4%, a Bo BTOpOoM npeBbImatoT ux Ha 0,2%.

B Bompocax perynupoBaHMsl IIPOMBICIA TUXOOKEAHCKHMX JIOCOCEH, CpeAau IpeCTaBIECHHBIX
BBIIIE TIOKa3aTejeil TEXHOJIOIMYeCKOr0 HOPMHUPOBAHMS, HAWOONbIIMNA HMHTEpPEC JUIsl WU3y4YEeHHUS
IIPUHUMAET BBIXOJ MKpbI B SICTBIKAX, KOTOPBIA ONpeneNseT pecypcHyro 0a3y A MpPOU3BOICTBA
Haubosee EHHOTO MPOLYKTa — 3€PHUCTOH JIococeBOi MKpbl. Ha ero 3HaueHne OKa3bIBalOT BIUSHHE
MHOTHE (DaKTOpBI: pPa3MEPHO-MACCOBBIC XapAaKTEPUCTHKH OCOOEH, COOTHOIIEHHE IOJIOB, CTaaWs
3pENOCTH SICTHIKOB, TJI0JOBUTOCTH caMok u ['CH.

Ha nanHHOM sTame m3yuyeHMsl CTENEHU BIMSHUS TOTO WIM MHOTO (pakropa, HaMu OBLIM OI-
peleneHbl 3aBUCMMOCTH BBIXO/Ia MKPBI B SCTBIKaX OT Pa3MEPHO-MACCOBBIX XapaKTEPUCTHK CaMOK
JATbHEBOCTOYHBIX Jococed. Cratuctuueckas oOpaboTka JaHHBIX OWoaHaM3a ObUTa TPOBENCHA C
MOMOIIBI0 TIporpaMMbl Statistica 6.0. B xauecTBe (pakTopoB, BIHSAIONINX HA BBIXOA SICTHIKOB JIOCO-
CEeBBIX PBIO (M, T), OBLIM MPUHATHI CASAYIOMME HOPMOOOpa3yIIHe KpUTEPUH: L — AJIMHA CaMOK, CM;
M — macca caMok, I. B pesynbrare monyd4eHo ypaBHEHHE PETpecCuH, aJeKBaTHO OMMCHIBAOLIEE
BIIMSIHUE Pa3MEPHO-MACCOBBIX XapaKTEPUCTHK CAMOK Ha BBIXOJ ICTHIKOB TOPOYIIIH:

m, kr = -504,7849+32,8797-L-0,375-M-0,5935-L*+0,022-L-M-0,0002-M’

AHanu3 1aHHOTO YpaBHEHUS U IMOCTPOECHHBIX 110 HEMY MOBEPXHOCTH OTKJIMKA U U30JIMHUH ee
CEYeHMs TO3BOJIWI YCTAHOBUThH, YTO OCHOBHYIO YacThb B OOIIEH IpyIe COCTaBISIOT SICTBIKU C
Mmaccoit ot 140 1o 190 r. B a1y rpynmy Bxoaar ocoOu mmuHOH ot 43 10 52 ¢M u maccoit ot 850 1o
1800 r. MakcuManbHBIX 3HaY€HUN Macca SICTBIKOB JOCTUTAET MpH JUIMHE caMOK oT 47 10 52 cMm u
macce oT 1250 no 2000 r.

B pesynbrare Mmarematmueckoil 00paOOTKM SKCIEPUMEHTANbHBIX JAHHBIX, IOJy4YEHO
YPaBHEHHUE PErpecCHM, aJE€KBAaTHO OIMCBIBAIOLIEE BBIXOA SCTBIKOB KETHl B 3aBUCUMOCTH OT

OCHOBHBIX HOPMOOOPA3YIOLIUX KPUTEPUEB:

m, kr = 246,5722-15,8127-L+0,205-M+0,2733-L*-0,0035-L-M+1,2007E-5-M’
Ha ocHoBamMmM aHanmu3a JaHHOTO YpPaBHEHHS H €ro rpauueckoil HWHTepHpeTanuu
YCTaHOBJICHO, YTO MAaKCHMAaJIbHBIH BBIXOH SICTHIKOB KeThbl (400-600 T) MMEIOT 0CcoOM ¢ ITHHOM

ot 48 o 66 cm u Mmaccoit ot 4500 o 5500 r.
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Puc. 1. 3aBucuMOCTH BbIX0/a ICTHIKOB ropOyuiu (m, r) ot AauHbl camok (L, cM)
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Puc. 2. 3aBucuMOCTb BBIX0[a ICTBIKOB KeThI (M, I') OT JJIMHBbI camok (L, cM)
U Macchl caMok (M, r): a) NoOBepXHOCTh OTKJIUKA; 0) M30JIMHUY ee CeYeHU il

[Tocne craructuyeckoil 0OpabOTKU MONMYYEHHBIX JAaHHBIX, [TOJYYEHO YpaBHEHUE PErpeccui,
aJIcKBaTHO OIMCBIBAOIIIEE BBIXO] SICTHIKOB HEPKU B 3aBUCUMOCTH OT JJIMHBI U MacChl CaMOK:

m, xr = 2135,4648-100,7955-L+0,5874-M+1,1561-L°+0,009-L-M-1,2234E-5-M*
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Puc. 3. 3aBucUMOCTb BbIX0/1a SICTHIKOB HEPKH (M, I') OT AJuHbI camok (L, cm)
U Macchl caMok (M, r): a) NOBepXHOCTh OTKJIMKA; 0) M30JIMHHUY ee CeYeHU il

AHaJ'II/I3 HOJ'Iy‘ICHHOfI 3aBUCHUMOCTHU ITO3BOJINII YCTaHOBI/ITB, qTO MJIA HCpKI/I MaKCI/IMaJ'IBHBII\/JI
BbIX0n SCTBIKOB (300-500 r) mHabmromaeTcst y ocobeit mmuHOM 56-68 cm m maccor 2400-4000 .

B JAaHHOM CJIy4dac€ BUJHA IMPAMO PONOpHHOHAIbHAasA 3aBUCUMOCTDb YBCIIMUCHU S MACCHI ACTBIKOB IIPU

YBCIMYCHUU OJIMHBI U MACChI pBI6bI.

[Mocnme crarucThueckold 0OpabOTKH HKCIIEPUMEHTAIBHBIX JAHHBIX IIOJyYeHO YpaBHEHHE

perpeCcCrun, anacKBaTHO OIMMCBIBAIOMICC BBIXOA SCTBIKOB YaBblUM B 3aBHCHUMOCTH OT JJIMHBI

U Macchl 0co0eit:
m, Kr = -28.5 15-0,7325-L+O,9449-M+O,0045-L2+0,O1 12-L-M—0,0004-M2
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Kanpatnunsie 23 QeKT, XapaKTEepHBIE TSI MATEMaTHIeCKOH MOJIEIH, OITMCHIBAIOIIEH BBIXO/
SCTBIKOB 4YaBbIUM, YKa3blBalOT Ha CYIECTBOBAHUE 00JacTel HKCTpeMyMa B pPaccMaTpUBAEMOM
JMana3oHe W3MEHEHHs HOpMOOOpasylomMx KpurepueB. Ha oOCHOBaHMM aHanmM3a JaHHOTO
YpaBHEHHS M €ro TpapuuecKoil HHTEPIPETAIMM YCTAaHOBJICHO, YTO MAKCUMAJIbHBINA BBIXOJ SICTHIKOB
(or 2 mo 3 xr) mocruraercs y ocobeit mmuHOM oT 90-112 cm m maccoit or 13 mo 20 kr
Munumanbnbiii Beixof (1,2-1,4 Kr) sICTHIKOB HAOMIOAACTCS Y YaBBIYM MPHU JJIWHE pbIOBI oT 70 10
90 cm u Macce peIOBI OT 6 10 7 KI. BiamsiHue Bo3pacTaHusi MacChl U JJIMHBI, HA YBEJIMUYEHUE MACCHI
SICTBIKOB Y YaBbIYM BBIPAXKEHO HE CTOJIb SIBHO, HO CO3AAET OOIIMPHYIO 00JIACTh CPETHETO TUana3oHa
3HAUEHUH, KOTOpBIA OMpeAessieT HauOONbLIMA BBIXOJ SCTHIKOB B IPOIEHTHOM OTHOIICHUU
K 001mel rpyrmre.

Pe3ynbrarel NpOBEAEHHBIX HCCIEIOBAHUN MNOATBEPXKIAIOT CYIIECTBOBAHHE MEMKIOJOBBIX
OTJIMYMN B 3HAYECHUSAX MOKa3aTeae TeXHOJOrHUECKOro HOPMUPOBAHUS 1aJbHEBOCTOUHBIX JIOCOCEH.
JUisi TOYHOM OIICHKHM BEJWYHMHBI THX OTIMYHM, ONpeeNeHUs MaKCHUMAaJbHBIX M MHHHUMAJbHBIX
3HaUYEHUH, HeoOXomuM cOop Oombmiero 00bEMa CTaTHCTUYECKMX MAHHBIX, JUISI YeTro HEOOXOIUMO
IIPONOJDKUTh MOHUTOPHMHI IIOKa3aTeslell TEXHOJIOTMYECKOr0 HOPMHUPOBAHMSA B JIaHHOM paiioHe
npomeicia. CpaBHUTENBHBIN aHaIU3 ycTaHOBIEHHBIX 10 pesyinsraraMm OKP 2011 . HopM BbIxozna u
K03()(DUITMEHTOB pacxosia ChIPbsl MOATBEPKIAAET HEOOXOAUMOCTH UX AupdepeHnanmu 1Jis JaHHOTO
paiioHa npombicia. Bc€ 3To mo3BOMUT B AaibpHEHIIEM pa3paboTaTh NPUHLHUIIBI IPOrHO3UPOBAHUS

TEXHOJIOTMYCCKHUX HOPMATUBOB OAJIbHEBOCTOYHBIX Jlococer u OIITUMHU3UPOBATh UX ITPOMBICEII.

Cnucok Jimreparypsl

I'punenko A. B., Xapenko E. H. UccnenoBanus no ycraHoBineHuro nuddepeHIIMpoBaHHBIX
NEepeBOIHBIX KOA(D(UIMEHTOB Ha MPOAYKLHUIO M3 THUXOOKeaHCKHX Jococei // CoBpeMeHHbIE
poOIeMbl M TIEPCIEKTUBBI PbIOOX03IHCTBEHHOTO KOMILIeKca. | HayuyHO-IIPaKTH4YeCKOM KOH(epeH-
uu Mostoabix yuéHbix OI'VIT «BHUPO»: Tesucwl. — M.: M3a-so BHHUPO, 2010. — C. 45-46.

HopMmbl 0TX00B, OTEPH, BBIXOAA TOTOBOM MPOAYKIMH U PACXOJa ChIPbs NIPU POU3BOICTBE
UKpBl THXOOKeaHCKuX Jjococeil JlampHeBocTouHoro Oacceitna / TUHPO-uentp. M.: BHUPO,
2010. -20c.

Xapenko E.H., Poii B.M. PerymupoBaHue mnpomsiciia ¢ HCHOJIb30BAHMEM ITOKa3arenen
TEXHOJIOTUYECKOTO HOopMmHpoBaHus // Marepuansl Il MeXayHapomHOW Hay4YHO-TTPAKTHUYECKOM
koH(pepeHuun «lloBbimeHre 3pPEeKTUBHOCTH UCTIONB30BaHUS BOAHBIX OMOIOTHYECKUX PECYPCOBY,
M.: U3n-s8o BHUPO, 2008. — C. 262-264.

bBacceiiHOBbIe HOPMBI OTXOJ0B, IOTEPH, BBIXOJA TOTOBOM MPOAYKIMH U PacXola ChIpbs IpU

pou3BoICTBE Mpoaykiuu u3 pei0 Jlanmpaero Boctoka / TUHPO-nentp, M.: BHUPO, 2010. - 93 c.
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VIIK 614
NE3UHO®ULAPYIOIIME CPEACTBA OTEYECTBEHHOI'O
MMPOU3BOACTBA JIJISI IPEAIIPUSITUI PLIBONEPEPABATBIBAIOIIE

OTPAC/IN

C. B. /loopenkoga, 0. E. bapvuunuxosa
OI'VIl «BHUPO» Mockea, Poccusa

B Poccuiickoii ®eneparnyy MpOU3BOJICTBO MHUILEBOW MPOXYKIUH W3 OOBEKTOB  BOAHBIX
OMOJIOrMUECKUX pecypcoB peryaupyercss 3akoHoM P® «O caHUTapHO-3MHIEMUOIOTHYECKOM
Onmaromosryunn  HaceneHus», ['OCTamm, canutapasiMu mnpaBwiamu u Hopmamu (CanlluH),
TEXHUYECKUMU ycinoBusAMH (TVY), HHCTpyKUUSAMU U Jp.

OObexTaMu TIPOM3BOJICTBEHHOM cpeabl Ha pblOonepepadaThIBAIOIMX — MPEANPHUITHIX
SIBJIIIOTCA: TEXHOJIOrMYecKoe 000pyJoBaHNE, TOBEPXHOCTH MOMEIIEHUH (I10J1, CTEHbI, MOTOJIOK), B
TOM YHCJIE€ M BEHTHIALMOHHAs CUCTEMa, Tpalbl, UHBEHTAPh (pa3/elouHble JOCKU, HOXKHU U T.J.),
CHELoeX1a U PyKHU TIIepcoHaIa.

TpeOoBanusi K OpraHu3alid U TPOBEICHUIO CAHUTAPHOH 00pabOTKM  O0OBEKTOB
MIPOU3BOJICTBEHHOW CpENbl, a TaK)KE HCIOJIb3yeMble MOIOIIME M JAC3HH(DUIMpPYIOMNE CpeacTBa
perIaMEHTUPOBAHbI B PsiZic HOPMATUBHBIX JOKYMEHTOB, KOTOPbIE TPEOYIOT EPECMOTpA.

B Hacrosmiee Bpems caHuTapHas o0OpabOTKa paccMaTpUBaeTCs KaK CaMOCTOSTEIbHBIN U
00s13aTebHBIN TEXHOJIOTUYECKUI MpoIlece Ha MUIIEBBIX NpeAnpusaTusix. [lpaBunbHas opranuszanus
(HaM9re KBATH(UIIMPOBAHHOTO TEPCOHANIA, TOA00P CPEeACTB W O00OPYIOBAaHHS) U TIPOBEIACHHE
OCHOBHBIX JTAllOB CAaHUTAPHONH OOpaOOTKHM CYLIECTBEHHO BIMAIOT Ha IOKa3aTeld KauyecTBa U
0€30MacHOCTH MUILEBOM MPOIYKIUH B IPOIIECCE €€ XPAHEHUS U PeaTU3aliH.

OOGopynoBaHue U CpeACTBa, UCIOJIb3yEeMbIe B Mpolieccax MONKU U A€3MH(EKINH, JTOIKHbI
noAOUpPaThCsl MHAUBUIYATBHO I KAXKJIOTO MPOM3BOJACTBEHHOTO YYacTKa B 3aBUCMMOCTH OT BUA
3arps3HEHUS, OO0pasymomerocss TpH TepepabdOTKe  ChIpbs, Marepuana oOpabaThIBacMbIX
MOBEPXHOCTEN ¥ TOMUHHUPYIOIUX BUAOB MUKPOOPTaHU3MOB Ha HUX.

CornacHo «MHCTpyKUIMU 1O CaHUTApHOM 00pabOTKE TEXHOJIOTMYECKOro 00OpYJOBaHUS Ha
pBrI0000padaThIBaOIIUX MPEANPUATHIX U cydax» [Jlenunrpan, 1985 r.] B kadyecTBe peKOMEHIYEMBIX
NEe3MH(ULMPYIOLIUX CPEACTB MPUMEHSIOTCS BEIIECTBA HA OCHOBE aKTUBHOIO XJIOpa, HAalpuMmep,
XJIOpHasi U3BECTh, JIByTPETHOCHOBHAS COJIb T'MIIOXJIOpUTA Kaiblius, XJopamMuH b u T.1. JlaHHBIE
BeIllecTBa 00JIaal0T BHICOKOM TOKCHYHOCTHIO M aJUIEPI€HHOCTHIO; IPU UX XPAaHEHUM MPOUCXOAUT
noreps axkTUBHOro xiyopa. Kpome Ttoro, paboume pacTBOpbI 3THUX BELIECTB IOBPEKIAIOT

oOpa0aTbiBaeMble TOBEPXHOCTH.
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Ilenpto HacTosimedl pabOTHI SBISAETCS OOOCHOBAaHHME AKTMBHOCTH  pabOYMX pacTBOPOB
Ne3MH(ULMPYIOIUX CPEACTB OTEYECTBEHHOTO IMPOM3BOACTBA JUIsl PEKOMEHJAIMM 10 UuX
WCIONB30BAaHUIO Ha MPEANPHUATHIX pbIOONepepadaThiBatoOIel OTpaciu. OKCIEePUMEHTaIbHbIC
WCCIICIOBAHUS TPOBOAMIN B JIA0OpPaTOpUM aHAIUTUYECKOTO W HOPMATUBHOTO O0OECIICUCHUS
kauectBa u 6e3onacHocty PI'YII «k BHUPO» ¢ 2007 rona B COOTBETCTBUH C:

- «MeToabl WCHBITAHUN NE3UMHQUIMPYIOMUX CPEACTB VIS OLEHKH HMX Oe30MacHOCTH U
s dextuBHOCTH» (MOCKBa, 1998 1);

- METOAMYECKHMMH YKa3aHUSMU «MeToapl M3y4YeHUsT U OLUEHKU TyOepKyIOUuIHON
aKTUBHOBHOCTH JAe3uH(puuupytomux cpeacts» (MY 3.1.3.5-09), namu MonupuIpoBaHHBIMU.

Ha mepBom sTame wucciemoBaHWN TPOBOAWIM OLEHKY e3WH(UIHMPYIOUICH aKTHBHOCTH
paboyux pacTBOPOB Ha KYJIbTypaX MHUKPOOPTaHM3MOB in Vitro CyCHEH3MOHHBIM METOJOM IpH
Pa3HBIX IKCTHO3MIMIX BpeMeHH. Ha BTOpoM sTame Ha OCHOBAaHWHU PE3YNIbTATOB, MOJYYEHHBIX Ha
MEepBOM dTane, u3ydaidn 3(PQPEKTUBHOCTh pabOoyuMX pacTBOPOB B JIAOOPATOPHBIX YCIOBUSX,
MpeHa3HAYeHHbIX s o00e33apaxkuBaHUs OOBEKTOB IPOU3BOACTBEHHOM Cpelabl METOAAMHU
MPOTUPAHUS, IOTPYKEHHUS, OPOILICHUS, 3aMauYUBaHUS U T.1I.

Jnsa  oueHkd ae3uHGUUIUPYIONMIEH aKTUBHOCTH pPabOYUX pacTBOPOB C  Pa3HBIMU
KOHIICHTPAIMSIMU B Kaue€CTBE TECT-MHUKPOOPTAHU3MOB HCIOIB30BAIA YHUCTHIE KyIBTYypPbI, KOTOPHIC
BBIICIISUIM U3 OXJIAKICHHON M MOPOKEHOM PBIOBI, CYIIIEHON U BAJIEHOW PHIOHOM, a TaKKe MKOPHOU
nponykuuu: Escherichia coli, Staphylococcus aureus, Salmonella, Strephtococcus faecalis, Tpoxxu
U TUIeCEeHH, a Takxke My3erHsblil mramm E. coli O;s7:Hy.

W3 9ucThIX KyIbTyp MHUKPOOPTaHHW3MOB TOTOBWIHM paboune CyCIEH3WH, COAepIKaIllue He
menee 1x10° KOE B 1 e’ [TIpUroTOBIECHHBIMU CYCHIEH3USMHU KYJBTYP MUKPOOPTaHU3MOB 3apakaliv
O0OBEKTHI: TATPOHBI U3 HEPHKABEIOIIECH CTaIM, KEPAMUUYECKYIO TUIUTKY, JE€PEBSIHHbIE TOBEPXHOCTH U
0s13b. [locne BoICymIMBaHUS 0OBEKTOB MX 00padaThIBaId OHUM M3 MEPEUUCIICHHBIX BBIIIE METOIOB
pabourMu pacTBOpaMHU HCHBITYEMOTO CPEACTBA B Pa3HBIX KOHIICHTPAIUSX M Pa3HOM BPEMEHHU
SKCHO3UIMH. B KauecTBe KOHTPOJIS UCIIOIB30BAIM JUCTHIIIIMPOBAHHYIO BOJY.

[To ncreueHuu BpeMeHU OOBEKTHI MPOMBIBAJIA BOJOW, BBICYIIMBAIN U Opaiu ¢ HUX CMBIBBI.
CormacHo TpeOOBaHUSIM HOPMATUBHOM JOKYMEHTAIMH, CMBIBBI C OOBEKTOB HCCIIEAOBAaIN Ha
Mukpobuonornyeckue mokazarenn: KMAD®AHM, BIKII (xomudopwmer), Staphylococcus aureus,
Strephtococcus faecali, Salmonella, npoXx>xu U TIIIECEHU.

Ha ocHOBaHuM MONy4YEeHHBIX PE3YyIbTAaTOB ObUIM pa3paboTaHbl MPOEKThl WHCTPYKLUUN IO
MIPUMEHEHHUIO Ae3WH(GUIIMPYIOLUINX CPEACTB, COTTIACOBAHHbIE B YCTAHOBIEHHOM Topsiake ¢ HayuHo-

HCCIIEI0BATENbCKUM HHCTUTYTOM Jie3uHpexTonorun (PI'YH «HUN D).
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B Hacrosimee Bpemst Il TPEANpUSTHN  pblOomepepadaThIBalOlIeld  OTpacid  HaMu
PEKOMEH/IOBaHbl CIlIEAyIOIIUe Je3UHQUIMPYIOLINE CpPEACTBA OTEYECTBEHHOIO IPOU3BOJCTBA:
«Maroges» mnpousoactea OO0 «3Oxollpom», «dwxuszant +» npoussoacrsa OO0 «Pycanay,
«buonca» npoussoactBa OO0 «bo30H» - Ha OCHOBE YETBEPTUYHO-AMMOHMMHBIX COEIUHEHUN;
«bpunnuanroBeiii  Mur-2» mnpoussoactsa OOO «llaputu» - Ha OCHOBE HATPUEBOM CONU

JUXJIOPU30IMaHYPOBOM KUCIIOTHI.

VJIK 668.317
AMMHOKHUCJIOTHBINA COCTAB )KEJIATUHA PHIBHOT'O CBIPBS

o Jle Xoty Ham
BI'TA, Bopomnesxc, Poccus

email: nam.vgta@gemail.com

PpiOHOE XO3SIMICTBO 3aHMMAET 3HAYUTEIBHYIO JIOJI0 IPOJOBOJBCTBEHHOIO KOMILIEKCA
Poccuiickoit  ®enepanun. lleHTpanbHO-UepHO3EMHBIM pPETMOH — KakK ILEHTP pa3BUTHUA
MIPECHOBOHON  aKBaKyJdbTYypbl, HMEIOIIMECS TMPHPOJHBIE YCIOBUS TO3BOJSIOT pPa3BUBATh
pri6oBoacTBO. Ha Teppuropun Boponexckoit obmactu pacronoxeno: ozep — 738, npynos - 2408,
pek, miuHoM Oomee 10 kM - 1343. OOmasi mpoTSHKEHHOCTh PEK Ha TeppUTOopuu BopoHexckoit
obmnactu coctanmsieT 11164 km. ['maBHas peka Boponexckoit obmactu - JloH, 530 u3 cBoux 1870 km.
MPOTEKaeT MO TeppuUTopuu obractH, oOpasys OacceitH mmomansio 422 000 KM Pecypcrl
IOI3EMHBIX BOX BOPOHEKCKOH OOTACTH COCTABIAIOT 854 Thic. M>/cyTKH. OGBEM BOPOHEKCKOTO
BojioXpaHuiuma cocrasiser 204 MiH. M BO/IBI, IUIOMIAAb 3epkana - 70 KMZ, JuIMHa - 35 KM,
CpemHsisl MHUpUHA - 2 KM, cpenHss riyomHa - 2.9 M. OCHOBHBIMH OOBEKTaMH KYJIETUBHPOBAHUS
SBJISIIOTCS KapI, Kapack, TOJICTOIO0UK, Oemblii amyp U T.1.[1]

B mocnegnue ronbl 00beM 100BIUM PHIOBI CHIDKAETCS, TOATOMY KOMILJIEKCHAs repepadboTka
PBIOHOTO CHIPBS C IEIBIO MOBBIIIEHHS] SKOHOMUYECKON 11€7IECO00Pa3HOCTH U COXPAHEHUS OKpY KaroIeit
Cpelbl SIBISIETCS akTyaldbHOW 3amaueil. Cpeau MpPOAYKTOB Pa3leiKd PbIO MHTEpEC MPEACTaBISIOT
Yelrysl U My3bIpb M3-32 BBICOKOTO CONIEP)KAaHUS B HHUX KOJIareHcoep amux OenkoB. CBeneHus o
COIECPYKaHNM M CBOWCTBAX PHIOHBIX KOJUIAT€HOB IMO3BOJISIIOT TTO3UIIMOHHPOBATH 3TO CHIPhE B KauyeCTBE
BO3MOYKHBIX MCTOUYHMKOB kenarnHa. OTHAKO WX UCTIONBb30BAHUE JUIS ATHX Liesiel TpeOyeT HeTpaIuliOH-
HBIX TMpueMoB. OYEBUIHYIO TEPCIEKTUBY MNPEACTaBISIIOT (DEPMEHTHBIE TEXHOJOTHH, MOJIOKUTEIHHO

3apEKOMEH/IOBABIINE ceOsl TPU TMOTyUYECHHs PsIM THIIEBBIX MPOAYKTOB M Jo0aBok. Ha Gaze kadenpsr
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MMUIICBOM OMOTEXHOJIIOTMH W TEpepadOTKH JKUBOTHOTO M PHIOHOTO CHIPhS BopoHEKCKOM
locynapcTBennoit TexHomorudeckoir AkameMuu pa3paboTaHa TEXHOJIOTHYECKAs CXeMa TOy4YeHHs
JKeJaThHA U3 YEITyH U My3bIpel MPYyIOBbIX PhIO ¢ MpeaBapuTeIbHON (epMEHTaTUBHOM 00paboTKOM. [2]
OyHkruu  OeNKOB, KakK TEXHOJIOTHMYECKHEe, TaK U OWOJIOTMYeCKHe, 3aBUCIT OT
AMHUHOKHCIIOTHOTO COCTaBa, KOTOPHI B CBOIO OU€pE/b, ONMPEACISICT MUIIEBYIO IIEHHOCTh, & TaKXKe
MOJKET CIIy’)KUTh CPEICTBOM HICHTHU(PHUKAIMM M OLEHKH KaueCTBAa Pa3IUYHbIX OesKoB. JlaHHBIMU
JUTEPATYPHBIX MCTOYHUKOB [4] MOKa3aau, YTO aMUHOKHUCIOTHBIA COCTaB jKEJaTMHA BKJIIOYAET 10
18 aMHMHOKHCIIOT, HO B HEM OTCYTCTBYET LIEHHas aMWHOKHucioTa Tpuntodan. [lostomy kemarun
HEMOJHOIIGHEH, HO OIiofa W3 HEro JIeTKO TIepeBaphBAIOTCS 0€3 HaNpsHKEHUS  CeKpeIHH
MUIIEBAPUTENBHBIX JKeJie3. biona u3 xkenatnHa 0COOEHHO BaXKHBI B JAUETaX JUIsl OOJIbHBIX TMOCIE
omnepalyii Ha opraHax HUIIEBAPEHUs, MPU KEITyJOYHO-KUIIEUYHBIX KPOBOTEUEHUSIX, YEITKOCTHO-
JULEBBIX TpaBMax U T. A. [5]. MccnenoBanne aMMHOKHUCIOTHOTO COCTaBa JKeJIaTUHA MPOBOIUIN

METOZIOM KamWJLIISIPHOTO 3eKTpodopesa. [3]

Tabmuria
AMMHOKHCJIOTHBIN COCTAB KeJIATHHA
AMUHOKHUCIIOTEI Conepxanue B xenarune, %
Pr16HOTO TpOMCXOXKACHUS JKMBOTHOTO TPOUCXOKICHUS

Ananun 8,60 10,10
ApruHuH 7,58 8,20
AcnaparuHoBast 4,18 5,00
KHCJIOTa

Banun 10,38 2,20
I'muna 20,58 24,70
I'mytamunoBas 6,73 9,70
KHCJIOTa

I'nctuaun 0,55 1,50
Hzoneiinun 1,03 1,20
Jlewituu 1,98 3,70
JInzuna 3,60 4,10
MeTtnonusa 1,83 1,40
[Tponun 10,83 13,00
OxkcunposvH 8,33 7,40
Cepun 3,35 4,00
Tpeonun 2,40 2,20
Tupozun 4,95 0
denntagaHuH 1,95 1,60
Huctuna 1,15 0
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Conepxanue, % k obmemy OenKy

Ana Apr Aco Ban Tmu Uiy Tuc Hao Jlest Jiws Metpo Oxc Cep Tpe Tap Des Huc

AMHUHOKHCIIOTBI
B PrIGHEBI enaTHH

B ¥ HECTHEI ®enaTHH

Puc. AMMHOKHMCJIOTHEIN COCTAB JKeJIaTHHA

AMMHOKHCIOTHBIM COCTaB >KeJIaTMHA (Ta6J'II/II_Ia n pI/ICYHOK) MPaKTUYCCKHU HEC OTIIMYACTCA OT
CoCTaBa COOTBCTCTBYIOLICTIO KOJLIAIrCHA. I[aHHI:Ie Ta6JII/II_ILI MokKasaJjid, 4TO0 1Mo aMHUHOKHUCIIOTHOMY
COCTaBy pr6HBII>i KEJIAaTUH NPAKTUUCCKHU HJACHTHYCH >XMBOTHOMY, 3a HMCKIIIOYCHHEM THPO3WHA U

OUCTCHUHA, KOTOPBIC OTCYTCTBYIOT B JKUBOTHOM JKCJIATUHC.

Cnucok jureparypsbl

AntunoBa JI.B. PriboBomcTBO. OCHOBBI pa3BeleHHs, BBUIOBA W TepepabOTKH pbhid0 B
HCKYCCTBEHHBIX BojoeMax: YueOHoe mocobue [Texcr] /JI.B. Anrunosa, O.I1. JIBopsHunoBa, O.A.
Bacunenko, M.M. Jlansimus, C.M. Cyneiimanos, C.B. [Ilabynun. — CI16.: TUOP/, 2009. — 472 c.: ui.

[arent PO 2422484 P®, RU 2 422 484 C1 Cnocob mnomydyeHHs >KeJaTUHA W3 Yellyu
npynoBbeIx peid [Tekct] / Antumnosa JI. B., By Txu Jloan, o Jle Xs1y Hawm; 3asBneno 14.12.2009;
Omny6n. 27.06.2011, bron. 18. - 0,3 ..

Antunona JI.B. Mertonb! uccienoBanust Msica 1 MsCHBIX nponykroB [Tekct] /JI.B. Antunosa,
H.A. I'morosa, .A. Poros. — M.: Komoc, 2001. — 376 c.

HexaronoB, A.Jl. BeigeneHrue KOUIareHOB M3 OPraHOB M TKaHEW MIIeKonUTaromux [Tekcr]
/A.J1. HexironoB // Dxonorndeckue cucreMsl u mpudopsl. — 2005. — Nell. — C. 24.

Beaku [>mexkrpoHHO]. http://content.mail.ru/arch/25170/1468449. html. Wudopmamus ¢

JKpaHa.
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VK 582.273:639.64:668.393.51
YEPHOMOPCKAS I'PAHUJIAPUSA G. DURA:

XUMHUKO-TEXHOJIOT'HMYECKASA XAPAKTEPUCTUKA

N NNEPCIIEKTUBHOCTDb KYJIbTUBUPOBAHUASA
T.A. Uznamosa, A.B. I[lookopeimosa
OI'VII « BHUPOy, Mockea, Poccus

e-mail: ignatovavniro@yandex.ru

Jlnst mpou3BOACTBA MHIIEBOTO arapa MCIOIb3YIOT KpacHble Bogopociu pona Gracilaria,
ycnentHo KyinstuBupyembie B Kutae (1144 toic. T B ron), Mugone3uun (207 Thic. T B roa), BeeTHame
(36 toIC. T B TON). Kak oObekT akBakynbsTyphl Gracilaria oOnagaet OONIBIIMM MOTEHIIMATIOM, U3-32
BBICOKOM TMPOJIYKTHMBHOCTH M TOJEPAHTHOCTH pOJa K YCJIOBHSM OKpPYXKAIOIIEH Cpeasl, IO
cpaBHeHHIO ¢ A. tobuchiensis — arapo@uT TPHUPOTHOW TMOMYJISALNN, HCIIOIB3YEMBIA IS
npousBozcTBa arapa B Poccun. Beixon arapa u3 Gracilaria cocrapnset ot 23 1o 38%, B TO BpeMs
Kak u3 A. tobuchiensis 8-12%.

VYuensiMu MuponoBoii H.B., Kanyruna-I'ytHuk A.A. yctanoBneHo, uto pox Gracilaria B
Poccun mpencraBieH HECKONBKUMHU BUAAMHU, KOTOPBIE HE 00Pa3ylOT MPOMBINUICHHBIX CKOTUICHHM.
[IpoBeneHHBIC MCCIEAOBAHMS IO M3YYEHHIO BHYTPUBHIOBOM CTPYKTYpHI Bojopocineit Gracilaria,
MoKa3anau, yTo B YUepHOM Mope 3TOT poj mpeAcTasieH AByMms Buaamu G. verrucosa u G. dura.
Kaxxaplii BUA TIpEICTaBIIEH OMHON MPHUKPEIUICHHOW W JBYMs HE MPHKPEIICHHBIMU (OpPMaMH.
G. verrucosa OTHOCHUTBCS K TCHEITIOOWBBIM PACTCHHSM, ONTHMANbHAS IIyOMHA POCTa COCTABISET
6 M. MakcumanbHasi TIPOXYyKTUBHOCTh 3TOTO BUJA NPUXOJUTHCS HAa CEHTSIOph M OKTAOpb. s
HEMPUKPETTICHHONW (OPMBI ONTUMAJIBHBIA TPYHT — WIUCTO-TIECUAHHBIN, a JUIsl MPUKPETIICHHBIA —
PaKyLLIECYHBIN.

[Tpu n3ydyeHun MOpPOOHOIOTHIYECKUX U (PU3HOIOTO-OMOXUMHUYECKUX XapaKTEPUCTHK POCTa
G. verrucosa B ONBITaX C Pa3IMYHBIMU IUTATENBHBIMUA CpelaMH, IOKa3aHO, 4YTO Hauboiee
OnaronpusTHOM cpenoil s >KU3HENEATENIbHOCTH 3TOM BOJOPOCIHHU SIBJISETCS BhIpalllUBaHUE €€ B
MOPCKOM BOJIe B MONMUKYJIBType ¢ Muauei. JJobapneHne kK MOPCKOW BOJe MUHEPATBHBIX YI0OpEHHIA
B Ka4eCTBE PA3IUYHBIX COJIEBHIX ()OpPM a30Ta U MEAH MPHUBOAUT K IMOBBLIIMICHUIO WHTEHCUBHOCTH
¢dorocunTe3a Ha 5-8%. Bospacraer OmocuHTe3 (QUKOIPUTpHUHA, XJTOopodunia, Oeiika, CBOOOIHBIX
aMUHOKHCIIOT U CHUXKAeTCs colepikaHue yrieBojoB. [loka3aHa Ba)KHOCTH B MPOIECCE YCBOEHUS
pa3nuuHbIX (OopM a30Ta MPHUCYTCTBUE B MUTATENBHOM Cpelie TaKMX MUKPODIEMEHTOB KaK Keleso,
Maprasern, ko0ansT, Meab. OntumanbHas Temneparypa pocra cocrasiser 18-23°C. IlomydeHnHsie

JaHHBIC IIOKa3bIBAarOT H€O6XOI[I/IMOCTI) peryiampoBaHusa CoOCTaBa MMUTATCILHON Cpeabl OJjid
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yBEIMYEHUS CHHTE3a BOJopocibio Gracilaria yrineBonoB, Tak Kak HanOoee EHHBIM KOMITOHEHTOM
3TON BOJOPOCIH SABJISETCS MOJIMCaXapul arap, BXOASIINUN B COCTaB YIJICBOJOB.

Ha ocHOBaHMM JaHHBIX CE30HHOW JUHAMHKH pPOCTa U ONpEeAeNieHHHu Haumboee
OJaronpuUATHBIX yCIOBHN A7s BbIpammBanusi Gracilaria, nomyuyennbix Kamyruna-I'yTHuk A.A.,
ObLIa TIOKa3aHa MEePCIIEKTUBHOCTD UCTIONB30BaHMs €€, Kak 00BEeKTa akBaKyJIbTYphl B Poccum.

Baxxnoli ocobenHocThio arapodutoB pona Gracilaria iBAsieTCs 3aBUCUMOCTh CBOMCTB arapa
OT BHJIa, YCIOBMH pOCTa W MecTa IpouspactaHus Bopopociu. MccnemoBanuss Mukynuu J1.B.
nokasanu, uyto g G. dura cBoWicTBEHHA Ooblasi BapualdebHOCTh, ueM s G. verrucosa. B cBsizu
C 9TMM HAaMHU NPOBEICHBI UCCIEIOBAHUS XUMHKO-TEXHOJIOTHUYECKUX CBOMCTB KPAacHOW BOAOPOCIU
G. dura, xortopas Obuia 3arotoBieHa B okra0pe 2009 . B UepHOM MOpe B CpaBHEHUU C TaKOBBIMHU
cBoiictBaMu Bomopocineit G. blodgettii, G. firma, G. tenuistipitata, Gr. bailinea, KynTbTUBUPYEMBIMU
B TPOMUYECKOM TOsice MpUOPEKHOM 30HBI BreTHaMa.

B npouecce ounctku G. dura OT MEXaHWYECKHX IMpHUMeECe OMOIOTrHYecKoro xapakTepa
YCTAHOBJICHO, YTO UX COACPKAaHUE COCTaBIsIeT 0KoJo 19%.

OO0mmit XMMUYECKH COCTaB KpacHOU Bomopociu G. dura ananorudeH Bugam G. blodgettii,
G. firma, (Tabn. 1). IlpombiBka G. dura npecHO Bo1oW MO3BOMISET yHanuTh 36,3% MHUHEpaIbHBIX
BEIIIECTB.

Tabnuma 1

OO0mmii XMMHYeCKHii COCTaB KPACHBIX BOAOpOc/Iei-arapo¢guToB NPON3pPacTarouX
B UepHoM Mope M Ky1bTHBHPYEMbIX B IPUOPEKHBIX 30HAX TPONMYECKHUX MOpeii

Coaep:xanue, %
CYX0ro B-Ba
Bun Mecro cGopa Hara Conep»m:)nue
BOAOPOCJIH coopa BOAbBI, %
30J1bI Oesika
G. dura Uepnoe Mmope 15.10.09 9,2 32,5 8,6
G. blodgettii Nha Trang City, 20.04.07 5.7 455 9,0
(npuponHas Gopma)
G. firma naryna Cam Ranh Bay 1, o) o7 7.8 34,9 9,6
(kyneTHBUpYEMas Gopma)
G Nha Trang City,
tenuistipitata (xynsruBUpYeMas popma, | 20. 04.07 6,5 27,2 10,6
npuOpekHas 30Ha)
n. Doc Nha Ngoi Phu Yen
Gr. bailinea Province 25.04.07 7,4 50,7 15,9
(kynpTHBUpYeMas Gopma)

OCHOBHBIMH Ka4ye€CTBEHHBIMU ITOKa3aTEIIMH IJIsL KpaCHBIX BOHOpOCHCﬁ—aFapO(I)HTOB
ABJIACTCA COACPKAHNC B HUX arapa U MOJIIpPHOC COOTHOUICHUC 3,6-aHFI/II[p0FaJIaKT03BI K I'aJIaKTO3€ -

II0Ka3aTeilb PEryIsIpHOCTH CTPYKTYphI ITOJIMCAXAPUAOB, COAEPKAIIMXCS B KPACHBIX BOJOPOCIIAX.
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UccnenoBanus mokaszanu, uto cojep:kanue arapa B G. dura B 2 pasa Beiie, ueM B G. blodgettii v B
1,8 u 1,1 pa3za 6ombie, ueM B Gr. bailinea n G. tenuistipitata cOOTBETCTBEHHO (Tab. 2).

MossipHoe cooTHOLIEHHE 3,6-aHTUAPOTaIaKkTO3bl K rajgakTossl s G. dura cocrapnset 0,57
Y TO 3HAUEHUIO TpakTudecku aHanoruuHo Gr. bailinea, 94T0 CBUIETENHCTBYET O HEOOXOIUMOCTH

MOJM(UKALIUU CTPYKTYpPhI 3THX arapos (Tabd. 2).

Ta0muna 2

MoHocaxapuaHbIii COCTaB OMOMACCHI KPACHBIX BOAOPOCIeH-arapo(puToB, NPOU3PACTAIOLINX
B UepHOM MoOpe U KyJIbTHBHPYEMbIX B IPHOPEKHBIX 30HAX TPONUYecKHUX Mopeil BberHama

Coaep:xanue, % 0T HaBeCKH
M
Mi-Tg.;]- 3,6- 6-0- a Wi ra a
Bux Bogopocan 3.6- airu | mMeTH H 10 J1a r | A/G!
aHr,n apor JIraJ H o KT a
AP ajlaK aKTo 0 03
orajak 3a p
TO32 3a 3 a
TO3a a
G. dura (YepHoe mope) - 7,75 8,26 0,38 | 5,08 | 7,75 |33,9| 0,57
G. blodgettii (BbeTHam) - 4,40 2,80 - 2,70 | 9,20 | 16,4 | 0,42
G. firma (BbeTHam) 1,80 1,40 7,50 0,40 | 6,10 | 9,70 | 20,4 | 0,21
G. tenuistipitata ; 460 | 2,70 | - |13,90]252032,5] 0,19
(BbeTHam)
Gr. bailinea (BbeTHam) - 6,70 1,80 0,30 | 0,80 | 10,20 | 18,7 | 0,64

1
CooTtHolueHue 3,6-aHruAPOraIakTO3bl K rajJakTo3e.

BaxkupiM TOKa3aTeneM TMpH OILICGHKE IeeCOO0pPa3HOCTH HCIONb30BAHUS CBIPBS IS
MPOM3BOJACTBA arapa sBISETCS ero BeIxoA. llpu aHammse conepkaHus arapa B Ouomacce
Bopopocie Meronom [OKX mnokazaHO [I0OCTaTOYHO BBICOKOE COJEp)KAHME IOJIMCcaxapuaa B
oOpasuax (18-33%), HO mpu BbIAETCHUHM MPUPOAHOIO arapa B IMPOLecCE€ IBYXKPATHOTO BOAHOTO
AKCTPArupOBaHUS MONYYUIN HU3KHE 3HAUCHUS BBIXOJOB Monucaxapuaa kak g G. dura, Tak u s
G. tenuistipitata (6-10%) o cpaBuenuto ¢ G. blodgettii, G. firma n Gr. bailinea (13-20%).

HccnenoBanne MOHOCaXapHIHOTO COCTaBa arapa BblielieHHoro u3 G. dura, mokasaio, uTo
MOJIMMEpHAsl LIeNoYKa arapa 3Toro thma Ha 54% COCTOMT M3 OCTaTKOB 3,6-aHTHIPOrajaakTO3bl
u 6-O-meTunranakro3sl. [ljis arapoB, BBIJEICHHBIX U3 BbETHAMCKUX Bojopociei pona Gracilaria,
cymMma 3,6-aHrUAPOraiakTo3bl U 6-O-MeTuiranakro3sl cocrasiser oT 36,1 no 45,5%. BepositHo,
STUMHU PA3IMUUSAMH B CyMME 3,6-aHTHAPOTAIAKTO3Bl U 6-O-MEeTHIIraJakToO3bl, MOKHO OOBICHHUTH

pa3HOOOpa3ue peoTOrnIeCcKrX CBOMCTB TelIei arapoB, MOTYYEHHBIX U3 Bojopociei (Tabm. 3).
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G. dura G. blodgettii G. firma Gr. bailinea  G. tenuistipitata

O Coneprxanune arapa no nanasiM [2KX B Beixos npupoHoro arapa

Puc. 1. Conepxanue arapa B BOJOPOCIISIX U €0 BBIXOJI B MPOLIECCE IKCTPAKIIMU

Tabmuma 3
MonocaxapuaHblii coctaB u ¢pusudeckue cBoiictBa 1,5% reseil pacTBOpoB arapos,
Bbl/IeJIEHHBIX H3 KPACHBIX BO0OPOC.ieii mpou3pacTaommux B YepHoM Mope u
KYJbTHBUPYEMBIX B PUOPEKHBIX 30HAX TPONMUYECKUX MOpeii

dusnyeckue
o CBOMCTBA reiis
Conepxanue, % 1,5% pactopa
arapa
2-
0O-
Bun Bonopociu I\If: 3,6- 6-O- A/G! npo T
aHTu METH raja YHO
3,6- NIIIOK n T:
Ipor arain KTO3 CTb,
aHr 03a n en.
o anax aKTo a r/c
P TO3a 3a M
ora
JaK
TO3a
G. dura - 23,42 | 30,40 2,65 8,82 0,72 300 | 84 | 42
G. blodgettii 1,84 24,99 16,06 2,27 23,39 0,79 470 | 80 | 48
G.firma 13,88 | 10,92 | 25,15 2,15 12,83 0,74 410 | 85 | 47
Gr. bailinea - 27,68 8,37 - 36,43 0,71 400 | 82 | 42
G. tenuistipitata - 23,72 | 21,78 0,59 20,65 0,66 445 | 85 | 42

1
CoOTHOIIIEHHE 3,6-aHIMAPOraaaKTO3bl K TAJIAKTO3€E

IIpounocts reneit 1,5% pacTBOpoB NPUPOAHBIX arapoB U3MeHseTcs B npeaenax oT 300 no
470 t/cM?, 9TO TaéT OCHOBAHHME OTHECTH WX arapy THII IAIIEBOI.

Conepxanue B Bopopociau 6-O- METHI-IPOU3BOIHOTO BIUSAET HA TEMIEPATypy IJIaBICHUS
TeJIel, 4TO SAPKO MOKa3aHO Ha MpuUMepe arapoB nonydeHHbIX u3 G. dura, G. firma, G. tenuistipitata
B KOTOpBIX coaepxkurcs 6onee 20% 6-O-meTuwiranakrossl. Arapbl, HOJTy4YEHHbIE U3 3THUX BH[OB,

oTIMYaloTcss Hanbobiei Temneparypoit (84-85°C) mnapnenus rens (tadam. 4).
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HN3MeHeHnne KauecTBEeHHBIX MOKAa3aTeJieil arapa, Bbl1eJJeHHOT0
U3 YepHOMOPCKOil G. dura, B 3aBUCHMOCTH OT 10002 0YHCTKH arapoBoro 3KCTpakra

Tabaura 4

Cnoco0 0YuCTKH arapa
. 3amMopaKMBaHHUE-OTTaNBaHUE
HaumenoBanue Wcxonuprii
KonunuecTtBo 11UKIIOB
roKa3areJs JKCTPAKT Huanu3
3aMOpa)KI/IBaHI/I$I-OTTaI/IBaHI/I$I
1 2
ITpospaunocTs rend, %
posp ’ 53.6 49,0 44,4 55,1
CBETOIPOITYCKAHUS
BeT rend, %
1 : 523 48,0 444 542
CBETOIPOITYCKAHUS
Maccosas nmois 30m1a, %
A : 10,8 10,6 10,4 9,5
CyX. B-Ba
MaccoBast 1051 00I1ero
st A . 0,9 0,4 0,3 0,4
azora, % cyx. B-Ba
Otnuumne xumuyeckoro coctaBa (. dura, OT BbETHAMCKUX 0Opa3noB TpeOyroT

KOPPCKTUPOBKU TCXHOJOTHUYCCKOTO MPOUCCCa IMOJTYUYCHUS IPUPOAHOTIO arapa.

Hamu ObLIM OmpeneneHbl palrOHANIBHBIE YCIoBHs Tpenodpadorku Gr. bailinea n G.

tenuistipitata. ViccnemoBanus mokaszanu, 4to npenodpadorky Gr. bailinea HeOOX0IUMO TIPOBOAHTH

npu pH 4+0,5, I'M 1: 30, remneparype 22+3°C B teuenue 30 muH, a nus G. tenuistipitata pu Tex

&Ke IapaMeTpax MpoIOHKUTEIBHOCTD MPeno0paboTKu cocTaBisieT 60 MUH.

C napyroil CTOpOHBI M3y4YeHHME JUHAMMKHU 3KCTPAarupoBaHUs arapa M3 KpacHOM BOJOPOCIHU

G. dura, mokazayo, 4To 3TOT MPOIECC aHAIOTUYCH omnpeneieHHoMy st G. tenuistipitata v €ro yclo-

Bus caenyromwe: pH 6+0,5, I'M 1:40, npogomxurensHocTs 1,5+0,5 4, Temneparypa 97+2°C (puc. 2).

|

|

e e

S e i
— o W R WL

CopepxaHue CyxXux BEIECTB, %o

[}

N\
3 5 6 7 8 9 10 11
pH npeno6pabotku
Gr. bailinea = Gr. bailinea
= G. blodgettii G. tenuistipitata
—G. dura

12

Puc. 2. 3menenue coepxanus CyXux BEILIECTB B 3KcTpakTe oT pH npenobpadbotku st
pasubix BunoB Gracilaria, B Tom uucne ans G. dura , YepHoe mope
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Takum 00pazoM, OoNTHUMaNbHBIMU TMapaMeTpaMu TpenoOopadoTku dyepHomMopckon G. dura
apisitorest pH  4+0,5, ™M 1: 30, temneparypa 22+3°C, npogo/KUTeIbHOCT, 60 MUH
OkcTparupoBanue Heobxonumo nposoauTh npu pH 6+0,5, I'M 1:40 u temneparype 97+2°C B
teuenne 1,5+0,5 4.

B 3aBHCHMOCTH OT BHJIa BOIOPOCIH M YCIOBHH MPOU3PACTAHUS SKCTPAKTHI ITOJIMCAXAPUTIOB,
MOJTyYE€HHBIE MPHU OJWHAKOBBIX YCIIOBUSX SKCTParupoBaHUs, UMEIOT pa3jHuyHbIe IMOKa3zaTeld IO
3HAYEHMUSIM TPO3PaYHOCTH U LIBETy Tejsl arapa, 4ro OIpenesseT HeoOXOAUMOCTh MPUMEHEHHUS
Pa3IUYHBIX CITIOCOOOB €T0 OUUCTKU.

[IpumeHeHne METOAa 3aMOPAKUBAHUS-OTTAUBAHUS MPUBOIUT K CHIDKCHHUIO MPO3PAYHOCTU
reys arapa, BbiaeneHHoro w3 G. dura, Ha 9,2% W TOBBIINIEHHIO €r0 HBETHOCTH Ha 7,9%, 4TO
yKa3bIBaeT Ha Hed((HEeKTUBHOE MPUMEHEHHE JAHHOTO Croco0a OYMCTKU IS yaJeHHs] MUTMEHTOB
U3 SKCTpaKTa arapa (cM. Tadmn. 4).

OurcTka arapa METOJIOM 3aMOPaXHBAHUS-OTTAUBAHUS MMOYYCHHOTO U3 G. dura IpUBOAUT K
CHUKEHUIO COJEpKaHMs 001ero azora Ha 63,4% OT MCXOZHOTO €ro CoAepKaHus B PKCTpakTe. B
MEHBIIEH CTENEHU MPOUCXOAUT CHUKEHUE COAEPKAHUS 30JIbI U COCTaBIsIeT 3,7 % OT MCXOAHOTO
comepxkaHus e€ B sKcTpakrte (Tabin. 4). Ounctka arapa nonyudeHHoro u3 G. dura, METOIOM JHUaTU3a
MIpHBeJia K CHUKEHUIO COoNlep kaHus B HeM oOriero azota Ha 0,5%, a 30mb1 Ha 1,3%.

N3ydenne pa3maHbIX CIIOCOO0OB OYHMCTKH arapa, IMoJIy4eHHOTO U3 4YepHOMOpcKkoi G. dura,

MOKa3aJio, 4TO JJI OYUCTKH TIoJMcaxapu/ia 1ejaecoo0pa3Ho MPUMEHITh METOT JUATH3a.

BriBoabI

1. Tlo pesynbraram meroxa I' KX ycranoBieHo, uto 6uomacca Bonopocieit G. dura conepxuT ot
33,9% arapa, a cOOTHOIIIEHUE 3,6-aHTHIPOTANAKTO3bI K Tayiakto3e (A/G) cocrasnser 0,57, uto
CBUJETEIBCTBYET O HEOOXOMUMOCTH NMPUMEHEHHsI IIEIOYHONM MoAudUKAIUU Tojucaxapuia B
MPOLIECCe ero MONTyYCHHUS.

2. HccnenoBanust ¢u3mueckux CBOUCTB 1,5%-HBIX Tejeil NpHPOAHOrO arapa IOKas3alld, 4YTo
IIPOYHOCTH Tens cocTaBiasier 300 r/cM’, Temieparypa reneobpasopanms 42°C, a Temmeparypa
mnaBieHust 84°C. Ilo cBomm xapaktepuctukaMm arap u3 G. dura COOTBETCTBYET arapy THI
numeBod I'OCT 16280.

3. U3ydenue nMHAMMKH SKCTparMpoBaHUs arapa U3 KpacHoi Bojopociu G. dura, mokaszano, 4yTo
paIoHaILHBIMU TTapaMeTpamu e€ npenodpadoTku seistores pH 4+0,5, 'M 1: 30, remmnieparypa
22+3°C, npomonpKuTeabHOCTh 60 MUH. DKCTparupoBaHHe HEO0OXOIMMO MPOBOAUTH mpu pH
6+0,5, I'M 1:40 u Temneparype 97+2°C B teuenue 1,5+0,5 u.

4. B xome MNpOBENECHHBIX MCCIENOBAHUN YCTAHOBJIEHO, YTO JUId OUMCTKM Tejeil arapa,

BbIZIENICHHOTO U3 G. dura, 11e1ecoo0pa3Ho UCTIONB30BaTh METO TUAJIH3A.
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VK 664.951:658.562.012.7
NPUMEHEHUE KBAJIMMETPUYECKOMW MOJIEJIA
MMPOTHO3UPOBAHUSA MMOKA3ATEJIEA KAUECTBA U BE3OITACHOCTH

IIPU PABPABOTKE HOBOM MNPOJAYKIINU
H.H. Hzonuna
OI'VII « BHUPOy, Mockea, Poccus

[Ipu pa3zpaboTke HOBOI MPOIYKIIUHU IPOU3BOJUTENN CTAIKUBAIOTCS C PAIOM TPYIHOCTEMH:

- He0OXOIMMOCTb aHAIN3a «y3KUX MECT» B IIPOLIeCCE TUIAHUPOBAHNUS;

- HEJOCTaToK HuHGpOpMaLuu 00 YIOBIECTBOPEHHOCTH MOTpeOUTENel OIpeeIeHHbIMU
CBOMCTBAaMH IIPOLYKTa;

- HEIOCTaToK MH(pOpMAIUU O TPEOOBAHUIX K 0XKHIAEMOMY KaueCTBY MPOAYKIINH;

- OTCYTCTBME HH(MOpMAllUM O BaXXHOCTU ONPEAEICHHBIX IIOKa3aTesed KauecTBa s
noTpeduTens.

Pa3pemuTs BISIBICHHBIE MPOOIEMBI MOKHO € TIOMOUIBIO KBAIMMETPUUECKOTO POTHO3HPO-
BaHusA. OCHOBHBIE 3Talbl KBAJIUMETPUYECKOTO  IPOTHO3UPOBAHMSA  KAayecTBA  MPOLYKIHH
MIPEJCTABIAIOT OO0 CIEMyIOLIE OCIeI0BATEIIbHbIE AEHCTBUS:

- pa3paboTKa aHKET IeJIEBOTO Ha3HA4YeHUs I NOTPEOMTEIbCKOM OIEHKH, MO3BOJISIOIIEH
OTIPENeNINTh W MPOTHO3UPOBATH OKUAAEMble TpeOOBaHMS TOTPEOUTENS K KauecTBY HOBOTO
MIPOIYKTA;

- IPOBEJIEHHE COLMOJIOTMUYECKUX HCCIIEIOBAHUN C MPUMEHEHHEM pa3pabOTaHHBIX AHKET C
LEJIbI0 U3YUYEHUS U IPOTHO3UPOBAHUS PHIHKA HOBOT'O MPOIYKTa;

- pawXupoOBaHME€ U  YyCTaHOBJICHHE KOO()(UIIMEHTOB  BECOMOCTH  IOKa3aresei
NOTPEOUTENBCKUX MPEAIOUTECHHA;

- (¢opMupoBaHHE JepeBa CBOWCTB HOBOTO NPOIYKTa, BKIIOUAIONIee B ceOsl TOKazaTeln
NOTPEOUTENBCKUX MPEANOUYTEHUH U 0€30MaCHOCTH U UICHTU(UKAIIMOHHBIE TI0KA3aTeN!;

- YCTAHOBJIEHUE HOMEHKJIATypbl KOJIMYECTBEHHO U3MEPSEMBIX ITOKa3aTeNIel KauecTBa HOBOTO
IIPOAYKTA;

- (hopmMupoBaHUE KOPPEISIIMOHHONW MaTPHIIBI TOKa3aTesei KauecTBa HOBOTO MPOAYKTA;

- IIPOBEJCHHUE OLCHKU KayecTBa MPOLYKIUH KOHKYPEHTOB U CTENEHb YAOBICTBOPCHHOCTH
noTpeduTeneil ux NpoxyKIuei;

- YCTAHOBJICHHUE LIEJIEBBIX 3HAYCHUN [10KA3ATEIIEH KaueCTBa — I0KA3aTEJIeH, KAKUMU JT0JKEH
o0agaTh HOBBIM MPOAYKT, YTOOBI OTBEYATH MPOTHO3UPYEMBIM MTOTPEOUTEIBLCKUM TPEOOBAHUSM;

- opMUpOBaHUE MATPHUIIBI TOTPEOUTENHCKUX TPEOOBAHUIA;
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- pa3paboTka JepeBa IIOKa3arejeil KayecTBa U 0O€30MIaCHOCTH HOBOTO TMPOJYKTa C
k03 HUIMEHTaMU 3HAYMMOCTH;

- pa3zpaboTka GopMyIIbI KOMILUIEKCHOTO MOKA3aTeNs Ka4eCcTBa MPOLYKIIHH;

- H3y4YeHHe MyTel MOBBIIICHHUS KaueCTBa HOBOTO MPOYKTa;

- pa3paboTKa NpeaAsIoKEHUH 10 00ECIEUEHUIO 0KUAAEMOT0 KaueCTBa HOBOTO MPOYKTa;

- TpaKTH4YecKas peaqu3alus MPeJIOKEHHBIX OCHOBHBIX JTaloB KBAJUMETPUUECKOTO
MIPOrHO3UPOBAHUS KauecTBa MPOAYKLUY;

- CpaBHUTEIbHAS OIICHKA IMOKa3aTeNel KauyecTBa HOBOTO MPOAYKTA.

B nuiieBoit NpOMBIIIIIEHHOCTH, B YACTHOCTH PHIOHOM, OTCYTCTBYIOT CBEACHUS O IPUMEHEHUN
METOZIOB KBAJIMMETPUUYECKOTO MPOTHO3UPOBAHUS TOKAa3aTeseil kauecTBa U O€30MaCHOCTH MPOAYK-
LMY U €€ KBaJJUMETPUUYECKOW OIEHKU. B CBA3M C 3TUM, MEPCIEKTUBHBIM HANpPaBICHUEM SIBISIETCS
pa3paboTka Hay4YHO-00OCHOBAHHOTO MOIXO0/a K OI[EHKE M MPOTHO3WPOBAHUIO MMOKA3aTeNel KadyecTBa
1 06€30MacHOCTH MPOIYKTOB MUTAHUS, Oa3UPYIONIUECs Ha IPUMEHEHUH METOJI0B KBaJIMMETPHH.

Ha ©6a3ze naGoparopuii ®PI'YII «BHHUPO» Havyartel ucciemoBaHus 10 pa3paboTKe
KBAJINMETPUUECKOM MOJIeNIM MPOTHO3UPOBAHUS TMoKa3aTeNell kauecTBa U 0€30MacHOCTH PHIOHOTO
¢dapma. boumm pa3paboTaHbl aHKETHI 1EJIEBOTO HA3HAYEHHS MMl TMOTPEOUTENbCKOM OLICHKH,
MO3BOJISIIOIEH ONpPENeNUTh U MPOrHO3UPOBATh OKUAAEeMble TpeOOBaHUS MOTPEOUTENS K KaueCTBY
peiOHOTO (aprma. I[TpoBeneHHBIE COLMMOJIOTHMYECKHE HCCIENOBAHUS pPBIHKA pbhIOHOTO (hapma c
HCIIONIb30BaHUEM aHKET A, B KOTOpbIX ydacTBoBajo 50 pecrnonaeHtoB (45 % myxuuH u 65 %
KEHILMH) Ppa3IU4HON Bo3pacTHOW kateropuu (oT 7 mo 80 ner) u poja 3aHATHI TMO3BOIWIH
YCTaHOBHUTh 4YacTOTy TMOTpeOJeHUss pBIOHOTO (apina B 3aBUCHMOCTH OT TOJa M BO3pacra
norpedureneil u pona aesTenbHOCcTH. Ha 0OCHOBaHMM 4acTOTHI MOKYIKU OBLIO BBIAEICHO 3 TPYIIIBI
noTpeduTeneit pplOHOTO (papia: aKTUBHBIC, TACCUBHBIC U CTyYalHEBIE.

K axkTUBHBIM nNOTpe0UTENAM OTHOCATCA TMOTPEOUTENH, KOTOpbIe WM MPUOOPETaroT
PBIOHBIH (papIi Ka) bl 1EHb UM HECKOJIBKO pa3 B HeAeMo. [ akTHBHBIX MOTpeduTenel prIOHbIe
MPOMYKTHl  SIBJISIOTCS HE3aMEHUMBIM TPOAYKTOM THTaHus. CaMyio OOJBIIYI0 4YacTh aKTHBHBIX
noTpeOuTeNel COCTABIAIOT JIIOAU B Bo3pacte oT 3 1o 12 et u ot 46 no 80 yet, mpuueM >KeHITUHBI
npuoOperaroT poIOHBIN ¢apm B 1,5 yamie, yem Myx4uuHbL [1o pomy IesSTeNbHOCTH K aKTHBHBIM
MOTPEOUTENSAM OTHOCSATCS. B OCHOBHOM JOIIKOJBHHUKH, IIKOJBHHUKH, CIyKallue, MEHCHOHEPHl U
JOMOXO03sTiKH. Ha oCHOBaHMM TaHHBIX 00 aKTHBHBIX MOTPEOUTENSIX pHIOHOTO (apima chopMupoBaH
MOPTPET LIETIEBOTO MOTPEOUTEINS MPOTYKIIUN — 3TO JI€TH OT 3 710 12 5leT W >KeHIIMHA B BO3pPacTe OT
46 no 80 nert, )KUBYIIHE B METAIOINCE U 3a00TAIIHECS O CBOEM 310POBLE.

K rpynne maccMBHBIX mOTpeduTeJieill OTHOCSATCS NMOTPEOUTENH, TOKYMAIOIUe PHIOHBII

Gdapm ¢ TepUOAMYHOCTHIO HECKOJNIBKO pa3a B Mecsl. Camyro OOJNBINYyI0 YacTh MACCHBHBIX
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noTpeduTeneil COCTaBISIIOT oAU B Bo3pacte oT 13 no 46 ner. Ilo pony nesTeNbHOCTH Takue
MOTPEOUTEITN YaIle BCETO SIBISIFOTCS CTyJAeHTaMu, pabounmu, 6e3paboTHBIEC.

K rpynne caydaiiHbIX mnoTpeOuTesiell OTHOCITCS TMOTPEOUTENH, KOTOpBIE MOKYHaroT
PBIOHBIN (apIl SMU30MYECKU, T.€. HECKOJIBKO pa3 B TOJ WM pexe. DTO HeOojiblIas Tpymmna
norpeduTeneii. B ocHOBHOM 3T0 MyX4HHBI 10 46 neT. [1o poxy nesTenbHOCTH TaKue MOTpeOUuTeNn
B OCHOBHOM sBIIsitOTCA ciykamumu (36 %), pabounmu (18 %) u cneumanucramu (18 %) u
neHcuoHepsl (25 %).

B pe3ynbraTe MpOBENEHHBIX COIMOJIOTHYECKUX WCCIEAOBAHUN BBISIBICHBI CJEIYIOIIHE
HauOosee 3HAYMMBbIC TIOTPEOUTENIBCKIE TIOKAa3aTeN KauecTBa KaK PrIOHOTO (papiiia u ero OCHOBHBIC

XapakTepucTuku (Tabm. 1).

Tabmuna 1
IToTpeduTebCcKHEe MOKa3aTeIN Ka4ecTBa pbIOHOrO (papma

IlokazaTenp KauecTBa Kenaemas XapaKTCPpUCTHUKA IMOKA3aTCJIA Ka4CCTBA

Bkyc (mocne Tepmudeckoin . .
[IpusATHBIN, XapaKTepHBIM BUAY TPOLYKIUN

00paboTKN)

Sanax [IpusTHBIN, XapaKTEepHBIA BUIY TPOAYKIUH, O€3
MMOCTOPOHHETO 3araxa

KoHCHCTeHIHs [InoTHas, ynpyras. OnHopoaHas 1o Bceil macce,
XapaxkTepHasi BUAY IPONYKINHU

Iper OT cBeT10- ceporo 10 po30BaTo- KPEMOBOTO,

OIHOPOJIHBIN TI0 BCEMY 00bEMY

Cpok rogHoCcTH

JUIUTEIBLHBIN CPOK I'OAHOCTH

Hannuune xoHCEpBaHTOB,
apoMaTHU3aTopoB, KPACUTEIEH

OTCYTCTBHC B COCTABC MPOAYKTAa KOHCCPBAHTOB U
HCKYCCTBCHHBIX dpOMATHU3AaTOPOB U KpaCI/ITeHeﬁ

Bricokast KanopuiiHOCTh MPOAYKTA; CONECPKAHUE B

[Tone3znocte

MPOAYKTE KOMIIOHEHTOB, MOJIE3HBIX JIJIS1 3A0POBbSI
KanopuiitHocTh Bricokast sHepreTuyeckasi IEHHOCTh MPOIYKTa
OKOHOMUYHOCTh [Ipuemiemas 1ieHa IpoayKTa

st ompenenenuss Ko3(PQUIHUEHTOB BECOMOCTH TMOTPEOUTENIBCKUX CBOWCTB HaMH OBLI
npoBeieH ornpoc 200 pecrioHeHToB B MockBe 1 MOCKOBCKOM 00JIACTH C UCTIONB30BaHUEM aHKET b.
Pesynbrarel 00pabOTKM aHKET BCEX OMPOIICHHBIX M OMpEACNIEHHE CPEIHErO 3HAYEHUS YaCTOTHI
npeoOnaganusi i-oro ToKaszareis kadecTBa (e;), KOd(pQUIMEHTa BECOMOCTH [-OTO IOKa3aTels
kagectBa (M;), BaxHocTH mokazarens (BII) mms morpeOutens mo 5-Tu OayuIbHOW IIKaie M
MIPUCBOEHUE PAHTOB MTOKA3aTesIsIM Ka4eCcTBa PHIOHOTO (hapiia MpenIcTaBIeHbI B Ta0M. 2.

[IpoBeneHO paHXUPOBAHUE U YCTAHOBIEHBI KOAI()PHUIIMEHTHI BECOMOCTH TOKa3aremneit
KauecTBa pbIOHOrO (apma: BKyc — Kod(p¢dumueHT BecomocTd paBeH 23 %, omHOpoaHAS
koHcucreHuuss — 17 %, mnonesHocts — 11 %, OTCyTCTBHE KOHCEPBAaHTOB, APOMAaTH3aTOPOB U
Kpacurened — 9 %, JIUTENbHBIN CPOK TOAHOCTH — 9 %, SkOHOMHYHOCTE — 8 %, NPUATHBIN 3amax

nponykra — 8 %, OAHOPOJHBIM LIBET NPOayKTa — 8 % U BbICOKas KalopuitHOCTb — 7 % (cM. Tabu1. 2).
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Tabnuma 2
PankupoBaHue nmokasaresieil kauecTBa pbIOHOT0 apia

M; Panr
CpaBHuBaeMble ITOKa3aTeNN e 5 BII
en % nokasarens

Bxyc 8,405 0,169 16,89 5,0 1-i1
[TpusiTHBIN 3amax 3,110 0,041 4,054 1,2 8-1
OnHopoHAast KOHCUCTEHIIUS 5,240 0,149 14,87 4.4 3-i
OnHOPOIHBIN LIBET 1,660 0,041 4,054 1,2 9-i1
JInuTenbHbIN CPOK XpaHEHUS 5,100 0,156 15,54 4,6 2-i
Ilone3nocTh 7,345 0,091 9,12 2,7 -1
OTtcyTcTBHE KOHCEPBAHTOB, § 5,035 0,149 14,87 4.4 Ak
apoMaTu3aTopoB M KpacuTeen

Huskas kanopuitHOCTh 2,350 0,105 10,47 3,1 5-H
OKOHOMUYHOCTh 4,120 0,101 10,14 3,0 6-1

Kak mokazana o0paOoTka aHKET, MOTHBAIMsI NMOTpeOIeHHsI ppIOHOTO (apiia (pacimpeHue
acCOpTHMEHTa, 3a00Ta O CBOEM 3/0POBbE, YAOBJIETBOPEHHE JIIOOOMBITCTBA) B3aUMOCBS3aHA C
MOKa3aTeNsIMU MOTPEOUTENBCKUX MPEANOYTCHUM M XapaKTepu3yeT HaIlpaBlICHUE MO 00ECIEUEHUI0
0XHJIAeMOT'0 Ka4eCcTBa MPOAYKIINH.

B pesynbrare nccnenoBaHuii yCTaHOBIEHO, YTO B (POPMUPOBAHUM TPEOOBAHUI K OXKHIAEMOMY
Ka4eCTBY MPOMYKIMHM, BHIPAKECHHBIX Ha «S3BIKE MOTPEOHUTEINCH», BAXXKHYIO POJb MIPAIOT ITOKA3aTelu,
MMeEIOIIME BBICOKHE 3HaYEeHUsI KOA(PHUIIMEHTOB BECOMOCTH, TaKHe KaK BKYC, MTOJIE3HOCTb, OHOPOIHAS
KOHCHCTEHIIUS, JUTUTENBHBIN CPOK XpaHEHHUSI U OTCYTCTBUE KOHCEPBAHTOB, APOMATH3aTOPOB M KpacHuTe-
neit. IIpoBeneHHbIE MCCIIEIOBAHUS TTO3BOJISIIOT MPOTHO3HPOBATH MOTPEOUTENBCKUE MPEINOYTEHHS U,
CIIeIOBATENIHLHO, CIIPOC Ha PHIOHBIN (hapIil, OTBEYAIOIINE OKUIAHHUSAM MTOTpeOUTENeH.

CdopmupoBaHO AepeBO CBOMCTB PHIOHOTO (hapiiia, BKIItoYaroliee B ce0s moKa3aTesd moTpe-
OWTENTHCKUX MPEATNIOYTEHNUH U 0€30MaCHOCTH, a TaKKe UACHTH(PUKAIIMOHHBIC TOKA3aTeNH (PUCYHOK).

CdopmupoBaHa KOppeNAIIMOHHAs MaTpHUIla MTOKa3aTeael KauecTBa pplOHOTO (hapia.

B nanbHeiiem Oyaet mpoBeeHBI CIEAYIOIINE UCCIICIOBAHNUS:

- pazpaboTka GpopMyITbl KOMIUIEKCHOTO MOKa3aTesi KadeCcTBa MPOTYKITUH;

- 3y4YeHUeE ITyTel TOBBIIIECHHS KaueCTBAa HOBOTO TIPOIYKTa;

- pa3paboTKa NpeAsioKeHUH M0 00eCeUeHUI0 0KUIAEMOT0 KaueCcTBa HOBOTO MPOYKTa;

- MpaKTUYeCKas peanu3anus MpeaI0KeHHbIX OCHOBHBIX 3TAlOB KBaJMMETPHUUECKOTO MPOTHO-
3MPOBAHUS KaueCTBa MPOIYKLUH;

- CpaBHHTEJIbHAS OIIEHKA ITOKa3aTeIel KauecTBa HOBOTO MPOAYKTA.

[IpennoxeHHas KBaJlUMETpUUYECKas MOJETb MPOTHO3MPOBAHUS TMO3BOJUT pa3paboTaTh
MPOAYKIIMIO, OTBEYAIOUIYIO OXHUIAHUSAM TOTpeOUTeNeld, 4To CBEAeT K MHHHUMYMY pabOThI MO

KOPPCKTUPOBAHUTIO KaY€CTBA ITPOAYKTaA IMOCJIC €I'0 IMOABJIICHUS HA PBIHKC.
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VJIK 668.317
OCHOBHBIE HAITPABJIEHUSI COBEPIIEHCTBOBAHUA

TEXHOJIOTI'MHU ITPOU3BOACTBA KEJIATUHA U3 KOXXU PbIb
Kao Txu Xye, PI. Pazymoeckasn

@I'BOY BIIO «Acmpaxanckuii 20Cy0apCmeenHblli MeXHU4eCKUll YHU8epcument,
2. Acmpaxans, Poccus

e-mail: katrine-vietham@yandex.ru

Konuenuus pazsutus peioHoro xo3siictsa Poccuiickoit @enepanun Ha nepuoa ao 2020 r.
mpeyiaraeT, 4To OAHOW W3 TMEPBOOYECPEAHBIX MEp MOBBINICHUS (QYHKIMOHUPOBAHUS PBHIOHOM
OTpaciu  SIBJISIETCS  PAIllMOHAIBHOE  HCIIOJNIB30BAaHUE  BOJIHBIX  OMOJIOTHUYECKHUX  PECYypCOB.
PanponanbHOe M MaKCHUMajbHOE HCIOIb30BAHME MAJIOIIEHHBIX M BTOPHUYHBIX PECYpCOB PBHIOHOM
MPOMBIIICHHOCTH TECHO CBS3aHO C oOOecreyeHHeM phIOHBIMH OenkamMu  (PU3UOIOTHYECKUX
HOPM MHUTAHUS YeOBEKa, IPUPOTOOXPAHHBIMH MEPONMPUITUIMU, HEOOXOIUMOCTBIO YIIyUIICHUS
9KOJIOTUICCKOTO COCTOSIHUSI MPOU3BOJACTB, UX I(P(HEKTUBHOCTHIO, COXPAHCHUEM W HapalluBa-
HUEM OTpaciH, pPacIIUPEHHEM acCOpPTUMEHTa MNPOAYKTOB, B TOM 4YHUCJIE CO CIeIUajJbHbIMU
CBOWCTBaMHU.

Bonbiryto 10110 0TX0A0B MPOMBICIOBEIX PHIO COCTABISET KOXKa, KOTOpasi paHee B pealbHBIX
YCIIOBUSX PpabOTHI phIOOIIepepadaThIBAIONIMX MPESANPHUITHA MPSHUMYIICCTBEHHO HANpPAaBISUTHCHh Ha
MPOM3BOACTBO KOPMOBOMI Myku. Koka pblO OTHOCHTCS K KOJIJIar€HCOJEpIKalleMy ChIpblo, a
MIEPCIIEKTUBHBIM HaIpaBlIeHUEM OOpaOOTKH JAHHOTO CHIPbs SBJSIETCS MOTYYEHUE HATypalbHOTO
CTPYKTYypoOOpa3zoBaTelnisi, HMEIOIIEr0 I[IUPOKHA  CHEKTP  HWCHOJB30BaHUS B MUIIEBOU
MIPOMBIIIUICHHOCTH U JIPYTUX OTPACISIX HAPOTHOTO XO3SUCTBA.

B nocnennue ronel ynensiercst 00Jb1I0€ BIUSHUE BOPOCAM MOBBIIIEHHS Ka4eCTBa MUILEBOI
MPOAYKIIMM HAa OCHOBE COBEPIICHCTBOBAHWS TEXHOJIOTMYECKUX MPOIECCOB MyTEM MPUMEHEHUS
HOBBIX YHCTBIX BEHIECTB C IMEIbI0 CHW)KCHUS WM TOJHOTO WCKIIOYEHHS WCIIOIb30BAHUS
XUMUYECKUX PEareHTOB.

B cBs3u ¢ 3TuM, 1enb HacToseld paboThl — COBEPIIEHCTBOBAHNUE TEXHOJIOTHH TOTYYEHHS
KeNaTHHA U3 KOXKH PbIO C UCTIOIH30BAHHEM aHOIHUTA JIEKTPOXUMUYECKU aKTUBHPOBAHHOTO (DXA)
pactBopa.

OOBEKTOM HCCIIeIOBaHUS CITy)KWJIa MOpOXKeHast Koxka pei0 Bonro—Kacnmiickoro Gaccelina:
utyku Esox lucius, okyus Perca fluviatilis u BbeTHaMCKOTO TlaHracuyca Pangacius Bacilus.

Crioco0 momyueHus )KeIaThuHa U3 KOXKHU PbIO OCYIIECTBISUICA TaKUM 00pa3oM: MOPOKEHYIO

KOXY pPasMOpO3WIM Ha BO3AYyXE IPU TEMIIEpaType OKpY’KAIOLIEH Cpenbl, 3aTeM 3a4MILAId OT
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Ipupe3erd Msca, MOCJIE Yero MOABEPIIM MHOTOKPAaTHOM IPOMBIBKM B BOJOIPOBOIHOM BOJE C
temneparypoil He Bbile 20 °C 1 onojgackuBaiu aHOIUTOM DX A—pactBopa ¢ pH 4-6.

Celpp€ moOCHe TPOMBIBKM IOJIBEPIIM MHUKPOOMOIOTHYECKOMY aHanu3y. Pesynbrar
WCCIICIOBAaHUS TOKa3aj, YTO KOJMYECTBO ME30(MIBHBIX a’pOoOHO—(aKyIbTaTUBHBIX aHAIPOOHBIX
MHKPOOPTaHH3MOB TOCJIE ONONACKUBAHMS aHOTHTOM DXA—pactBopa cocrtasmio 1¢10° xoe/r, 6e3
IpUMEHEHNs aHOTHTa — He Gonee 3+10% Koe/r, GaKTepHUM TPYIIBI KMIIEUHBIX TTATOYEK OTCYTCTBYIOT.
DTO CBUIETEILCTBYET, UTO OIOJacKMBaHHE aHOIUTOM OXA-—pactBopa siBisieTcs 3(PQPeKTHBHBIM
CHOCOOOM MOBBIIIEHUS] CAHUTAPHOTO COCTOSIHUS ChIPBS.

IIpoMBITYI0 KOXKY OTXKMMaJId M MPOAaHAJIU3UPOBaIN. Pe3ynpraTel McCieqOBaHUs NOKa3aiH,
9TO cojepKaHue Oellka B Koke phIO cocTtaBwio mopsiaka 27 %, kommareHa 86-91 % ot oOrmiero
Oenka. OTO CBUAETENBCTBYET O TOM, YTO KOKa PbIO SBJISUIACh LIEHHBIM KOJJIAr€HCOAEPIKAIIUM
CBIPBEM.

ITocne oTkuMa KOXKYy M3MEJIBUWIIM Ha KyCOUKH pa3MepoM -2 c¢M M MOABEpPIIM TEIUIOBOU
oOpabGoTke B mpucytcTBuM aHoiauta ¢ pH 2-2,5 B aBa srtama. IlepByto Bapky mpoBoAwId Npu
rugpomonyie 1: 1, 1: 2, 1: 3 u remneparypax 40-70 °C, npoaomxuTeabHOCTh — 4 4. BTopyo Bapky
poBoaniM npu ruapomonyne 1: 1, 1: 1,5 n remneparypax 50-65 °C, nponoKUTEIbHOCTh BAPKH —
2 4. TexHOIOTMYECKUH MPOLECcC BApKU KOHTPOJIMPOBAIN U3MEPEHUEM JAMHAMUYECKOW BSI3KOCTHU U
COJIEpKaHUEM CyXHX BEIIECTB B OyJIbOHE.

Ilo pesynpraraM HCCIENOBAHHSA YCTaHOBIEHO, YTO JMHAMHUYECKAs BA3KOCTb JOCTHUTAcT
MaKCHUMAaJIbHOTO 3HAYEHUs IIPU CIEAYIOUIMX IapaMeTpax: Ul MEepBOM BapKW — THIPOMOAYNb 1: 2,
temneparypa 60 °C, npogomKUTenbHOCTh — 3 4, I BTOpPOM Bapku — ruapomonayas 1: 1, tem-
nieparypa 55-60 °C, mpogomxutenbHOCTh — 1,5 4. CofepikaHne CyXux BEIIeCTB cocTaBmiio 9,8 % u
4,7 % nua nepBoi U BTOPOM BapKu, COOTBETCTBEHHO. [Ipu 3TOM MSATKHUI pexuM TepMooOpabOTKH
MI03BOJIIET YMEHBIIUTD JHEPro3aTpaThl Ha TEXHOJIOTMYECKHI MpoLecc.

[Tocne Bapku JEKaHTUPOBAIM U CMEIINBAIN OyJbOHBI IEPBOK U BTOPOI (ppakLnu, OUUIIATIN
OT OENKOBBIX BEMIECTB HEKOJUIAr€HHOTO XapakTepa, TOAKHUCISS JMMOHHOM KHCIOTOH ¢
koHuentparnueit 0,5-1% no pH Oynsona 5,1 £ 0,1, BeigepxkuBas npu 60 °C B Teuenue 1,5-2 yacos
u neHtpudyrupoBanu. OuuieHHBbIH OynbOH MoOABEpraiu aHamu3y. llomydeHHBIN >KeIaTHHOBBIN
OynbOH 007alaeT JOCTATOYHO BBICOKUMH OPraHOJENTHYECKUMH, (PU3HUKO—XUMUYECKUMH U
MHUKPOOHOJIOTHYECKIMH TToKazaressiMi. OuucTka OyiabOHA THIIEBHIMH KHCIOTAaMH C HU3KOU
KOHLIEHTpAIMel SBISETCS TMEPCHEKTUBHBIM METOJOM, CIIOCOOCTBYET MOBBILIEHHIO KadecTBa
Oy/IbOHA ¥ TOTOBOM NMPOAYKLIUH.

[Tocne uentpugyrupoBanus OylnbOH yHapUBaJld B BaKyyMHO-BBIIAPHOM ammapare Mpu

temrieparype 40—45 °C, naBnenun 720 MM pT. CT. 10 coiepkaHusi cyxux BemectB 20-25 % u
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nonBepriu cymke. Ilepen cCymikod >KemaTHHOBBIM OyJIbOH TIOABEPIVIM JKEJIATHHHU3ALUUU TIPU
temriepatype 2—6 °C B teuenue 12—14 gacoB 10 00pa3oBaHUsSI MPOYHOTO CTYHHS, KOTOPHIHA 3aTeM
paspe3anu Ha mIacTUHKU ToauuHou 0,2—0,3 cM U HalpaBUJIM HA CYILIKY B KOHBEKTUBHOW CYILUJIKE
C TpUHYAWTENbHOM LMpKyJIsLued Bo3ayxa npu temmeparype 18-22 °C, oTHOcCHUTENbHOMN
BIIQYKHOCTH BO3yxa He 6omee 60 %.

B pesynbrare MpOBENEHHBIX HSKCIEPUMEHTOB B JAaOOPATOPHBIX YCIOBUAX Kadeapsl
«IIuieBas OMOTEXHOIOTHS M TEXHOJIOTHS MPOAYKTOB MUTAHUA» ACTPaxaHCKOTO TOCYIapCTBEHHOTO
TEXHUYECKOTO YHUBEPCHUTETAa HaMU pa3paboTaHa TEXHOJOTHUS MONYUYCHHUS JKeIaTHHA U3 KOKU PhIO U
MPOaHATM3UPOBAHO KAueCTBO OMBITHBIX 00pasnoB. Pesymprarhl aHammM3a TOKa3aldH, YTO
IIOTyYCHHBIl JKEIATHH HMEET BBICOKYIO MOJCKYISIpHYI0O Maccy (mopsmkal0® JI), BBICOKYIO
crocoOHOCTh K HaOyxaHuto B Boje. [IpenenpHas cteneHb HaOyxaHus kenaTuHa B Boze mpu 20 °C
coctaBmia nopsnaka 950 %. [lomydeHHBI KeTaTUH COACPKUT OEJOK B JOCTATOYHOM KOJHYECTBE,
MUHEpAJIBHBIX BEIIECTB U BJIard B MAJIOM KOJIMYECTBE, UMEET MOJOKUTEIbHbBIE OPraHOJICITUYECKUE
MoKasareny, 00JagaeT psIoM HEHHBIX (PU3UKO—XUMHUYECKUX U (DyHKIIMOHATBLHO-TEXHOJIOTHUECKUX
CBOMCTB, MO MOKa3aTeysiM O€30MacCHOCTH HE MPEBBIIIAET JOMYCTUMBIX CTaHIapTOM HOPM, MOXKET
OBITh PEKOMEHIOBAH sl UCIIONIb30BaHUS B IPOU3BO/ICTBE MUIIEBBIX MPOTYKTOB.

Hamu ycranoBieHa 1ieiecooOpa3HOCTh NPUMEHEHHUs JKEJIaTUHA B MPOU3BOJICTBE PHIOHBIX
KOJI0ACHBIX M3AENHi, BUH U cokoB. OOOCHOBaHA /1032 JKeJaTHHA B (papIIeBoil CMECH MPU M3TOTOB-
JICHUW PBIOHBIX KOIOACHBIX M3Aenid. Pekomenyemast 103a sxenatuHa 4 % mo3BOISIIONIAs MOTYIUTh
MPOAYKIMIO C YAYYIICHHBIMH OPraHOJENTHYECKUMH U  (DYHKIIMOHAIBHO-TEXHOIOTUYECKUMU
rokasaressiMi. BBISIBIIEHO, UTO UCIOJIb30BAHME JKEJIATHHA JJIsi OCBETICHUSI COKOB U BUHOMAaTEpHa-
JIOB MTO3BOJISICT YIYUIIIUTh UX OPTraHOJICIITHYSCKHE U (PU3HUECKHE TTOKA3aTEeIId TOTOBOM MPOIYKIIHH.

Takum 00pa3om, HA OCHOBAHUHU MOYUYEHHBIX JaHHBIX YCTAHOBJIEHO, UTO KOXKa PbIO SBIsSETCS
LIEHHBIM KOJUJTAr€HCOAEPKALUM CBIpEM ISl TMOJIy4eHHMs KenartuHa. lcmonb3oBaHHME aHOIUTA
OXA-pactBopa pH 4-6 s omojacKMBaHUS TPHUBOAUT K CHIDKCHHIO MHUKPOOHOIOTHYECKON
00CEeMEHEHHOCTH MCXOMHOTO ChIphs. [IpoBeneHne Bapku KOXKHM C UCIOJb30BaHUEM aHoiuTa DXA-
pactBopa pH 2, co3garoniuii KUCIYIO Cpely >KUIKON (Ppakiuu 06€3 JTOMOIHUTEIBHOTO TPUMEHEHUS
KHCIIOT, TIO3BOJISIET TMOJIy4aTh >KEJIaTWH BBICOKOro KauecTBa. Oumnctka OynboHa OT OelIKoB
HEKOJUTAreHOTO XapakTepa MHUIICBBIMH KHCIOTAMU C HHU3KOM KOHIIEHTpAlHMeld CIOCcOOCTBYET
MOBBIIIICHUIO KAYeCTBA JKEJIATHHOBOTO OYyJIhOHA, TOTOBOM MPOIYKIIMM W B PE3yJbTaTe IONYYIHTH
KeNaTUH C BBICOKUM coJep)KaHHeM Oejka KoJulareHHOro xapaktepa. [lomydeHHBIN kenaTwH
o0MagaeT AOCTATOYHO BBICOKMMHU OPraHOJENTUYECKUMH, (DU3HKO-XUMUYECKUMHU TMOKa3aTeNlsMU U
BBICOKOM CTETIEHBIO OE€30MMaCHOCTH, PEKOMEHyeTCsl K TPUMEHEHUIO B MTPOU3BOACTBE ()OPMOBAHHBIX

I/I3I[€J'II/II\/JI, BUH U HAIIUTKOB.
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VK 664.951.65:639.273
PASPABOTKA HHOJY®ABPUKATOB U3 KAJIBMAPA,

MPEIHA3HAYEHHBIX 115 IUTAHUSA JETEA

JOHMIKOJIBHOI'O U HIKOJIBHOI'O BO3PACTA

C.A. Muxnau
OI'VII « BHUPOy, Mockea, Poccus

[lutaHue — OAMH W3 BaXXHEHIIMX (AKTOPOB, OINPEACNAIOMINX COCTOSHUE 310POBbS
pebOeHka, Toanep>kaHue YMCTBEHHOW MAEATENBHOCTH U PabOTOCIOCOOHOCTH. PanmoHanbHOE
NUTaHuE 00ecCHe4yH-BaeT TapMOHMYHOE (PU3NUYECKOE U HEPBHO-NCUXUYECKOE pPa3BUTUE JIETEH,
MOBBIIIAET  CONPOTUBISAEMOCTh HMH(PEKUHOHHBIM  3a00JIEBaHUSIM U  YCTOWYUBOCTH K
HEeOIaronpusATHEIM (akTopaM BHEIIHEH Cpesibl.

B Hacrosimee Bpems pBIOHBIC TPOMYKTHI, TNpEAHA3HAYCHHBIC JUIsI TUTAHUS JeTeH,
MPOU3BO-IATCSI B OrPAaHUYEHHOM KOJIMYECTBE U B OOJBIIMHCTBE CIIy4aeB HE OTBEYAIOT
TUTMEHUYECKUM MPUHLUIIAM U PEKOMEHJAIUsAM, HE YUUTHIBAIOT MOCIEIHUX AOCTHKEHUN HAayKH
O MUTAHHH.

B cBsi3u ¢ 3TUM pa3zpaboTka HaydHO-OOOCHOBAaHHBIX TEXHOJOTHH MPOMYKTOB TMHTAHUS W3
PBIOHOTO CHIPbS U HEPHIOHBIX OOBEKTOB MPOMBICIA ISl MUTAHUS AETEeH TOIKOIBHOTO U IIKOJIBHOTO
BO3pacTa, aJlaTUPOBAaHHBIX K CHELU(UKE pacTyLIEro OpraHu3Ma sBISETCS BECbMa aKTyaJlbHOU
3a/1aueil TOCy1lapCTBEHHOI'O Ha3HAUEHUS.

B Hacrosmiee Bpems KajdbMmap BKJIIOYEH B pPALMOHBl MUTAHUS JETEM [OIIKOJBHOTO H
LIKOJILHOTO BO3pacTa B BHJE BapeHOro mnomydalOpukara — KOMIOHEHTa Uil canatoB. OpHako
HOpPMAaTHBHAasl JIOKYMEHTAllUsl Ha 3TOT BUJ IpPOAYKTa OTCYTCTBYeT. B CBfi3u ¢ 3TUM 0COOEHHO
aKTyaJIbHOM sIBIIeTCSl pa3paboTKa TEXHOJIOIMH BAapEHO-MOPOKEHOIO M BapeHO-OXJIAXKAEHHOTO
noyadpukara JJs MUTAHUS JeTel JOIMIKOIBHOTO U MIKOJIBLHOTO BO3pacTa.

Jl511 060CHOBaHMS PEKUMOB BapKH 00pa3Iiibl KaJIbMapoB ObLIM OTBApEHBI B TEUEHUE PA3HOTO
BPEMEHHU:

- oOpazen 1 (kampMmap nepyaHO-4HIUNACKUN) - 6, 8 u 11 MUHYT;

- 00pasipl 2 U 3 (KajabMap KOMaHIOPCKHiA) - 3, 5 1 7 MUHYT.

belmu ompezneneHsl OpraHoNeNTUYECKUE TOKA3aTelid C HMCHOJb30BAaHUEM MPOQPUIBHOIO
Merona. Ilpu BeImonHEHMM NPOQUIBHOTO aHaJIW3a HCHOJb30BAHBI MATHOAUIBHBIC IIKAJIbI
JUIsL  OLIEHKM HHTEHCUBHOCTU OTHENbHBIX IPU3HAKOB, MOCJEI0BAaTEIIbHO  ONpEAeIsin
MpOSIBIICHUE OTACIbHBIX OLIYIIEHWH: BHEIIHMM BHUJ, I[BET, BKYyC, 3alax, IUIOTHOCTb U

COYHOCTbB.
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[To pesymbraTam WCCIEMOBAaHWEN JydIIMMHA OBUIM TIPU3HAHBI 00Opa3elr] KOMaHIOPCKOTO
kasbMapa Ne2, OTBapeHHBIM B TeueHHWEe 5 MHH M 00paszel] KOMaHIOopcKoro kambmapa No3,
OTBApEHHBIN B TEUCHUE 3 MUH.

Ha ocHoBaHuU NIPOBEIEHHBIX UCCIIEOBAHUN CUMTAEM BO3MOKHBIM PEKOMEHI0BAaTh PEKUMBI
OJIAHIIIMPOBAHKS KOMAHIOPCKOTO KaibMmapa: pu Temreparype 80°C B TeueHue 3-5 MUH.

Pe3ynpTaThl HCClIEIOBaHWI MEPyaHO-YMJIMHCKOTO KajibMapa CBHUAETEIBCTBYIOT O €ro
HEBBICOKMX OPraHOJENTHYECKUX CBOWCTBAX, MNPOSBISIOMIMXCS B BHAE CHJIBHOIO aMMHAYyHOTO
3araxa v TOpbKOBaToro MpuBKyca.

UTo0bl MPUBECTH OPraHONCNTHUYECKUE XAPAKTEPUCTUKH IEPyaHO-YHIMHCKOTO KajdbMmapa B
COOTBETCTBHUE C MPEANOUYTEHUAMH MOTpeOuTENeH, HaMU pa3pabOTaHbl PEKUMBI MPEIBAPUTEIHHOM
o0paboTka Msica KajbMmapa, BKJIIOUAIOIIME B ce0s TPOMBIBAaHHE KajdbMapa C IMOCJIEAYIOINUM
ONMaHIIMPOBAHUEM, KOTOPBIE JIEMIM B OCHOBY TEXHOJOTHH CTPYKTYypHUPOBaHHOTO monydadpukara u3
KaJlbMapa JUisi MUTaHUs AETeH TOMIKOIBHOTO U HIKOJIBHOTO BO3pacTa.

Jlnst mpoMbIBaHUs Msica KajJbMmapa MCIOIB30BaId PACTBOPHI OPTaHMUECKUX KHUCIIOT, pacTBOP
npenapara gocdartoB, a TaKXe BOLY.

[IpennoxenHas TEXHOJOTUS CTPYKTYpUpOBaHHOTO monydabpukata u3 KaabMapa
MO3BOJISIET TOJYYUTh MPOAYKT C BBICOKOW MNHIIEBOH W OMOJOTMYECKOH LEHHOCThIO, HE
colepkalui HUKakuxX 1q00aBOK. Vcmonb30BaHME MHOTOCIOWHOM TMOJWAMUIHONW 0O0OJOUYKH
yAy4dIlllaeT COXPAaHHOCTbh MPOAYKTAa U IO3BOJISIET OOJErduTh €ro AajbHeillee HCIOJIb30BaHUE
MpU KyJIHMHApHOU 00paboTke.

C 1uenpl0 MaKCHMaJbHOTO COXpaHEHUS OWONOTHYECKOW IICHHOCTH KajabMmapa Mbl
pEKOMEHAyEeM MIASAIIUE PSKUMBI KyJTHHAPHOW 00paboTKu s monydadpukara w3 Kaabmapa Ui
MUTAaHUA JI€TeH JOIIKOJIBHOIO M IIKOJIBHOTO Bo3pacta. Tak, comtacHO MeToauyeckum
pexoMeHAanusIM I. MOCKBBI, u3fenus u3 ¢apiia JoKHBI 00KapuBaThes HA IUTUTE C ABYX CTOPOH B
HarpeTtoMm xupe (macie) B TedeHue 10 MuH, a 3aTeéM JOBOJUTCS J0 T'OTOBHOCTU B JYXOBOM WIIU
*)apouHoM mmkagax mpu remmeparype 250-280°C B TeueHue 5-8 MuH.

OO6ocHoBaHME © pa3paboTKa HAyYHO-OOOCHOBAaHHOW TEXHOJOTUM TONy(haOpUKaToB U3
KalbMapa, MpeAHa3HaYeHHbIX U1 TUTaHUsS JeTeH JOMIKOIBHOTO U MIKOJBLHOTO BO3PACTa, MO3BOJIUT
pemmTh npodieMy HecOaTaHCUPOBAHHOCTH PAlMOHOB JETCKOTO MHUTAHUS, 00ECIEUNUTh KaueCTBO H
0€301acHOCTh HOBBIX BHUOB IMHUIIEBHIX MPOIYKTOB U BHECTH CYIIECTBEHHBIN BKJIAJ] B 00CCIICUCHHE
JIETEH M MOAPOCTKOB CIEIUATU3UPOBAHHBIMU MPOAYKTaAMHU C BBICOKOW MHINEBONW W OMOJIOTHYECKOM

IOCHHOCTBIO.
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VK 664.959:639.273
NCHHOJIB30BAHUE KAJIBMAPA KAK ®YHKIIMOHAJIBHOI'O

HUHI'PEAUEHTA B PELHEIITYPE PBIBHBIX IIOJTY®ABPUKATOB

N KYJIMHAPHBIX ACCOPTUMEHTOB

Hzyen Txu Yyk Jloan, B.C. Cnooooanuk, I.B. Anmyxoea, O.A. Cmpuosicosa
@I'bOY BIIO «Boponeoxc. Ioc. Texnon. Axademusy, Bopornesc, Poccus

B coorBerctBun co mporHoszaMm skcneproB @AO npu OOH, ycTOMYMBO BBICOKHE TEMIIBI
MocTa MHUPOBOTO HapomoHaceneHus (okono 100 miH. yenoBek B Ton) B OnmuxkaiimeM Oymyriem
NpUBEAYT K HapacTaHWIO Ae(PHIMTAa TPOIOBOJBCTBUS, B OCOOCHHOCTH OCIIKOBBIX IPOIYKTOB
nuTaHus. B cBs3u ¢ 3TUM, HEBO3MOXHO IEPEOLICHUTh 3HAYCHHE MPOMYKUUU W3 TUIPOOHOHTOB,
KOTOpbI€ 3aHMMAIOT Ba)XHOE MECTO B CHAO)KEHHWU HACEJCHHs TOJHOLEHHBIMHU JIUMUIAMH,
OCIKOBBIMH M MMHEPAJbHBIMH BEIIECTBAMM, BUTAMHMHAMH, a TaKXe LEHHBIMH HYTPUEHTAMH,
CBOMCTBEHHBIMH TOJIBKO ChIPbIO BOAHOIO MPOUCXOKIeHus [1].

B mnocnennue roapl BHHMaHUE YYEHBIX Bce OOJNbLIE MPUBIEKAET H3YYCHHE JIEYEOHBIX
CBOMCTB TUAPOOMOHTOB, CIOCOOHBIX HM3BJIEKaTh M3 BOMABI IEHHEHIINE XUMHYECKUE DIIEMEHTHI, a
TaK)Ke CHHTE3MPOBATh COOCTBEHHBIC BEIICCTBA, MO3BOJISIONINE UM 0e3 M3MEHEHUI BHIa OOUTATh B
pa3nuyHBIX pernoHax MupoBoro oxeana. OCHOBHOW TMpoOIEeMOW PBIOHON MPOMBIIIIICHHOCTH
SIBIISIETCS] HU3Kas 3(HEKTUBHOCTH UCIIOJIb30BAHMS 3THX BOIHBIX pecypcos [3].

B mocnennue roapl Bo BCeM MHpe TepMUH «(YHKIIMOHAJIbHBIE MPOMYKThI» MOCTEHNEHHO
CTAHOBUTCSA TMOHSATHBIM WM NPUBBIYHBIM. CHauana SMOHIbL, 3aTEM aMEPHUKaHIbl U YyTh IO3KE
€BPONEHIIbI MPUIIA K TOMY, YTO COBPEMEHHBIE MPOAYKTHI JOJDKHBI 00eCleunBaTh HEOOXOIMMOE
YCIIOBHE BBDKMBAHWS B HAIlle pEalbHOCTH, T. €. ObITh (YHKIMOHATBHBIMH. [Ipo mpornHozam
BEIYIIMX CIEIHATUCTOB B 00JIACTH MUTAHUS U 3paBOOXpaHeHUs, B Ommkanmue 15 - 20 net monst
(YHKIIMOHATBHBIX MUIIEBBIX MPOAYKTOB HOCTUTHET 30 % Bcero mpoJoBONIBCTBEHHOTO phiHKA. [Ipu

9TOM JICKapCTBEHHBIE MIpernapaTsl Oy1yT BHITECHEHBI U3 cdeprl peanusanuu Ha 35-50 % [3].

222



B nocnennue necsaTuneTsi 3KCTEHCUBHBIM MyTh Pa3BUTHS MUPOBOIO PHIOHOTO XO3sIHCTBa
CMEHMJICSI Ha MHTEHCHUBHBIM - Bce OoJbllee KOJIMYECTBO BOAHBIX OHOPECYpCOB IPOM3BOAMTCS
METOZaMH UCKYCCTBEHHOT'O KYJIbTUBUPOBAHUS aKBAaKYJIbTYPBI, TOIAa KaK IPOMYKLHUs, TOCTaBIIeMast

PBIOHBIM ITPOMBICIIOM, OCTA€TCSI HA OJTHOM ypoBHE (puc. 1).

II::I PeSonoscTeo [0 AKeaKkynbTypa —— [lONA aKBsK yNbTypbl 96 |

r 40
35
30
25

WUAH T

roaby

Puc. 1. MupoBasi npoayKkuus ppi00J0BCTBAa H aKBaKyJIbTYpsbI B 1993 — 2007 rr.
nmo JaHHbIM ®AO [2]

C 1993 no 2007 r. BK1IaJ aKBaKyJIbTYphl (MOPCKOM M MPECHOBOAHOM) B MPOU3BOJCTBO IPO-
JTyKTOB BOJTHOTO TPOMCXOXIeHUs yBenuuwics ¢ 17 no 35 %, 1.e. Gonee yem Basoe. B 2007 r. AkBa-
KyJbTYpHI Ipou3BeaeHo 6onee 50 MutH T U3 o0miero o0bema peIOHOM mpoaykuuu B 140 muH T [4].

Poccust pacnonaraer KpynHeMIIuM B MUpe BOJHBIM (DOHIOM, IPUTOAHBIM JIs BEJCHUS aK-
BaKyJIbTyPHOH JEATENBHOCTH. JTO 225 THIC. KM o3ep, 43 ThIC. KM BozoxpaHmuil U 520 TeIC. Ku-
JIOMETPOB BOJIHOM AU PeK, a TAK)Ke OTPOMHBIE TUIOIIAI TPUOPEKHBIX aKBATOPHL MOPEH.

[Ipu 3TOM NMPOU3BOACTBO MPOIYKIIUU TOBAPHOTO pbIOOBOACTBA B PD KonmebneTcss Ha ypoBHE
130 - 140 TBIC. T (pHC. 2). OCHOBHBIMU OOBEKTaMH MPYJOBOTO PHIOOBOACTBA SBISIOTCS Kapm U
pacTUTENbHOAHBIEC PBIOBI (TONCTONOOUK, Oenblif aMmyp U Ap.) (cM. puc. 2) [2].

B Hactosmiee Bpemsi pblOHas HPOMBIIICHHOCTh Poccun mmeeT peajbHbIE BO3MOXKHOCTH
MIPOM3BOICTBA MPOAYKTOB (PYHKIIMOHAJIBHOIO Ha3HaueHMs Ojarofapsi HAIMYMIO Pa3BUTOrO PHIOHOTO
X034icTBa. BakHO ydecTh ele ofHy 3aKOHOMEPHOCTb, YTO BO MHOI'MX CTpaHaX CPeAHECTaTUCTH-
YecKasl 1IeHa Ha phIOONPOAYKLMIO HI)KE aHAJIOTHYHOW LIeHbl Ha TOBSIMHY NepBoi KaTteropuu. Prida
B CPEIHEM CTOUT JAEILIEBJIE Msica. DTa 3aKOHOMEPHOCTD IPOSBIIAETCS TaKXkKe Ha pbiHKe Poccun.

OpHMM U3 NMEePCHEKTUBHBIX HANPABICHUIN NPU3HAHO NMPUTOTOBJIEHNE PA3IMYHbIX BUIOB KYJIH-
HapHBIX W3JIEJIUH Ha OCHOBE PHIOHOTO dapiia ¢ 1eIbl0 PacCIIMpeHUss 1 OOHOBJICHUS acCOPTHUMEHTa
MIPOIYKIMH BBICOKOTO KaueCTBa U MOTPEOUTENLCKUX CBOIMCTB, KOTOpasi OTBeYaeT TPeOOBAHUSAM KOM-
TUIEKCHOTO M TTOJTHOTO MCTIONB30BaHUS CHIPhS, TaK KaK Ha MPEANPUSITHIX Ooliee palMoHaIbHO HCIOIb-

3YIOTCSI OTXOJIBI MITM HECHETOOHBIE YaCTH Tela PHIOBI (TOJIOBBI, TUTABHHUKY, YETITysl, BHYTPEHHOCTH, KOXXKa).
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Puc. 2. /lnnaMuka Npon3BoACTBA NPOAYKINH M BHI0BOH COCTAB AKBAKYJ/JIbTYPbI

[ToaToMy, HECOMHEHHO, YTO MpPEKpPacHbIM (OHOM A Pa3pabOTKH (PYHKIIMOHAIBHBIX
MIPOAYKTOB SIBJISIOTCS IPYOBBIE PHIOBI MECTHOTO 3HAUYEHUs (KapIl, TOJICTOJIOOUK U JIp.), KOTOPBIC HE
TOJILKO HE YCTYMAIOT 110 MUIICBON U OMOJIOTHYECKOM IIEHHOCTH MOPCKUM PBIOaM, HO M MPEBOCXOIST
UX Mo psAxy nokasateneil. OnHAKo, MO PsiAy MHILEBBIX WHIPEAMEHTOB IMpYAOBas pbida, yCcTymaer
MOPCKOM, OCOOEHHO 10 YPOBHIO MHKpOd31eMeHTOB. [losToMy, mpu pa3paboTke MPOMYKTOB
(YHKIIMOHATHHOTO Ha3HAUEHHUsT HAa OCHOBE TNPYIOBOH pHIOBI TpeOyeTcs BKIIOUEHUE IMHIIEBBIX
WHTPEANCHTOB, OOYCIIOBIMBAIONIUX OHOJIOTHYECKYIO IICHHOCTh MPOAYKTOB. OmHUM U3
MEPCIIEKTUBHBIX CHIPHEBBIX HCTOUHUKOB OMOJIOTHYECKU aKTUBHBIX BEILIECTB, SBISETCS Kajabmap.

Kanpmap mpexacrabnsier co0oil  TPOMBICIOBBI  BUJ THAPOOMOHTOB, THINEBas W
OuWonornueckass IICHHOCTh KOTOPOTO ONPEHENseTCSs HHU3KOW KAJIOPUWHOCTBIO, HAJIHMYHUEM
MOJIHOIIEHHOTO ~ OeJika, TOJIMHEHACHIIIEHHBIX JKUPHBIX  KHUCIOT, BUTAaMHHOB, Makpo- |
MHUKPODJIEMEHTOB, B TOM uucie Je(UUIUTHBIX B MUTAHUM COBPEMEHHOTO YeloBeKa Hoja, JKenes3a U
np. Kpome Toro, mumpokoe pacmpocTpaHEHHE U CIOCOOHOCTh 00pa3oBaTh IMJIOTHBIE CKOIUICHHS,
JAIOT BO3MOXHOCTH BECTH 3(PQPEKTUBHBINA JIOB ITOT0 MOJUTIOCKA. KOpPOTKMI KU3HEHHBIA MUK H
OBICTPBIH POCT OIPEACTSAIOT BBICOKUH YPOBEHB MPOMBICIIOBOTO H3bATHs. 110 TpeaBapuTeIbHBIM
JTAHHBIM, €KETOJHBIA BBUIOB KajJbMapOB MOXET AOCTUraTh 7 MIH. T: OO0 2,5 MJIH. T B
AtmaaTnaeckom, 4,5 miH. T B TuxoM u 0,5 MitH. T B UHIMIICKOM OKeaHax.

Ha ocHOBe M3y4eHHs XUMHUYECKOTO COCTaBa U (DyHKIIMOHATHLHO-TEXHOJIOTHYECKUX CBOMCTB
NPYIOBOM pBIOBI (KapI, TOJICTONIOOMK) U KajbMapa pa3padoTaHbl pelenTypbl KyJTUHAPHBIX H3EIUN
TaKuX, KaK MaIITeT, IHULETb U PyJeT AJ00aBIeHUE Msca KaJlbMapa MO3BOJISIET KOPPEKTUPOBATH HE
TOJIBKO THIIEBYI0, Ouonorudeckyio I1eHHOCTh u DPTC dapmeBblx cucTeM, a TaKke apoMar
MPOIYKTA.

Texnonorusi mnpurotoBieHus mnamrera «MMmnpoBu3» u3 Msca Kapna M KalbMmapa B

COOTHOUIEHHHM 2: 3 COOTBETCTBEHHO BKIIIOYAET CJICAYIOIIME ONEpaldU: MPUEM ChIpbs, CHATHE

224



KO’KHOTO TIOKpOBa KajbMapa B Bojzie Temriepatypsl 55 — 60 °C B teuenue 2 — 3 MUH., pa3ieika peiObI
Ha (pune, OGnaHmKpoBaHue prIObI B 3%-HOM COJIEBOM DPACTBOpPE, U3MENBUCHHE, TepeMeIINBaHNe
W3METBYCHHOTO ChIPhSi C KOMIIOHEHTAMHU PELENTYphl B (apiimenianbke, pacoBKa, aBTOKIABUPOBa-
HHE, OXJIAKICHUE U XpaHeHrne. HOBU3HA TEXHUUECKOTO pelIeHus 3auieHa nareHrom PO.

[Ipu pazpabotke peuentyps! muuleas «Kaapmapuk» U3 Msica TOJICTOIOOMKA BKIIIOYATIH /10
40% ¢aprra U3 kanpMapa, Kak HICTOUYHUKA Hofa.

B peuentype pbeiOHOTO pyneTta «ANMETUTHBIN» HCMIONB30BaIN (apil U3 TOJICTONOOMKA U
KampMapa B cooTHomeHuH 1:1. Peuentypa eimie BKIIOYaeT: MOPKOBB, siflla, MOJOKO, XJjeb
MIIICHNYHBIA, TAHUPOBOYHBIC CyXapH, pUC OTBAPEHHOM, 3€JI€Hb METPYIIKU U IPYTHE MPUTIPABHI.

['oToBBIE MPOAYKTHI UMEIOT OPUTUHAJIBHBIA BKYC, apOMaT HE OTIUYAJICS SIPKO BBHIPAKEHHOU
«PBIOHOW HOTOW».

[TumeBast u SHepreTUYeckasl EHHOCTH Pa3pabOTaHHBIX (PYHKIMOHAIBHBIX HOAMPOBAHHBIX

MIPOYKTOB MPE/ICTABICHBI B TaOIHLIE.

Tabnuua
XumMuyeckuii cOCTaB roTOBbIX (PYHKIMOHAJBHBIX NPOAYKTOB
ITokazarenu [Tawrrer [Tannens Pyner
«MmmpoBusz» «Kanpmapuk» «ANNETUTHBIN»
benok, % 15,45+ 1,02 15,55 +0,82 21,53 +£0,8
Kup, % 9,2 £0,95 3,1£0,15 5,5+0,5
VYraesonasl, % 0,6 £0,02 5,6 £0,5 8,5+0,8
MusnepasibHbI€ BENIECTBA 3,52+0,45 1,07 £ 0,02 1,67+0,1
Buara, % 71,2+ 1,24 74,68 + 0,42 713+1,5
Coneprxanue fona, Mkr/100 T 56,6 +3,34 40,0 + 1,33 50,2+2,5
TOTOBOTO MPOJYKTa
DHepreTuyecKas LeHHOCTb, 147,0 124, 8 233,65
kkaj/100 T roToBoro npoaykra
Beixon nponykiuu, % 78,0 77,0 75,0

T'otoBble poaykThl comepxkatr B cpeaHeM 40 - 56,6 mkr #ona Ha 100 r mpoaykTa, UMEIOT
BBICOKHIA TOKa3areilb OMOJIOTMYECKONW IIEHHOCTH 3a c4eT cOaJaHCHPOBAHHOTO aMHUHOKHCIOTHOTO
COCTaBa, a TakXke OONagaroT XOpOIIUMH (PYHKIIMOHAIBHO-TEXHOJIOTMYECKUMHU CBOMCTBaMH, YTO
IMO3BOJIAIOT paCCMaTpuBaTh UX B KAYCCTBC (bYHKIII/IOHaJ'II)HOFO IMPOAYKTa.

BuenpeHnue TeXHONOTHH MPOAYKTOB B MPOU3BOJCTBO PHIOHBIX MPOAYKTOB MO3BOJIUT OoJjee
paIoHaIbHO HCIIONBb30BaTh CHIPhE, PACIIUPHUTH ACCOPTUMEHT U TMOBBICUTH OHOJOTHYECKYIO

LIEHHOCTh NMPOAYKTOB HAa OCHOBE MPYAOBOM PHIObI, 00€CIEUYUTh HKOJIOTUYHOCTH MPOU3BOJICTBA.
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VYK 664.951.039.4
UCIOJIb30BAHUE YJbTPA3ZBYKOBOIN OBPABOTKHU

JUIA TIOBBIIIEHUA KAYECTBA AHAJIOT'OBBIX ITPOJAYKTOB

N3 BTOPUYHOI'O PBIBHOI'O CBIPbHA

E.U. Ocmpuxosa, E.H. Xapenxo
QI'VII « BHUPO», Mocksa

Ha ceropmsimamii aeHs ppIOHAS IPOMBIIIIEHHOCTH SIBISICTCS KPYITHBIM TIOCTABIIIMKOM MHIIEBBIX
U KOPMOBBIX TIPOAYKTOB. Hapsiy ¢ yBeluueHWeM BBITyCKAa MUINEBONH pPHIOHOW TPOIYKIINH,
yJIYYIIEHHEM €€ KaueCTBa, COBEPIICHCTBOBAHHEM METOJIOB XPAHEHHs M TPAHCIIOPTUPOBKU OJTHOM U3
OCHOBHBIX 3a]1a4, CTOSIIHNX Tepe]] ppl0000padaTHIBAIOIICH MPOMBIIICHHOCTBIO, SIBIISICTCS] BHEPEHHE
MaJIOOTXOHOM M 0€30TXO0IHON TEXHOJIOTHU IPH 00PaOOTKE CHIPhsI BOJHOTO MPOUCXOKICHHS.

PammonanbHOE — WCTIONB30BaHWE  PHIOHOTO  CBHIPhS  MPEAyCMAaTpHBaeT  MPUMEHEHHE
BBICOKO(D(EKTUBHBIX TPHUEMOB OOpPaOOTKH, OOCCIEUMBAIONINX YBEIUYCHHE BBITYCKa MHUIIECBOM
MPOMYKITMH U COKPAIIEHHE OTEPh U OTXOIOB CHIPhsS B Tpoiiecce 00padoTKH.

[Torepu ppIOHBIX OTXOAOB IMpPH Pa3ZENKe CHIPbSI B MPOU3BOJICTBEHHBIX YCIOBHAX B CpPEIHEM
coctanysitoT 20-30%, mosToMy OCHOBHAs MPOOIEMa 3aKITI0YACTCS B pAallMOHATILHOM HCTIOJIb30BaHUN
OTXOJIOB, a TaK)XK€ B WX HANpaBICHUHM Ha BBIMYCK HauOosee IICHHOW MPOMYKIMH, B TOM YHCIE U
MUIIEBBIX MPOIYKTOB. DTO OOBACHAETCSA TEM, UYTO PHIOHBIE CyONPOAYKTHI COAEPIKAT 3HAYUTEIHHOE
KOJIMYECTBO MHUTATENBHBIX BELIECTB B BHJE O€liKa, >KUPa, MHHEPAJIbHBIX BELIECTB, B COCTaB

KOTOPBIX BXOOAT LCHHBIC JIsI OpraHu3Ma 4YCJIOBECKa MHUKPOIJICMCHTEI. OI{HI/IM N3 COBPCMCHHBIX
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HamnpaBJICHUH B ATOW OOJIACTH SIBIIICTCS CO3JIaHUE aHAJIOTOBBIX MPOAYKTOB. TeM CaMbIM PEIIaloTCs
cpazy 1nBe TMpoOJIeMBbI - pAIMOHAIBLHOE WCIOJb30BAaHUE PBHIOHBIX OTXOAOB M pa3padoTKa
Ka4eCTBEHHBIX MPOAYKTOB MUTAHUS.

Lenp pa3paboTku 3aKiIO4acTCsl B MOJTYUYEHUHM MPOAYKTAa M3 HEJOPOTUX KOMIIOHEHTOB MO
Ha3BaHHEM «aHAJIOT PBIOHOW HWKPBI» C YBEIUYCHHBIM CPOKOM XpaHEHHS, MPHOIMKEHHOTO TIO0
OpraHoJIEITUYECKUM (BKYC, 3alax, LIBET, KOHCHCTEHIMSI) CBOMCTBaM K HAaTypallbHOMY IPOAYKTY,
HanpuMep, UKpe MUHTAsI.

H3BecTeH cnocoO MoiydeHus: UCKYCCTBEHHOW PBHIOHOW HKpPBI, UMUTUPYIOUIEH UKpPYy MUHTas
[1], oqHako, MPOAOIKUTENLHOCTh XPAHEHUS JAHHOTO MpOAyKTa npu temmeparype or 0 go +5 °C
COCTABIISICT BCETO 3 CYTOK M IO OPTAHOJICTITHYCCKUM ITOKA3aTeJIsIM MPOAYKT HE BITOJIHE HICHTHYCH
HaTypaJibHOMY. B cBs3HM ¢ 3TUM ObL1a MOCTaBlIeHA 3ajjada YBEJIMYUTh CPOKH XPaHEHUs MPOIyKTa U
YAYYIIUTH €r0 CBOMCTBA. [l 3TOr0 OBLIM BHECEHBI M3MEHEHHSI B PELETITYpy MyTeM ONMTUMU3AINH
KOJTMYECTBA BBOAMMBIX KOMIIOHEHTOB U UCTIOIH30BAHBI HOBBIE CIIOCOOBI 00PaOOTKH CHIPHSI.

B omnmuume ot 6a30BOTO MPOIYKTAa HOBBIM MPOIYKT O]l HA3BAHUEM «aHAJIOT PHIOHOW HUKPBD»
BKJIIOYAeT CYyONpOAYKTHI OT pa3leiku coyieHo cenpau B komuuectBe 10 - 20%, kpynsiHOM
HanonHurens - 10 - 15%, TomatHyto nacty - 1,0 - 2,0%, pacturensHoe macio - 1,0 -1,5%, cnenun
- 0,15 - 0,25% un Bony. BHeceHHble M3MEHEHMsS NO3BOJWIM YIYYIIUTh OPraHOJENTUYECKHE
nmokasaten. Kpome Toro, il pemieHds NaHHOW 3a7addl B TEXHOJIOTHIO TOMYUYCHHUS «aHaJlora
pPBIOHON MKpBD) OBUTM BHECEHBI TaKHE PEKUMBI 00pAOOTKHU CBHIPhS, KaK THAPOJIN3, YIBTPa3BYKOBas
00paboTka 1 OTHOpa30Basi KOPOTKask MacCTepU3aALIUS.

3HAYUTETHLHBIM HEIOCTATKOM 0a30BOM TEXHOJOTHUU SBISETCS TO, YTO HCXOJHOE CBIPHE
MOJIBEPTaeTCsi BapKe, B TIPOIECCE KOTOPOH MPOUCXOMUT JeHATypanus Oelka W OKHUCIICHHE
HEHACBILIEHHBIX JKUPHBIX KHUCIOT. B pe3ynbTare u3 AeHAaTYpUpOBAHHOTO Oeika HEIO0CTaTOYHO
MIOJTHO H3BJIEKAIOTCS BOAOPACTBOPUMBIE OCJKH - ONUTO - W TOJUMIENTHU[BI, KOTOphIe 007anaroT
BBICOKOW OMOJIOTHYECKON aKTUBHOCTHIO. Kpome Toro, AnmuTenbHas Bapka PHIOHBIX CYOIPOTYKTOB
MPUBOANT K HAKOIUICHUIO B OTBape OOJBIIOrO KOJMYECTBA OKUCICHHBIX JKHPHBIX KHCIIOT,
XapaKTepHU3YIOLINXCS BBICOKONH TOKCUYHOCTHIO. Bee 3TO CHMKaeT KauecTBO KOHEUHON MPOAYKIUU U
OTPAHUYUBAET €€ UCIIOJIb30BaHUE.

[To »Toli mpuuMHe IIHWTENbHAS IBYXATallHAas Bapka ObLla 3aMEHEHAa Ha YIBTPa3BYKOBYIO
00paboOTKy W TMOCIEAYIONIYI0 KPaTKOBPEMEHHYIO TacTepu3anuio. B ocHOBe MexaHu3Ma JeicTBUS
yAbTpa3ByKa JIEKUT SBJIEHHE KaBUTAllMU - T[Ipollecca OAHOBPEMEHHOIO BO3HHUKHOBEHHUS H
«CXJIONBIBAHUSA» C TOCTEACTBUAMHU B KUAKOCTH MHUKPOCKOMUYECKUX Iy3bIpbKOB. [log BiusHueM
MHUIUUPYEMBIX yIBTPA3ByKOM KAaBUTAIIMOHHBIX ITy3BIPHKOB HAHOMETPOBBIX pa3MEpoOB BoOJa Ha

kopoTkoe BpeMms (10-15 MuHYT) mepexomuT B TEPMOIMHAMHYECKH HEPABHOBECHOE COCTOSIHHE,
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KOTOPO€ XapaKTepH3yeTCsi €€ aHOMAJbHO BBICOKOW pACTBOPSIOUICH W  AKCTparupyromen
CIOCOOHOCTBIO. DTO JIOCTUTaeTcs 3a CUeT KaBUTALMOHHOIO pa3pyLIEHUS CTPYKTYpbl BOIBI U
THPATHBIX O00OJIOUEK pPACTBOPEHHBIX pEareHToB, B pe3yibTaTe 4Yero BOAAa IMEPEXOAUT B
MOHOMepHYI0 (opMy. B yneTpa3BykoBOM MOJi€ TIPH JUCCOLMAIUU PACTBOPEHHBIX COCAMHCHHIA,
HampuMep, XJIOPHIa HATpHUs, HA WOHBI MOCICAHHEC WMMOOHMIN3YIOTCSI MOHOMOJICKYJIaMU BOJIBI. B
pe3ysibTaTe Takue OMOMAaKpOMOJICKYJIBI Kak OeKd MpUOOpEeTaroT IJIOTHBIE THIPATHBIC OOOIOYKH.
DTOMy CHOCOOCTBYET TaK)Xe HE3HAYUTeNIbHOE yBeianueHue pH B oOiydyaeMoil ynbTpa3ByKOM BOJE,
YTO IMOBBIIIACT CBSA3BIBAHNE BOJBI ¢ OenkoMm [2,3].

Jlyisi cpaBHUTENHHOTO aHalW3a OBUTM B3SITHI BA 00pasiia, MPUTOTOBJICHHBIE MO OIWHAKOBOMN
TEXHOJIOTHH, U3 KOTOPHIX OJJUH 00pa3ell He MOIBEPrajcs YIBTPa3ByKoBOl 00paboTKe (KOHTPOIBHBIH
obOpaser), a apyroii Obul 0oOpaGoTaH yiIbTpa3BykoM (ONBITHBIA oOpasem). [IpuroroBrnenue
KOHTPOJBHOTO M OIBITHOTO 00pa3I0B OCYHIECTBISJIOCHh B COOTBETCTBUU C YCOBEPIICHCTBOBAHHOM
CXEMO, IIpeICTaBIEHHON Ha puc. 1.

O6a oOpaslia UMEIOT CTPYKTYpPy M OPTraHOJICNTHYECKHE CBOMCTBA, OMM3KHE K HATypajJbHOMN
WKpe MHHTas, OJHAKO, UMEIOTCS HEKOTOpble pa3nuyusi. Tak, MO KOHCUCTEHIMH KOHTPOIBHBIH
oOpa3zer 6ojee 0OBOJHEH, M COOTBETCTBEHHO, KOHCUCTEHIIHUS OMBITHOTO 00pasiia oKa3aiach rylie u
OJTHOpOJHEE, YTO OOJBIIIE COOTBETCTBYET HATypajdbHOMY MPOAYKTY. [10 MIOTHOCTH, TBEPAOCTH U
Oosiee JIETKOH OTHENSEMOCTH «UKPHHOK» JPYT OT Apyra BTOpOil 00pa3en Takke MpPEeBOCXOAUT
nepBblii. Ckopee BCEro yaydlleHHE OpPraHOJEeNTUYECKUX IIOKa3arene Mpoaykra oOyCIOBIECHO
WHTCHCUBHOW THAparanueil OelIKOB M MOCIEAYIOIIMM CBSI3bIBAHMEM Biard. [uapataliioHHO -
CBsA3aHHas BOJA, CONIACHO y4YeHMIO akajgemMuka B.M. BepHaackoro, CTaHOBUTCA HEOTbEMIIEMOU
4acThio 0eKoB. OHA €CTECTBEHHBIM 00pa30M yBEIMYMBACT MacCy OeJKa, MOCKOIBKY COCTUHSIETCS C
HUM Onarogapsi JEUCTBUIO MEXaHU3MOB AHAJIOTUYHBIX TEM, KOTOpblE HMMEIOT MECTO B KHUBOM
MpUPOJIE B TMPOLIECCEe €r0 CHHTEe3a M MOYTH HACTONBKO K€ MPOYHO, HACKOIBKO MPOYHBI B OEyKe
CBsI3U, (POPMUPYIOIIUE €TO CTPYKTYPY.

Cpoxk xpaHeHusi npoaykra mpu Ttemreparype or 0 mo +5 °C  mocie yiabTpa3ByKOBOM
00paboTku Ha npoTspkeHnu 5-10 MunyT Tipu yactote 22 - 44 xI'11 1 moutaocTu 300 BT cocraBnser
no 10 cytok, a 6e3 o00paboTku - Bcero 3 CyTOK. BeposTHO, 3TO IOCTHUTHYTO 3a CHYET
pa3pyUIUTENLHOTO BO3ACUCTBUS YIBTPA3BYKOBBIX KOJICOAHMI HAa MHKPOOPTaHHW3MBI, 4YeM B
KOHEYHOM UTOTe OOBSICHSICTCS CTePIIIH3YIOIIEee ISHCTBUE YIIBTpa3ByKa [2].

Kak orMmewasnoch Bblllle, yABTPa3ByK TIO3BOJSET IMOJABEpPraTh MPOAYKT  HIaasIeit
TEXHOJIOTUYECKOW 00paboTKe M MPHUMEHSTh PEXHUM MacTepusanuu («Msarkas Bapka»). B manHom
CJIly4ae | TMEPBBIi, U BTOPOI 00pa3Iibl MOABEPTratOTCsSI KPATKOBPEMEHHOMY HArpeBy JI0 TEMIEpPaTyphl

85 - 90°C B Teuenue 0,5 - 1 munyT. [1pn Takoit 06paboTKe YACTUYHO WHAKTHBHPYIOTCS (PEPMEHTHI U
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CyOnpoayKThl OT pa3fesiKu CeIbau

\ 4

HpI/IFOTOBJ'ICHI/IC roMorcHara

A 4

I[OGB.BJICHI/Ie BOJbBI K TOMOTCHATY, [ICPEMCIINBAHUC CMECU

v

O06paboTka cMecH B yIbTpa3ByKoBOM mone mpu 22 - 44 k'l
u 300 Bt B Teuenue 5-10 Mun

A 4

I[O63BJ'ICHI/Ie CHCI_II/If/’I M TOMAaTHOH IMacThl B Ka4eCTBE KpacCuTeJra

A\ 4

I'upponus npu t = 18 - 20°C B Teuenue 4 4

|

dunpTpOBaHNE THADOIN3ATA

JlobaBieHre MaHHOM KPYIIbI

\4

[Mactepusanus cmecu B Teuenue 0,5 - 1 MuH
npu temmneparype 85-90°C

\ 4

Oxnaxnaenue npoaykra go t= 18 - 20°C

\ 4

JloOaBiieH1Ee paCTUTEIIHLHOTO Macia, IepeMeIlIBaHNe

A 4

dacoBaHue, yrakoBbIBaHUE, MAPKUPOBAHKE

v

XpaHenue

Puc. 1. Texnosornueckasi cxeMa 1noJiy4eHHs1 «aHAJI0ra pbIOHOH MKPbI»

norubaroT BereTaTuBHBIC (POPMBI MUKPOOPTaHM3MOB. B pe3ymsrare MOXKHO Iojarath, YTO CPOKH

XPaHEeHHs TPOIYKIMH MPOJIEBAIOTCS, a MHUIIEBast [IEHHOCTb MPOYKTOB NPAKTHYECKH HE H3MEHSIETCS.
ITo mokazaremio GezomacHoctt KMA®AHM, KOE/T, roroBas mpomykuusi, HOJXy4YEeHHAs IO

JAHHOM TexHOoJOoruu, cooTBercTByeT TpeboBaHusiM CanlluH 2.3.2.1078-01 mo manmekcy 1.3.3.9

JUIsL PBIOHBIX TAcT M MAlITETOB C TEepMHUYECKOoil 00paboOTKOM M He NpeBBIIIAeT HOPMATHUBHOI
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pemmanabl  1,0-10° KOE/r Tak, KonmdecTBo Me30(WIbHBIX a3pOOHBIX U  (HaKyJIBTaTUBHO-
aHa’POOHBIX MHUKPOOPTaHW3MOB B TOTOBOM KOHTPOJBHOM TMPOAYKTE COCTaBIISCT 1,0-10* KOE/r,
TOTZA KaK B ONBITHOM IIPOAYKTE - 3,0-10° KOE/r. D10 CBUJIETENILCTBYET 00 3((HEKTUBHOM BIUSHUU
yABTPa3ByKa HA MUKPOOHOIOTHYECKHE TIOKa3aTelH.

KauectBo «aHasora pplOHOM MKpPBD» OLEHUBAIM C IMOMOIIBI0 OMOJOTMYECKOIO AKCIpEecc-
METO/Ia, KOTOPBIA TMO3BOJSIET IO OTBETHBIM pEaKIUsAIM HH(Y30puil CTUIOHMXUN OINpPEneNsTh
OHMOJIOTMYECKYI0 LIEHHOCTh MPOIYKTa.

buonoruueckass 1IeHHOCTh KOHTPOJIBHOTO MPOAYKTa XapakrtepusoBasnach 3HaueHueM 0,61,
KOTOpOe OBUIO HA ypOBHE 3HAUCHUS JUIS MEeKapckux Apoxokeit (0,63) — 3TaloOHHON MUTATETHHOM
cpensl Uit uHQy3opuil. [lon BiausHMEM yibTpa3Byka OTMEUAETCs IMOBBIILIEHHE OMOJIOIMYECKOM
LEHHOCTH MPOAYKTa A0 BeauuuHbl 1,04, 4TO CyIIECTBEHHO MPEBBIIIAET 3TaJJOHHOE 3HAUCHUE.

[ToBpieHre moOKa3aTenss OMOJOTHYECKON LEHHOCTH MOXKET OOBACHATHCA OCOOCHHOCTSIMHU
YABTPa3ByKOBOTO BO3JEHCTBUS, KOTOPOE CTHUMYJIUPYET PEaKLMHM PACTBOPEHHBIX PEAreHTOB 4epe3
MEXaHUYECKOE BO3ACHCTBUE HA CTPYKTYPY MX TMAPATHBIX 000J04EK M caMoil Bojbl. B pe3ynbrare
aKTUBAIlMM TPOILIECCOB THApATAllUd MUIIEBBIX OHOMOIMMEPOB BO3PACTAET HX YCBOSEMOCTb
JKUBOTHBIM opranu3smMoM. Kpome Toro, moj BIMSHHEM YIbTpa3ByKa MPOUCXOAUT JAE3UHTETpaIlHs
OEJIKOBBIX KOMIUIEKCOB, KOTOPBIE pa3pylLIAlOTCs HA TaKUe HU3KOMOJICKYJISIPHBIE COCIMHEHUS Kak
TOJTMIIENTH/IBI M ONMronenTuabl. OHU JIETKO YCBaMBAIOTCS KaK TECT-O0BEKTaMH, TaK U OPTaHU3MOM
YeJIoBeKa, a KpoMe TOro, oOJaJaroT BBICOKOW OWOJIOTHYECKOM AaKTUBHOCTBIO pa3HOMU
(GYHKIMOHATBHON HAMPaBICHHOCTH.

[Ipemyaraemelii coco® MOBBIIIEHUS] KayeCTBA AHAJOTOBBIX IPOAYKTOB U3  BTOPUYHOTO
PBIOHOTO CBHIPbS C HWCIOJB30BAHUEM YIBTPA3BYKOBOH OOPa0OTKM TO3BOJISET YBEIHYUTH CPOK
TOJIHOCTU JAHHOW MPOIYKIUU U TOBBICUTH €€ OMOJOTHYECKYIO LIEHHOCTb, a TaKXKe YIyUYlIUTh €€
OpraHoJIEITUYECKUE TMOKa3aTenu. BHeapeHue AaHHON TEXHOJOTHMH TO3BOJHUT YAaCTHYHO PEIINTh

npo0ieMy parMoHaIbHOTO HCIIOIb30BAHUS PHIOHBIX OTXO/I0B.

Cnucok Jmureparypsl
Marent 2320223, Poccuiickas ®epepamusi, MIIK A 23 L1/328. Cnoco® mnomyueHus
ucKyccTBeHHOM ppiOHOM nkphl / FO. A. llenoukuna; 3ass1. 20.08.2007; omy6u. 27.03.2008.
lecrakoB C./I. HoBble TEXHONOTHM TPOU3BOJCTBA KAYECTBEHHBIX NPOAYKTOB IHTAHUS /
C.[. Ulecrakos // [IpombinuieHHbIe BeToMOCTH. - 2005. - Neb.
IlecrakoB, C.JI. DHepreTuueckoe COCTOSHME BOJBI U €€ CBSI3bIBAEMOCTb OMONOIIMMEpaMHU
MUINEBOro ChIpbsi: HOBbIe Bo3MokHocTH / C.JI. IllecrakoB // Xpanenue u mnepepadoTKa

cenbxo3chIpbs. 2003. - No4., - C. 35-37.
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VK 664.951.022.62:639.2.081.1
BJIMAHUE UCITIOJB3OBAHUS APYCHOI'O U TPAJIOBOI'O

OPYJIUI JIOBA HA BEJIMUHUHY NEPEBOJHBLIX KOY®®UIIUEHTOB
HA HPOAYKIUIO U3 TPECKH U TUKIIIN BAPEHLIEBA

1 HOPBEKCKOT'O MOPEMH

Ilenkun M. A. k.0.n., Xapenxo E. H. 0.m.n., ooyenm
QI'VIl « BHUPO», Mockea

OcHoBHBIMU OOBEKTamMu TpoMbicia B paiioHax CBA smmsttorcs tpecka Gadus morhua v
nukma Melanogrammus aeglefinus bapenneBa u HopBexkckoro mopeil, mpombicel KOTOPBIX
pernameHtupyerca B pamkax Poccuiicko-HopBexckux commameHuid, a HMMEHHO IIPOKOJIaMU
CosmectHoit Poccuiicko-Hopaexckoit Komucenu no peidonoscty (CPHK).

OpHuM #3 CrOCOOOB KOHTPOJS 3a BBUIOBOM BOAHBIX Ouosiormdeckux pecypco (BBP)
SIBIIIETCS. YCTAHOBJICHHE TMEPEBOAHBIX KOA(D(PUIMEHTOB Ha pa3TUYHbIe BUABl MPOAYKIHUU U3
THJIPOOMOHTOB, KOTOPBIE MO3BOJISIIOT paccYUTaTh pakTuyeckoe uzbstue BBP Bo Bpems npomsbicia u
COOTBETCTBEHHO KOHTPOJIMPOBATh 3aKphITHE KBOT. B cBs3M ¢ 3TUM pa3paboTka U yCTaHOBIIEHHE
MEePEBOIHBIX KOA(D(PHUIIMEHTOB, peaabHO OTpaKaroNuX (PakTHYeCKHe OObEMBbl BBLIOBA, SBISCTCS
HEOoOXOMUMOW W HEOTHEMIIEMOM COCTaBISIONICH B KOHTPOJIE 3a H3BATHEM, COXpPAaHECHHEM H
panoOHaIbHBIM UCIIOJIb30BaHUEM IIPOMBICIIOBBIX PECYPCOB.

Tak, mepeBogHBIE KOA(POUIMEHTH HA Pa3TUYHBIC BUIBI NPOAYKIMH W3 TPECKH M ITHKIIU
bapennieea u Hopsexckoro wopeit mnpeacrtaeiensl B npoTtokonax CPHK wu  exeromno
nepeyTBepKaaroTcs (Tadm. 1).

Tabmuna 1
Enunbie Poccuniicko-HopBexckne nepesoanbie Ko3¢puuueHTs
Ha MPOAYKUMIO U3 Tpecku U nukimu bapenueBa u Hopsexckoro mopeit

HaunmeHnoBanue nponykimu Tpecka [Tukia
ITorpomienas ¢ roysioBou 1,18 1,14
[ToTporeHas 6€3 ToJIOBHI C 1.50 1,40
KPYIVIBIM CPE30M
[ToTporeHas 6€3 ToJIOBHI C 155
IPSIMBIM CPE30M ’
[ToTpomenas 6e3 rooBHI 6€3 1.80 1,65

IJIEYEBELIX KOCTEN

Z[J'ISI MCXaHHU3UPOBAHHOI'O ITPOU3BOACTBA (1)I/IJ'IC

®dune ¢ KoKeH ¢ KOCTIMHU 2,60 2,65
Dyt 63 KOKH ¢ KOCTIMU 2,90 2,95
®dute 6e3 KoKH 0e3 KocTel 3,25 3,15
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Onnako, mo paHHbIM Mypmanckoro ¢umuana ®PI'Y «llenTp cucreMbl MOHUTOpPHHTA
PBIOOTIOBCTBA U CBSI3U», poccuiickue cyaa (10 85 % OT Bcex CyloB Ha CeBepHOM OacceiiHe, KoTopble
NOOBIBAIOT TPECKY W MHUKIIY) OCHAIEHBI TPAJOBBIM OPYIHEM JIOBa, B TO BPEMSI KaK HOPBEKCKHE
cyna (mo 75 %) ocHalleHbl SPYCHBIM OpyAHEM JIOBa. B CBA3M C 3TMM BO3HUKAaeT BOIPOC O
KOPPEKTHOCTH MCIIOJIb30BAHUS OCPETHEHHBIX SAMHBIX TEPEBOAHBIX KOA(P(GHUIIMEHTOB HA TPOIYKIIHIO
u3 Tpecku u nukiy bapenuesa u HopBexxckoro Mopeid, BEUTOBIEHHBIX Pa3HBIMU OPYAUSIMU JIOBA.

Jlist perieHnst TaHHOM 3a7a4u ObUTA TIPOBEIEHBI OMBITHO-KOHTpOJIbHBIE padoThl (OKP) mo
OTIpE/ICTICHUIO TIEPEBOIHBIX KOA(D(GUIIMEHTOB HA PAa3NUYHbBIE BUABI MPOAYKIMH U3 TPECKU U MUKIIN
bapennesa n HopBexckoro Mopeil Ha Cyziax, OCHAILIEHHBIX TPAJIOBBIM U SIPyCHBIM OPYIUSIMU JIOBA.
[epBuuHbIil cOop M mocnenyromas o0padoTka pesyiasraroB OKP BBIMOMHSIIACHE B COOTBETCTBHH C
«CoBmectHoi Poccuiicko-HopBexKCKoil METOAMKON MO ONpENETCHUI0 M PacyeTy MepeBOAHBIX
K03 PUIMEHTOB JUIsi PBHIOHOW MPOIYKIMH, H3TOTOBISIEMOM Ha OOPTYy MPOMBICIOBBIX CYIOBY,
yrBepkaeHHo# Ha 3acenanuu [IPHK ot 21-24 ¢espans 2011 roxa . Copmiana (Hopserus), a Tak
K€ C UCIOJIb30BaHUEM CPABHUTEIIBHOTO U COMOCTABUTEIBLHOTO aHAIM30B.

Ha tpanossix cynax OKP nposoamucs ¢ 2007 o 2010 rr., Ha spycHoM cynaHe B mapte 2011
r. OcymiecTBisanaach BbHIPa0OTKA MPOAYKUMU M3 TPECKU M MUKIIM CIEAYIOIIMX BHJIOB Pa3leliKu:
MOTPOIICHAss C TOJOBOM, TMOTpolIeHas o0e3mIaBieHHas (KPyDIblii  cpe3), MOTpOLICHas
o0e3riaBieHHas 0e3 IIEYEeBBIX KOCTEH U (hrjIe ¢ KOKEH U C KOCTSIMH.

Pe3ynbprarhl ONBITHO-KOHTPOJIBHBIX paOOT MOTYUYEHHBIX Ha CyJaX, OCHAIIEHHBIX TPAJIOBBIM U
SIPYCHBIM OPYIUSMH JIOBA, U ACUCTBYIOIINE SANHbBIE TIEPEBOIHBIE KOAPDUIIUEHTHI Ha MPOLYKIIUIO U3
TPECKH MPEICTABICHBI B Ta0M. 2.

CpaBHUTENBHBIN aHaIU3 NEPEeBOIHBIX KOA((UIMEHTOB M BBIXOAA TOTOBOH MPOAYKIIHH,
MOJlyYEHHBIX HA CYIHE, OCHAIICHHBIM SPYCHBIM OpPYIUEM JIOBa, MEPEBOIHBIX KOA(D(UIIMEHTOB
(BBIXO/Ia TOTOBOM MPOAYKIIMK), TOTYUYEHHBIX HA CyAaX, OCHAIIEHHBIX TPAJOBBIM OPYIHEM JIOBa, U
JCUCTBYIONIMX B HACTOSIIEE BpeMs NEPEeBOAHBIX KOA(P(UIMEHTOB Ha MPOAYKLHUIO M3 TPECKU
MOKa3aJj cleayolee.

[Ipu mpou3BOACTBE TPECKHU MOTPOIIEHON C TOJIOBOM BBIXOJA TOTOBOM MPOAYKIHWHU Ha CYIIHE,
OCHAIIICHHOM SIPyCHBIM OpyAueM JioBa paBeH 86,8%, uto Ha 1,8% Oomnbiie, uemM Ha cynax,
OCHAIIEHHBIX TpaJoOBbIM opyauem JioBa — 85,0%. bonee HU3KHMII BBIXOJ TOTOBOW MPOMYKIMH HA
TPaJIOBBIX CY/IaX CBSI3aH C TEM, UTO pa3MepHbIE TPYMIIbI TPECKU 81 CM U BBIILIE MOTYT COCTABIISAThH J10
19,7% ot Bcel Macchl yioBa, a Ha sipycHoM cyaHe 110 15,3%. IIpu paznenke tpecku qiuuHou 81 cm u
BBIIIIE MAcca TOJIOBBI M MMy4YKa BHYTPEHHOCTEH OT MacChl PHIOBI-CHIPIIA MOKET COCTaBIATH 10 22,3%
u 15% coorBercTBeHHO, a Tpecku MMHHOU 51-60 cM 10 19,9% u 13,4%. UYto B cBOIO ouepenn

YBEJIMYUBAET BBIXOJ TPECKHU MOTPOILLIEHON C roJ0BOM U3 0o0jee HU3KUX pa3MEpPHBIX psAIoB. B cBsa3u
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¢ TeM, 4To B ynoBax Bcero 0,2% pasmepHoro psina 41-50 cM, BbIXOJ TaHHOM MPOAYKIMHM HUXKE Ha
Cylax, OCHAIICHHBIX SIPYCHBIM opyaneM JioBa. O0a mpoueHTa BBIXOA TOTOBOH MPOMYKIMHU BBILIE
neicTByroliero B Hacrosmiee Bpems — 84,7%, cinenoBarelbHO, IMEPEeBOJHbIE KO3(D(UIIMEHTHI,
neiictytomtue ¢ 1996 r., TpebyroT yTOYHEeHusI.

Tabmuma 2
Pe3yabTarel OKP nmosy4eHHBIX Ha CyI1aX, OCHAIIEHHBIX TPAJOBBIMU U SIPYCHBIMHU
OpYIHMsIMH JIOBA M JeliCTBYIONIUE NepeBoaHbIe KOI(PPUIMEHTHI HA MPOIYKIHIO U3 TPECKH

Tpecka
Bujl IpoxyKIMH TpanoBoe opyaue |SipycHoe opyaue JioBa JeiicTByromnue
aosa (IIK/ % BbIxona (ITK/ % BbIXOAA K / % BbIXOA2
roTOBO NMPOAYKUNMH) |FOTOBOW MPOAYKIUM) | TOTOBOM MPOAYKIHUH
IHoTpomenas . . .
P —— 1,176 / 85,0% 1,152/ 86,8% 1,180/ 84,7%
IHorpomenas
ode3riaBJIeHHAs! 1,534/ 65,2% 1,506 / 66,4% 1,500 / 66,7%
(Kpyriblii cpe3s)
Horpouenas
obesriaBaeHHas e3 1,750 / 57,2% 1,825/ 54,8% 1,800 / 55,6%

IJIeYeBbIX KocTel

duie ¢ koxen

H ¢ KOCTSMH 2,660 /37,6% 2,856 /35,0% 2,600/ 38,5%

ITpu mpou3BOJICTBE TPECKU MOTPOLIEHOI 00e3INMaBIeHHON (KpYIIbli Cpe3) BBIXOJ T'OTOBOM
MPOAYKIMHM Ha Cy[QHE, OCHAILlEHHOM SIPyCHBIM OpyAMEM JoBa cocrasiseT 66,4%, uto Ha 1,2%
OoJibllie, YeM Ha Cy/lax, OCHALICHHBIX TPAJOBBIM OpyaueM JjioBa — 65,2%. bonee HU3KMI BBIXOX
TOTOBOHM MPOAYKLIMH Ha TPAJIOBBIX CydaX TAKXKE CBSI3aH C TEM, YTO IPOLEHT B YJIOBE pa3MEpHBIX
rpynn 81 cm u Bbime Ha 4,4% Oonbme. O0a mMpoLEeHTa BBIXOJA TOTOBOM MPOIYKIUU HUXKE
neiicteyromero — 66,7%. D10 Takke CBA3aHO C (PU3HOJIOTMYECKHMM COCTOSHHEM pBIOBI
(npennepectoBas - HepecToBas), Tak kak OKP nmpoBoauiauch B UCKIIOUUTEIBHON 3KOHOMUYECKON
3oHe HopBeruu u B paiione apxunenara Illnunbepren, a takxe HebGonpmmmM mpoueHToM (0,2%)
pa3mepHou rpymibl 41-50 ¢M B yoBax Ha Cy/iax, OCHAIIEHHBIX APYyCHBIM OPYAHEM JIOBA.

IIpu mpou3BOACTBE TPECKHU MOTPOIIEHOW OOE3INIaBICHHOW 0€3 MJedYeBBbIX KOCTEH BBIXOJ
TOTOBOM MPOIYKIMHU Ha Cy[JHE, OCHAIICHHOM SIpyCHBIM OpYyAHMEM JIoBa, paBeH 54,8%, uro Ha 2,4%
MEHbIIIe, YeM Ha CyAaX, OCHAIIEHHBIX TPAJIOBBIM opyauem JyioBa — 57,2%. 3aHMKEHHBIA BBIXOM
rOTOBOM MPOAYKIMU Ha SIPyCHOM CyAHE OOYyCIIOBJIEH (DU3HOIOTMYECKHMM COCTOSHUEM PBIOBI
(mpenHepecToBasi - HEPECTOBas), OTCYTCTBUEM B yJoBax pa3MmepHoi rpymmsl 41-50 cm, a Taxxke
HAaCTPOMKON IOJIOBOOTCEKAOIIEH MauHbL. [IpoLeHT BbIXOAAa FOTOBOM IIPOAYKIUHU IOJy4YECHHBINA Ha

spycHoMm cyaHe Hmwke Ha 0,8% nedictByromero — 55,6. DTo cBsizaHO € (DU3MOIOTUYECKUM
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COCTOSIHUEM DPBIOBI, a TaK)Ke OTCYTCTBHEM B YJIOBaX Ha CyAax, OCHAIICHHBIX SPYCHBIM OpYIHEM
JoBa pasMmepHoit rpynisl 41-50 cwm.

[Tpu mpousBoacTBe ¢uie TPECKU C KOKEH M C KOCTSIMH BBIXOJA TOTOBOHM MPOAYKIHMU Ha
Cy/lIHEe, OCHAIIICHHOM SIPYCHBIM OpyAHeM JioBa, paBeH 35%, uro Ha 2,6% MeHbllle, 4eM Ha cyaax,
OCHAIICHHBIX TPAJOBBIM Opyauem JioBa — 37,6%. bonee HU3KHI BBIXOJ TOTOBOW MPOMYKIIMH HA
SAPYCHOM CyaHE O0OycioBiieH (U3HOJOTHYECKUM COCTOSHHEM pBIOBI  (TIpemaHepecToBas -
HEpeCcToBasi), OTCYyTCTBUEM B YIJIOBax pa3MepHou rpymnmbl 81 cM u Oombine (BBIXOA TOTOBOM
MPONYKIMH U3 TPECKU pa3MepHo# rpymnmnsl 81-90 cMm MoxkeT cocTaBiaTh A0 38,6% 0T Macchl pbIObI-
ceIplia, a U3 pazmepHoit rpymmsl 61-70 cm 10 37,7%), a Takke HaCTPOMKOW TOJTOBOOTCEKAIOIIECH U
¢mrernpoBouHoit MammH. O0a TPOLEHTa BBIXOJA TOTOBOW MPOMYKIMH HUXKE ACHCTBYIOUIETO —
38,5%. OnHako BBIXOJ TOTOBOW MPOAYKIMH, IOJYYEHHBIH Ha SIPyCHOM CYJIHE, 3HAUUTEIbHO HUXKE
(Ha 3,5%).

Pe3ynbrarhl OMBITHO-KOHTPOJIBHBIX PA0OT MOTYUYEHHBIX Ha CyJaX, OCHAIIEHHBIX TPAJIIOBBIM H
SIPYCHBIM OPYAHSIMH JIOBA, ¥ JCHCTBYIOIINE TIEPEBOTHBIC KOADDUITUSHTHI HA MPOIYKITHIO U3 TTHKIIIH
MPEACTABICHBI B Ta0M. 3.

Tab6muna 3
Pesyabrarel OKP nmosny4eHHBIX Ha cy1aX, OCHAIIEHHBIX TPAJOBBIMHU U SIPYCHBIMHU
OpYAHUSIMU JIOBA U JIeiiCTBYIOIIHE MepPeBoAHbIe K0P (PUIMEHTHI HA MPOAYKIHMI0 U3 MHUKIIH

IIukma
TpaJjoBoe opyaue .
Bua nponyxkuun lija (HKE/){ ’ SlpycHoe opynue JeiicTBy1omue
. Jaosa (IIK/ % BbIxona IIK / % BbIXOH2
BRIXOA: TOTOROH rOTOBOM MPOAYKINH) | TOTOBOW MPOAYKIIUM
NPOAYKIHH) y y
IHoTpomenas . . .
¢ FOIOBOIA 1,187 / 84,2% 1,137/ 88,0% 1,140/ 87,7%
IHoTpomenas
o0e3rIaBiIeHHAs] 1,483 / 67,4% 1,376 / 72,7% 1,400 /71,4%

(Kpyriblii cpe3)

Horpoumenas
o0e3rjIaBjIeHHAA 0e3
IJIe4eBbIX KOCTel

1,670 / 59,9% 1,719/ 58,2% 1,650 / 60,6%

duje ¢ koxen

M ¢ KOCTSIMH 2,770/ 36,1%

2,793 /35,8% 2,650/ 37,7%

CpaBHHTENBHBIN aHAN3 TEPEBOAHBIX KOA(PGHUIMEHTOB H BBIXOAAa TOTOBOH IMPOAYKIUH,
MOJYYEHHBIX HA CyAHE, OCHALCHHBIM SIPyCHBIM OpYAMEM JIOBA, NEPEBOAHBIX KOA(P(UIMEHTOB
(BBIXOZ]a TOTOBOM MPOJYKILIMH), MOTYyUYEHHBIX HA Cy/aX, OCHAILCHHBIX TPAJOBBIM OpYIMEM JIOBA, U
JICUCTBYIOLINX B HACTOAIIEE BpEeMs MNEPEeBOAHBIX KOA((UIIMEHTOB HA MPOAYKLUMIO U3 MHKIIN

IToKasaJ CJICAYIoUIce.
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IIpy npou3BOACTBE NMUKIIKA MOTPOLICHOM € TOJIOBOM BBIXOJ F'OTOBOM IPOAYKLHH HA CYHIHE,
OCHAILIEHHOM SIDyCHBIM opyaueM JioBa paBeH 88%, uto Ha 3,8% Oonbmie, 4yeM Ha cyaax,
OCHAIIIEHHBIX TPaloBBIM opyaueMm JoBa — 84,2%. bonee HU3KUN BBIXOJ TOTOBOW MPOAYKIIMHM Ha
TPAJIOBBIX CYZlax CBsI3aH C TE€M, 4YTO pa3MepHble Ipynnbl nukmu 61-70 cm cocrasustor 1o 16% or
MaccChl yJIOBa, a Ha APYyCHOM cyaHe 10 9% ot Bcelt macchl ynoBa. [Ipu pa3aenke nukimm JiuHoM 61-
70 cM Macca TOJIOBBI M Iy4YKa BHYTPEHHOCTEH OT MacChl PhIOBI-CHIPIIA MOXKET COCTaBIAThH A0 25,5%
u 15% coorBercTBeHHO, a NUKIMM MIMHHON 41-50 cm g0 19% u 12%. YUto B cBOIO ouepenb
YBEJIMYUBAET BBIXOJI MUKIIU MOTPOILIECHON € TOJIOBOM U3 Ooliee HU3KUX pa3MEpPHBIX psaoB. B cBs3m ¢
HeOoNbIIMM KoJuecTBOM B ynoBax (1,4%) pasmepHoro psaaa 31-40 cM BbIXOA TOTOBOI HMPOIYKIUU
Ha cyJaX, OCHAIICHHBIX SIPYCHBIM OpYIHEM JIOBa HMKE. BBIXOA roToBOM NpoayKUMU Ha cynax,
OCHAUIEHHBIX TPaJOBBIM OpYAMEM JIOBa MeHblIe Ha 3,5%, MO CpaBHEHHMIO C JEHCTBYIOIIUM B
HacTtosimiee Bpems (87,7%).

[Tpu mpoOM3BOJCTBE MUKIIU MOTPOLICHON 00e3rIaBieHHON (KPYyTJblii cpe3) BBIXOA IOTOBOM
MPOAYKIIMHM Ha CyJHE, OCHAILIEHHOM SIPYCHBIM OpyJueM JioBa paBeH 72,7%, uro Ha 5,3% Ooblie,
YeM Ha CyJlaX, OCHAILEHHBIX TPAJIOBBIM opyaueM JioBa — 67,4%. 3aHM)KEHHBIA BBIXOJ T'OTOBOM
MPOYKIIMM HA TPAJIOBBIX CyJax TaKKe CBS3aH C T€M, YTO MPOLEHT B YJIOBE Pa3MEpPHBIX TPYMI
61-70 cm Ha 7% Oomnpie. IIpoueHT BbIX0a FOTOBOM MPOIYKIIMH HA CYAaX, OCHALICHHBIX TPAJIOBBIM
opyaueM JjioBa MeHbIie Ha 4%, yeM nelcTByrOmMid B Hactosmee BpeMs — 71,4%. D1o cBsa3aHO
¢ (DM3HOJOTUYECKUM COCTOSIHUEM PBIOBI (HEpecToBas).

[Ipy mpOM3BOACTBE MUKIIK TMOTPOIICHONW 00e3rniaBIeHHONW Oe3 IJIeUeBbIX KOCTEH BBIXOJ
rOTOBOM NMPOAYKIMHM HA CyJHE, OCHALLIEHHOM SIPYCHBIM OpyAMEM JOBa, paBeH 58,2%, uto Ha 1,7%
MEHBIIIE, YEM Ha CyJ/laX, OCHALEHHBIX TPAJIOBBIM OpyJueM JioBa — 59,9%. 3aHMKeHHBIN BBIXOJl IO-
TOBOM MPOIYKIIUU HA IPYCHOM CYJIHE O0YCJIOBJICH (PU3HOJIOTHIECKUM COCTOSTHUEM PBIOBI (HEpeCTo-
Bas), OTCYTCTBHEM B yJOBax pa3mepHoil rpymnmsl 31-40 cM, a Takke HACTPOHKOI TOIOBOOTCEKAIO-
meid mamuHbl. O0a MpoIeHTa BbIXOJa FOTOBOM MPOAYKLUMHU MEHbIIE AeicTByromero — 60,6. 3to
CBSI3aHO C (PU3HNOJIOTHUECKUM COCTOSIHHEM PBIOBI (HEPECTOBast), a TAK)Ke OTCYTCTBHEM B yJIOBAaX Ha
CyJaX, OCHAIIICHHBIX SIPYCHBIM OPYAHEM JIO0Ba pa3zMepHou rpymiibl 31-40 cwm.

[Ipu mpom3BoAcTBe ¢uiie MUKIIA C KOXKEH M C KOCTSAIMHU BBIXOJ TOTOBOM MPOIYKIMH Ha
CyJ/IHE, OCHAIIICHHOM SIPyCHBIM OpYAHEM JIoBa, paBeH 35,8%, uto Ha 0,3% MeHblle, yeM Ha cyJax,
OCHAIIIEHHBIX TPAJIOBBIM OpyaueM JioBa — 36,1%. PesynpraTel OKP nonyueHHsle Ha s]pyCHOM Cy/iHE
COTOCTaBUMBI C pe3yjbTaTaMU ONBITHO-KOHTPOJBHBIX PabOT, MOTYYEHHBIX Ha TPAJOBBIX CyJaxX.
OpnHako, B CBS3M C TE€M, YTO MPU HUCIOIH30BAHUU SIPYCHOTO OpPYAMs JIOBa pa3MepHas Tpyma
61-70 cM cocTaBisieT 9% OT Bcell Machl yJloBa, POLEHT BbIXOJa FOTOBOM NPOAYKIIMU Ha SIPYCHBIX

Cylax MeHblIe (BbIXOJ TOTOBOM MPOAYKLUMH W3 MUKW pa3MepHod rpynmnsl 61-70 cM Moxer
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cocTaBisATh 10 37,6% OT Macchl peIOBI-ChIpIA, a W3 pazMepHoul rpymnmbl 41-50 cm o 36,7%).
O6a mporieHTa BBIXOAAa TOTOBOM MPOAYKIHMH HWXKE aedcTByromero — 37,7%. DTo CBs3aHO C
(hbU3HOIOTMYECKUM COCTOSTHUEM PBIOBI (HepecToBas), ClIeOBaTeIbHO MePeBOAHBIE KOA(D(OULIUEHTHI,
neiictytomtue ¢ 1996 r., TpedyroT yTOYHEeHusI.

CpaBautenbHblid ananu3 pe3ynsraroB OKP, mony4eHHBIX Ha CyfHEe, OCHAIECHHBIM SIPYCHBIM
OpyZMEM JIOBa, TIOKa3ajl, 4TO BBIXOJ MPOAYKLUUHU U3 TPECKU U MUKIIU: MOTPOLIEHOH C rojIoBOM U
MOTPOIICHOW 00e3TaBIeHHON (KpyIiblid cpe3), Oosbllle YeM Ha Cyaax, OCHAIIEHHBIX TPaJOBBIM
opyZueM JIoBa. DT0 00yCIIOBIEHO MeHee BapuaOelbHbIM pa3MEPHO-MAaCCOBBIM COCTaBOM YJIOBa IpHU
WCTIOJIb30BAaHUH SIPYCHOTO OpYAMs JIOBAa. BBIXOA NPOAYKIMU W3 TPECKU U TMUKIIM: MOTPOIIEHON
00e3rTaBJIeHHON 0e3 TUIeYEBBIX KOCTeH M (miie ¢ KOKeH M KOCTIMH BBIpAOOTAaHHOW Ha CyIHE,
OCHAIIICHHBIM SPYCHBIM OpYZAHEM JIOBA, MEHbILIE YEM Ha CyJaX, OCHAIIECHHBIX TPAJIOBBIM OpyAHEM
J0Ba. DTO TaKXe CBA3aHO C TE€M, YTO NPHU HUCIHOJIB30BAHUH SPYCHOTO OPYIHs JIOBA MPAKTHUECKU
OTCYTCTBYIOT KpaiiHHE pa3MEpHbIC TPYIIbl. YCTAaHOBJCHHBIC pa3IM4YUsl TaKke MOTYT OBITh
OOyCIIOBIIEHBI ~ HACTPOWKOW  TOJIOBOOTCEKAIOMIETO H  (DMICTUPOBOYHOTO  OOOpYHIOBAHHMS.
Pr16006pabareiBatoiiue MammHbl ObUIM HACTPOEHBI HAa MOAAJIbHBIE Tpynmbl (Tpecka 71-80 cwm,
nukia 51-60 cm). I[Tpu 0OpaboTke Apyrux pasMepHbBIX TPYIII MPOLEHT OTXOI0B BO3PACTAET 3a CUET
OCTaBJCHHS Ha TOJOBE WM TI03BOHOYHOW KOCTH Oombinero komuuectsa wsca. OnHako
nepeHacTpoiika 000pyIOBaHUS IO JPyTUE pa3MEpHBIE TPYIIIBI 3aHUMAET OoJiee OHOTO Yaca, 4To B
CBOIO Ouepeb MPUBOAUT K TPOCTOIO pribomnepepadaTriBarolieii (hadpuKy.

TakuMm o00pa3oM, NpHU YCTAHOBIEHHUU EIUHBIX POCCUICKO-HOPBEKCKHUX IEPEBOIHBIX
K03((UIIMEHTOB HAa MPOAYKUUIO W3 Tpeckd M mnukmu bapenueBa u Hopsexckoro mopei
HeoOxomuMma nuddepeHnranus NepeBoaHbIX ko3 uImeHToB mo opymusM JoBa uiss Oonee

00BEKTHUBHOW OLICHKH U3bSITUS BOAHBIX OMOJIOTMYECKUX PECYPCOB.

Cnucok Jaureparypbl
CoBmectHas Poccuiicko-HopBexxckas MeToauKa MO ONPEAENCHUI0 U PacdyeTy MEepeBOTHBIX
K03 (HUIIMEHTOB 711 PHIOHON MPOIAYKIIMU, U3TOTOBISIEMON Ha OOPTY MPOMBICIOBBIX Ccya0B, 2011.-
23 c.
IIporoxon 3acenanus 39 ceccun CoBMecTHOl Poccuiicko-HopBexckoli KoMmHccHH 110
pri6onoBctBy, 2010.- C. 18-19.
OTtuer Paboueil rpynmbl 1o mepeBOAHBIM KOd(DQHUIMEeHTaM Ha MPOAYKIHUIO M3 TPECKH H

nukimu bapennesa u Hopeeckoro mopeit, 2011.- 8 c.
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VYIK 664.959:547.995.15
PASPABOTKA HOBOI'O METOJA ITOJTYYEHUSA
THAJTYPOHOBOM KUCJIOTHI U3 OTXOA0B IMTPOMBICJOBBIX

I'MAPOBNMOHTOB BAPEHIIEBA MOPS
L2 pyicakosa K. C, ! Tviorcos uu., ZHemposa EM.

1 . . .
Honapuwiti Hayuno-ucciedosamensckutl UHCIMUMYm MOPCKO20 PblOHO20 XO03UCMEa U
oxeanozpaguu um. H. M. Knunosuua (IIMHPO),e. Mypmanck, Poccus;

2 . . .
Mypmanckuii I'ocyoapcmeennwviii Texnuueckuti YHUBEpCUTET, 2. Mypmanck, Poccus

E-mail: rysakova@pinro.ru

I'manyponoBas kucnora (I'K) siBisieTcst OCHOBHBIM KOMIIOHEHTOM BHEKJIETOYHOTO MaTpHKCa,
BXOJIUT B COCTaB MHOTUX OHOJIOTMYECKMX TKaHEW M, B CBS3U C BO3PACTAIOUIMM HHTEPECOM K
JTAHHOMY TIOJIMMEDPY, TIPEACTABISIECTCS MHTEPECHBIM pa3padoTKa HOBBIX CIIOCOOOB €ro MOTyYeHHS.

B pabore umcnomb3oBaivch pa3auvHbIe TKaHU (TWas3a, MIKYphl, XpeOThI) 3 BHIOB PHIO:
yepHoro nanryca Reinhardtius hippoglossoides, atnantudeckoit Tpecku Gadus morhua n kam6aibl
Pleuronectes platessa.

Panee cymecrBoBasim nBa BapuanTa nosmydeHus ['K: Tpexkparnas skcrpakuus ['K u3
U3MEJIBYCHHBIX MEeTYHIMHBIX TIpeOHEH BOAHO-XJIOPOGOPMEHHBIM pAacTBOPOM, WU JAByXKpaTHas
SKCTPAKIUS ChIPbsl BOAHBIM PACTBOPOM H-IPOMMIIOBOTO WM TpeT-OyTHioBoro cnupta (mareHT RU
2017751).

Hawmu Oputa mpenmpuHsTa MOMbBITKa pa3paboTKi HOBOro Metona momydeHus 'K u3 orxomos
pbeIOHOTO TIpOoMEIcia (puc. 1).

Hcxonnyto TkaHp cHadana obpabarsiBanu 0,2 monb/n pactBopom NaOH, it pacTBopeHust
0€JKOB M MONHCAaXapHuloB, a nocie HedTpanauzauuu 0,1 MOnb/J1 yKCyCHON KHCIOTOH, MPOBOIMIN
(bepMeHTaTUBHBIN TUAPOIN3 OeTKOB (PePMEHTHBIM IpEnapaToM, MOIyYeHHBIM M3 rernaTonaHkpeaca
KaM4arckoro kpaba Paralithodes camtchaticus. JleiictBue pepMeHTa OCTaHABIMBAINA KHIISTYCHUEM.

W3 nomyueHHOro TUApoIN3aTa BHICOKOMOJIEKYIIAPHBIE MOIMCAXapUIbl OCAXKAAIN JABOHHBIM
00bEMOM ATUJIOBOTO CIMPTA, OCAJIOK OTJEJNSAIN LEHTPU(YTHPOBAHUEM U 3aTEM CYLIMIU Ha BO3yXe€.

Conepxxanne 'K B momyueHHBIX Ipemnaparax npooaunau MerogoM BOXX mo Beixomy
[JIIOKO3aMHHA  IIOCJI€  KUCJIOTHOTO THUJpOiM3a U CHEKTPO(POTOMETPHUECKAM  METOAOM

KOJIMYECTBEHHOTO OIpeeseHus TeKCYpOoHOBBIX kucioT (Meton dumie) [Dische, 1947; Jo, 2004].

YcranoBieHo, yTo Hanbomnbiumid Beixoa ['K Habmronasncs mpu oO0paboTKe ChIPhS LIENOUbI0, a
3areM (hepMeHTHBIM TpenaparoM. OO0paboTKa ChIPhsS MIEIOYbI0 IPUBOIUT K Pa3phIBy CBA3EH MEKITY

nmojucaxapuiaMm U 6€J'IKaMI/I, IIpu 3TOM CaMHU OEJIKM UCIBITLIBAIOT TAKXKE 3HAYNTEIIHHBIN TUApPOJIn3,
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4TO INPUBOAUT K 06pa3OBaHI/IIO ITOJIMIICIITU AHBIX ueneﬁ, AJI1 OYUIICHUS THAPOJIN3aTra OT KOTOPBIX

MIPOBOJIUIIN OCAXKIACHHUE BYXKPATHBIM 00bEMOM STUIIOBOTO CIHUPTA.

I[J'IH CCJICKTHUBHOTO OIIPECACIICHUA COLACPKAHUA I'K 0Ob11 NPUMCHCH MCETOJ KOJIMYCCTBECHHOI'O

anaimmza D(+)-mmroko3amuna ruapoxiopuaa (ImA-HCI) (metonq BOXX ananmza) B KHCIOTHBIX

THAPOIM3aTax CMCCH MOJICaxXapruaoB.

Pazamoposaxawm
FOMONeHUI3LMA ChipbA
|
O6pabotka depmeHTHbBIM ]
NpenapaTtom M Wenoubio
| |
OcamaesHne NoAMCaxapMoos u3

MNAAPOANZATOR 3TN0 B BLIM
CNHPTOM

Kap6a30nbHbiii meTomn,
onpeaeneHMAa ¥ poHOBLI
HucnoT (metog duue)

Moarotoexa . BIHX
aHanuay - NPoBeAeHWe
HUCAOTHOMO NMApoArn3a
T
BoccranoBneHwe
rmaponm3sara 1% p-pom
Gopruapuaa HaTpua
| |

~

MoamdHHaLMA P-POoM
OpTOHTANEB0r0 anbAeTHaa
B CMECH METaHoNa,

obpawenHoi daze (A=334 1

BIHX ananma Ha
454 ma)

Puc. 1. Cxema nosy4eHusi THaJIypOHOBOM KHCJIOTHI

V an, mn

Puc. 2. Oopazoanne I'mA-HCI B x01€ KHCJIOTHOIO rHAPOJIM3a (THAPOIU3AT U3 XPeOTOB
Tpeckn). 1- GIcN, 2 - 0 muH, 3 — 1 MmuH, 4 — 2 MuH, 5 — 3 MUH, 6 — 4 MUH, 7 — 5 MUH THAPOIH3A
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Ha puc. 2 mnpuBeneHsl XpoMarorpaMMbl THAPOJIM3ATOB TIpermapara MOJIUCaXapUIOB.
[TomyueHHbIE XpoOMaTOrpaMMBbl AEMOHCTPUPYIOT JuHEHHOe Hapactanuwe conmepkanust [mA-HCIl B
rUaponu3aTax B Xxoxe KucioTHoro ruaponusza ['K. Hamuyme Ha XpomarorpamMme MHKOB,
cootrBeTcTBytonx ['anA-HCI, cBuaeTensCcTByeT O HAIWYWKM B Tperapare eme U XOHAPOUTHH-
cynbdara, IpuIeM ero CoJepKaHue B HEKOTOPBIX 00pasimax mpesbinraetr koiarnaectBo [mA-HCL.

Ha npumepe ruaponmsara u3 xpeOTOB TPECKH OBLIT U3YYECH MPOIECC KHHETUKH 00pa30BaHuUs
ImMA-HCI B xome rumponusa. YCTAaHOBIEHO, 4YTO MakcuMayibHas KoHueHtpanus [A-HCI
HaO0IaeTCsl B TEUCHUE MEPBLIX 5 MHUH. TUAPONIN3a, 3aTeM OHA YMEHbIIaeTcs, u nocie 40 MUH. Ha
KMHETHYECKON KpHUBOI Habmonaetcs riato npu koHuentpauuu [1A-HCI 0,09 mr/mo.

Crextpsl norsonienuss B MK-o6macTu 3anmuceiBainy Ha WH(PaKpacHOM CHEKTpodoToMeTpe
IR-420 («Shimadzuy, flnonus) B quanazone yactoT ot 4000 mo 400 em L.

[Ipy BuU3yanbHOM CpaBHEHUM HE OBUIM BBISBICHBI pazNuuus WH(GPAKPACHBIX CHEKTPOB
nporyckanus ['K, momydeHHBIX M3 POTOBHUIILI TVIa3a CBUHBU (IO JIMTEPATYpHBIM JAHHBIM) U U3

HCCIIEAYEMbIX HAMH THUAPOIN3aTOB (puc. 3).

90
80 1
70 1
60

50 -

T, %

40 - 2

30 -

20 -

10 -

400.00 900.00 1400.00 1900.00 2400.00 2900.00 3400.00 3900.00

BonHoBoe uncno, cm-1

Puc. 3. UK cnekTpsbl NpOonycKaHusi THAJYPOHOBOM KHCJIOTHI B AUCKAX KaJusa OpoMuaa
u3 xpe0ToB Tpecku (1) 1 poroBuibl I1a3 CBUHEH (2)

BriBoabI
e YCTaHOBIEHO, YTO UCTOYHUKAMU BbieneHus ['K MOTyT Ciy UTh OTXOABI IEpepabOTKH PhIO.
e Ilpennoxen HOBBIM wmeton BbiaeneHus ['K 3akmrouaromuiics B IOCIENOBaTEIbHOU

00paboTKe ChIphsl MIENOYbI0 (C TOCHenyrIled HeWTpanuzanueii) u  (HepMEHTHBIM
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mpernapaToM. 3aTeM TOIHCAaXapHIbl OCAXKIAIA U3 PAacTBOpPA ABOHHBIM 0OBEMOM ATHIIOBOTO
crupra.
e Pa3ubpiMu MeTOaMM OIpenesieHo KoluuecTBeHHoe coaepkanue ['K B pa3nuuHbix opraHax u

TKaHAX HCKOTOPBIX BUJ0B FI/I,Z[pO6I/IOHTOB.

YK 664.951.003 _
TEXHUYECKHUHU PEIVTAMEHT TAMOKEHHOTI'O COIO3A:

AKTYAJIBHBIE ITPOBJIEMbI

Cepzeega C.E., @ununnosa C.B.
OI'VII « BHUPOy, Mockea, Poccus

PbI00X03SIICTBEHHBIN KOMIUIEKC 3aHMMAaeT OOHY U3 BEAYyHIMX pOJIEH COBPEMEHHOM
3kOHOMHKH Poccuiickoit deneparun.

B cootBeTcTBUM ¢ [JoKTpHHOM Mpom0oBOIBCTBEHHOM Oe30macHocTn Poccuiickoit Denepannn,
OJTHOW W3 IIeNied MPOAOBOJILCTBEHHOW 0€30MacHOCTU SBISETCS 00ecleYeHHe BBICOKOTO KauecTBa
BCEX BHUJOB NMPOAYKLMHU, B TOM YHUCIIC BOJHBIX OMOPECYpcOB M MPOAYKUMHU U3 HuX. ['apanTtueii ee
JOCTH)KEHUS SIBIISETCS CTAOMIIBHOCTh BHYTPEHHETO IPOM3BOJICTBA, @ TAKXKE HAJTHMYUEe HEOOXOAMMBIX
PE3€pBOB U 3aI1acoB.

CoBpemenHas pbiOHas oTpacib B Poccun — 3TO BBICOKOMHIYCTpPHAIBHOE, KallUTaI0EMKOE,
WHTETPUPOBAHHOE TMPOM3BOJICTBO C OONBIIMMHU MPOU3BOACTBEHHBIMH HU3CPKKaMHU, MPU3BAaHHOE
o0ecrieynBaTh COIUAIBHO-)KOHOMHYECKOE pa3BUTHE MHOTUX MNPHOPEKHBIX PErHOHOB U
o0ecrieueHne HAcENeHUs] CTpaHbl B 1IE€JOM IIEHHBIMH B IHUIIEBOM OTHOLIEHUH MPOAYKTAMH,
HEOOXOAMMBIMH JIJIsl 3I0pOBOTO MUTaHus. Tak, B Poccuiickoit deaepanuu €KerogHO OCYIIeCTBIIS-
ercs nobbraa okono 4 000 000 T pwIOBI BO BHYTPEHHHUX BOJAAX, TEPPUTOPHAIBHOM MOpE, B
UCKJTIOYUTEIBHOM 30HE, a TAK)Ke HA KOHTUHEHTAJIBHOM IIeb(e.

@®opMHpOBaHHE COBPEMEHHBIX 3KOHOMUYECKHMX OTHOILICHHM, TIOSBICHHE HOBBIX (opM
COOCTBEHHOCTH, CO3/aHUE MPENNOCHIIOK Al Pa3BUTUSI CBOOOIHOTO phIHKA TOBapOB, B TOM YHCIIE
MEXIyHApOIHOTO, TpeOyeT MpPUBENCHHS OTEUECTBEHHOTO 3aKOHOAATENhCTBA B ITOW OONACTH K
MEXAyHapOIHO-NIPU3HAHHBIM HOPMaM M IpaBUiaM, 3aKpeIUIEHHbIM B JOKyMeHTax BcemupHoii
toproBoil opranuzanuu (BTO). OcHoBHOH 1eNbl0 TOCYAApCTBEHHOW NOJUTHKM B 00JacTH
CTaHJapTH3alMK  SIBJISETCS MOBBIIIEHHE KOHKYPEHTOCHOCOOHOCTH OTEUYECTBEHHON pPBIOHOMN

MPONYKIMH, yyacTue Poccun B MeXIyHapOIHOM TOProBie.
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Tak, 6 oxTs10ps 2007 1. moanucan «/{oroBop o co3gaHuu €IUHON TaMOXXEHHOW TEPPUTOPUN
u dhopmupoBanun TaMOXEHHOTO coro3a» Mexay Pecryonukoit benapyces, PecryOonukoit Kazaxcran
u Poccuiickoit @enepanuent. Llenpro JaHHOTO MEXyHApOIHOIO COMIALICHUS CTOPOHBI ONIPENEIIUIIN
obecriedyeHre OMaroMpUsATHBIX YCIOBHI TOPTOBIU MEXIy CTpaHaAMH - ydacTHHKamu JloroBopa u
JIPYTUMU TOCYIapCTBaMH, a TAKXKE Pa3BUTHE SKOHOMUUECKON MHTErpanuu B hopmare TaMoKEeHHOTO
coro3a. Perymupyroumum opraHoMm, oOecneuuBalomMM  (YHKIMOHHPOBAaHWE W  pa3BUTHE
SKOHOMHUYECKUX OTHOImEeHuH 3-x crpaH, sBmsgercs Komuccus Tamokennoro coroza (KTC).
OnnoBpemenHo ¢ 3tuM, KTC ocymiecTBiseT U KOOpIAMHUPYET ycuiue 3-X CTpaH BO Bceil cdepe
TEXHUYECKOTO PETYJIMPOBAHUSI.

Crparerust TamoxxenHoro coro3a, npuHsTas Pemennem KTC ot 20 centsops 2010 roga, no
Pa3BUTHIO €IUHOM CHCTEMBI TEXHMYECKOIO pEryJUpOBAaHMS, IPUMEHEHHS CaHUTApHbIX,
BETEpUHAPHBIX M (UTOCAHUTAPHBIX MEpP Ha YypoBHE TaMOXKEHHOTO CO3a IO AaHaJlOTUU C
€BPOMEICKOM MOJENbIO, YTO SIBJISETCS CIEICTBUEM MOJEPHU3ALMHU SKOHOMHUK CTPaH YYaCTHUKOB
TaMmo)xeHHOTO COr03a U aKTUBHO MTPOBOAUMOM UMM paboTh! 1o BeTymieHuto B BTO.

dopMUpOBaHUE €AMHON CUCTEMBI TaMOXEHHOTO COI03a B 00JIACTH TEXHUYECKOTO PETYIUPO-
BaHUS, IPUMEHEHUS CAaHUTAPHBIX, BETEPUHAPHBIX U (PUTOCAHUTAPHBIX MEp, TAPMOHU3UPOBAHHBIX C
MEXTyHAPOIHBIMH WU €BPOMEHCKUMU CTaHAaPTaAMH, TO3BOJIUT OOECIICUUTH:

- 0€30MacHOCTh MPOAYKIIMU HA €IMHON TaMOKEHHOU TEPPUTOPUH;

- CAHUTAPHO-AMHIEMUOJIOTHYECKOE OJIaronoIyyre HaceIeHHUs;

- BETEPUHAPHO-CAHUTAPHYIO U (UTOCAHUTAPHYIO OE30MaCHOCTh €IUHOW TaMOXKEHHOU
TEPPUTOPUH;

- CHIDKEHHE TEXHUYECKUX OapbhepoB B TOPTOBIIE;

- CTUMYJMpPOBaHHE MPOU3BOIUTENIEH K BBITYCKY MHHOBALIMOHHONW M KOHKYPEHTOCIOCOOHOMN
MPOAYKLHNU;

- CHIDKCHHE aIMUHUCTPATUBHON HATPy3KH HA OU3HEC;

- MEXIYHapOJHOE TPU3HAHHE PE3YyJIbTaTOB aKKPEAUTAI[MH, OICHKU (ITOATBEPKICHUS)
COOTBETCTBHUSI.

TexHudyeckne perviaMeHThl, SBISAIOIIMECS JAOKYMEHTAMHM MPAMOrO JCHCTBHUSA, IMO3BOJISAT
OCYIIECTBIIATH O0OPOT MPOIYKITUHU 0€3 MPOXOKIACHHS JOMOIHUTEIBHBIX MPOIETyp MOATBEPKICHUS
COOTBETCTBUSI.

B coorBerctBuM ¢ mnopydenuem IlepBoro 3amecturens Ilpesunmenta IlpaButenscTBa
Poccuiickoit ®enepanuu U.W. lllyBanosa ot 27 nexabps 2010 roga, orBercTBeHHbIM DenepanbHbIM
OpraHOM, OTBETCTBEHHBIM 32 pa3pabOTKy MPOEKTa TEXHUYECKOTO periaMeHTa TaMOoKeHHOTO COr03a,

HazHaueHo denepanbHOE areHTCTBO MO PHIOOIOBCTBY.
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[TpoekT manHOTO permaMeHTa pa3padaThIBAJICS B COOTBETCTBUH C EJMHBIME CaHUTapHO-TIH-
JEMUOJIOTMYECKUMHU U TUTHEHHUYECKUMU TPEOOBaHUSMH K TOBapam, MOJICKAIIUM CaHUTapHO-3IIUjIe-
MHOJIOTMYECKOMY Haa30py (KoHTpoiwo) ¢ yuetom pernameHToB EC (852/2004/EC o canuTapHo-
TUTUEHUYECKUX TMPaBWIAX TMPOM3BOJCTBA MUIIEBLIX NpomykToB, 853/2004/EC o crmenuanbHBIX
CaHWTApPHO-TUTUEHUYECKAX TpaBHJIAX MHUIIEBBIX MPOAYKTOB JKUBOTHOTO MPOMCXOXKICHUS,
854/2004/EC 00 o0coObIX mpaBWiax, KacalOMUXCs OpTaHu3aliyd OQPHUIIMATBLHOTO KOHTPOJsS B
OTHOILIEHUU TPOAYKTOB >KUBOTHOTO MPOUCXOXKIEHUS, MpeAHA3HAYEHHBIX [JIs YNOTpeONeHUs B
nunry 4denoBekoM), Pexomenmanmsamu Codex Alimentarius CAC/RCP 52-2003, Rev. 2-2005
«HopMbI 1 mpaBuia OTHOCUTENEHO PBIOBI U PHIOHOM MPOITYKITUI.

[Tpu pa3paboTke MmpoeKTa TEXHWYECKOro pernamenta «O 0e30macHOCTH PBHIOBI M PHIOHOM
MPOAYKIMU» KOHCONMIUPOBAJINCH 3HAHUS M OMNBIT CHEIHAIUCTOB OTPACcieBbIX HAy4YHO-
HCCIIEIOBATEIbCKUX HMHCTUTYTOB, TPEACTABUTENCH TMPOMBIIUIEHHOCTH, a TakkKe pealn3ainus
TOCYIapCTBEHHOH TOJIMTUKA W  HOPMATHUBHO-IIPABOBOTO  PErYyJUPOBAHUS  CICIUATUCTAMU
PocpribonoscTBa.

Texandeckuii permamedT «O 0€30MacHOCTH PHIOBI M PHIOHOW MPOAYKIIMN» yCTAaHABIUBACT
TpeOoBaHMS K OE30MacHOCTH TMHUIIEBOW MPOAYKIMH €3 PHIOBI, B TOM YHCIE MNPOAYKIHH
aKBaKyJIbTYpbl, IpoIeccaM IPOU3BOJCTBA, YIAKOBBIBAHWIO, MAapKUPOBAaHHIO, yTHUJIHM3AINH,
YHUYTOXCHHIO M 0OpaIeHuto (000pOTy) phIOBI i PBIOHOM MTPOXYKITHI.

B Hacrosiiee Bpemsi MPOEKT JAHHOTO TEXHMYECKOTO periaMeHTa IMpolIen MNpOoLenypy
myOnumuHOro 00CyKAeHHs. bonblioe BHUMaHue B JaHHOM 3aKOHOIPOEKTE YIIEJIeHO TPeOOBaHUAM K
KauecTBy He repepaboTanHON phIOHOM MPOIYKIMH, B YACTHOCTH, MOPOXKEHOU PHIOHOM MPOAYKIIUH.

«He mnepepaGoranHass mnumieBas pbIOHAsT MOPOAYKLUMS — TPOXYKUUS U3  PHIOHL,
0€CIO3BOHOYHBIX, BOJHBIX MIJICKONUTAIONINX, BOJOPOCIEH M JPYTUX BOJIHBIX JKUBOTHBIX U
PaCTEeHHMIA KUBBIX, CBEKUX (ChIPIIA), OXTIAXKIEHHBIX, TOAMOPOKEHHBIX UJIH MOPOKEHBIX).

W3BecTHO, 4TO OOJBIIAs YacTh HACENICHHs CTPAHBI KHBET B 3HAUUTEIHHOM YAAJCHUU OT
OCHOBHBIX pPallOHOB MpPOMBICIA, 3arOTOBKM M TNEpepabOTKH pbIObI, KOTOPHIE PACIIOJIOKEHBI B
HanbHeBocTouHoM peruoHe. [lo cocrostauio Ha Havano 2010 roga 68% ynoBa peIObI MPUXOAUTCS
Ha JlaneHeBoCcTOUHBIN DenepanbHblil OKpyr U 28% - Ha CeBepo-3ananusiii DenepabHbIil OKpPYT.
W3 141,6 man. Hacenenusa jumb 20 MaH. dyenoBek win 15% »KMBET B BOCTOYHOM 4yacTH Poccuu
no Ypaibckoro xpebra, a octanpHbie 121,6 muH. — B EBpormeiickoit yactu crpanbl. OdeBuaHA
HEO0OXOUMOCTh TPAHCHOPTUPOBKH MOPOKEHOM MPOAYKIMM Ha 3HAYUTENIbHBIE PACCTOSHUS H
JUINTEIBHOTO XPAaHEHHUs N0 TMepepadoTKH (co3maHusi pe3epBa mepepadaThiBa€MOro Chipbsi). B
HACTOSIIee BpeMsl HAa POCCHIMCKHI PHIHOK IMOCTYHAaeT MPOIYKIHS HMIIOPTHOTO INPOU3BOJACTBA C

AJIUTCIIBHBIMU CPOKAMU XpaHCHUA, TPOAYKIUA pOCCHﬁCKOFO MMpONU3BOACTBA C MCHBIIMMHU CpPpOKaMU
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XpaHEHUsl MEHee KOHKYPEHTOCIIOCOOHA. DTUM OIpe/ieieHa aKTyaJlbHOCTh BHECEHUE B IOHATUHHBIN
anmnapar TepMHUHa!

«Cpok XpaHEHHS MOPOXKEHON PBIOBI» — MEPUOl BPEMEHH, B TEUEHHUE KOTOPOro pblda, mpu
COOJTIOZICHUH YCTAHOBJICHHBIX YCIOBHIA XPaHEHHUsI, COXPAHSET EPBOHAYAIBHO 3asBIICHHbBIE CBOMCTBA.

Cpok xpaHeHUsI MOPOXKEHOH PBIOBI TIOCIE €T0 OKOHYAHUSI MOXKET OBITh IMPOJJIEH B MOPSAKE,
MPEelyCMOTPEHHOM HAI[MOHAJbHBIM 3aKOHOJATENILCTBOM TOCYIAapCTB — YJIEHOB TaMO)KEHHOTO
COI03a, MPH YCIIOBUU COOTBETCTBUSI TakOM phIObI TpeOOBaHUSIM O€30MaCHOCTH, yCTaHOBJICHHBIM
npoektoM Permamenrta. IIpomieHue cpoka XpaHEHUS MOPOXKEHOH pBIOBI, MOCTYNHUBIIEH Ha
peanu3anuio B pO3HUYHYIO TOPIOBIIIO, HE JJOMYCKAeTCsl.

JlaHHOE IOHATHE BBEJEHO UCKIIIOUUTENBHO AJI1 MOPOKEHOU PHIOBI.

OpnHOM W3 BaXHEWIIMX COBPEMEHHBIX MPOOJEM, C KOTOPOW CTaIKMBAIOTCS IMOTpeOUTENH
PBIOHOM MPOIYKIINH, CBA3aHHBI C TIOBBIIICHHBIM COIEP)KaHUEM BJIard, Kak B CAMOM MPOIYKTE, TaK U
Ha NOBEPXHOCTU B BHJIE INIa3ypu. Bce 3ToO CBSA3aHO CO CTpEMIIEHMEM HEKOTOPBIX IMPOU3BOAUTENIEH
CHU3UTh CTOMMOCTH MPOAYKILIHMH, B TOM YHCJE 3a CUET MUCIIOJb30BaHUs IVIa3upoBaHus. B coorser-
ctBuM ¢ [loctanoBnenuem [ 1aBHOTO rocy1apcTBEHHOTO caHuTapHoro Bpaya PO ot 21.04.10 r Ne 27
«O06 yTBepxeHun canuTapHbix npasui «Jlonoianenue Nel7 x CanlluH 2.3.2.1078-01» BcTynuu B
CHJIly OTpaHMYEeHHs IO KOJMYECTBY MaccChl IJa3ypH, HAHECEHHOW Ha MOPOKEHYIO PBIOHYIO
MPOAYKIMIO. DTU JOMOJIHEHHUs 3ByyaT CleyromuM obpazom: «Macca miasypu, HAHECEHHOM Ha
MOPOXKEHYIO PHIOHYIO MPOIYKIUIO, TPOU3BEACHHYIO U3 PBIOBI, HE JOJDKHA MPeBBIIIATh 5 % Macchl
HETTO, Macca TJIa3ypd, HAaHECEHHOW Ha TMPOAYKIMI0 U3 pakooOpa3HbIX U MPOAYKTOB UX
nepepabOTKH, HE JOHKHA MpeBbILaTh 7% Macchl HETTO, Macca IJa3ypH, HAHECEHHOM Ha
MPOMYKIMIO M3 TIPOYHX (32 HCKITIOUEHHEM PaKoOOpPa3HbIX) HEPHIOHBIX 0OBEKTOB BOAHOTO MTPOMBICIIA
(MoTIOCKHM, O€CTIO3BOHOYHBIE, MOPCKHE BOIOPOCIH), 3EMHOBOJHBIX, IPECMBIKAIOMIMXCS H
MPOAYKTOB HX TMepepadOTKH, HE [OJDKHA TMpeBbImaTh 8% Macchl HETTO OT IJIa3UPOBAaHHOM
MOPOXEHHOW PHIOHOM MPOILYKITHI.

Onnako B HacTosIIee BpeMs HET HAy9HOTO OOOCHOBaHMS YCTAHOBJICHHBIX HOPMATHBOB IO
KonnuecTBy miasypu. llogammstoniee OoOnbIIMHCTBO JedcTBytonux poccuiickux ['OCT Ha
MOPOXKEHYIO PBIOHYIO MPOAYKIMIO YCTAHABIMBAET MUHUMAIIbHBIE HOPMBI CONEp)KaHUS TIa3ypH,
00eCreYnBaloNIe COXPAaHHOCTh NPOAYKTa B TEYCHHE YCTAHOBIEHHOTO CpPOKa XpaHEHHS.
HanecenHass Ha MOpOXEHbIE TPOAYKTHI M3 BOJHBIX OHOJIOTMYECKUX PECYpCOB IIa3ypb
o0ecrednBaeT X Ka4eCTBO MIPU XPaHEHUHU U TPAHCIIOPTHPOBKE.

Heo0xoqmumo OTMETHTB, UTO Macca Ilia3ypyu He OTHOCHUTCS K MOKa3aTessiM 0e30MacHOCTH, €€
yBEIUYEHHUE YIYyYlllaeT, a HE YXYIIIAeT KaueCTBO MOPOKCHOH NPOIAYKLIHMH M 00ECleunBacT ee

COXPaHHOCTb.
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B coorBerctBum co cranmapramu Komekca Amumentapuyc CODEX STAN 190-1995
«OcHOBHOW cTaHmapT Ha ObIcTpo3amopokeHHOe poIOHOE ¢une», CODEX STAN 36-1981
«Kpesetku ObicTpozamopoxenHble», CODEX STAN 191-1195 «bbicTpo3aMOpOXKEHHBIH ChIpOH
KaJbMap» W MPOYMMH MEXIYHApOAHBIMU CTaHIApTaMH Macca INasypd HE HOPMHUPYETCS U He
BXOIUT B MacCy HETTO mnpoaykKuuu. B «EaWHBIX CcaHUTapHO-dNHIEMHONIOTHYECKUX U
TUTUEHUYECKUX TpeOOBaHMUAX K TOBapaM, IMOAJEKAIUM CaHUTAPHO-3MUIEMUOIOTHIECKOMY
Hag30py (KOHTpOII0)», yrBepxkaAcHHBIX pemenrneM KTC ot 28.05.10roma Ne 299, orcytctByeT
HOPMAaTHBHBIN TMOKa3aTeNb AJS I1a3ypu, HAHOCHUMOW Ha MOPOXKEHYIO PBIOHYIO MPOAYKIIHIO, UTO
rapMOHU3UPOBAHO ¢ TpeOOBaHUAMU cTaHAapTOB Komekc AnmMeHnTapuyc.

Kak mnokaspiBaeT mnpakTUKa HCCIEIOBAaHHMM, pPAacXOXACHHUS B pe3yibraTax OIpeaeTIeHUs
1a3ypu CYLIECTBYIOIIMMHU CIIOCOOaMU MOXET COCTaBIsATh HEe MeHee 3%, T.e. JaHHbBIE CIOCOOBI
0o0MagaloT HHU3KOW BOCHPOM3BOAMMOCTBIO W HE MOTYT CIYXHTh apOUTPaXHBIMU TpU
BO3HMKHOBEHUH Pa3HOIIACUN Y IPOBOASIINX IPOBEPKH.

B 3T10if CBS3M MPHUHSTO pelIeHHe He BBOJUTDH )KECTKHAE HOPMBI ISl MACCOBOM JIONH TIIa3ypu
Ha MPOAYKIMH M3 BOAHBIX OHOPECYpCcOB, T.K. JOCTAaTOYHOE HAJIM4YWE IJIa3ypu oOecredrBaeT
COXPaHHOCTh MPOAYKIIMM B TEUEHHE 3asBJICHHOTO CpPOKa XpaHEHHS W TPEJOXpaHsSeT €€ OT
ryookoro ob6e3BoxkuBanus. CornacHo Komekca cranmapraM Ha MOPOXKEHYIO MPOXYKIHIO 3TOT
MOKa3arelb HOPMHUPYETCS, TPEBBIIICHHE HOPMBI BelET K 3a0pakoBKe MPOAYKIWH. B mpoekre
TEXHUYECKOro periameHTa «O 0e30MacHOCTH PhIObI U PHIOHOW MPOAYKLUHK» MPU MAPKHUPOBAHHUU
I1a3UPOBAHHOM MOPOXKEHOUW MPOAYKIMU MPEeIyCMOTpEHa cieayromas nHpopMalus: Macca HETTO
(Oe3 yueTa Macchl I1a3ypH), Macca MHUILEBON pbIOHON MPOIYKIMHU C I1a3yphlo.

B wusmenenunm Ne 22k CanlluH Ne 2.3.2.1078-01 «l'uruennueckue TpeGOBaHUS
0€30MacCHOCTH THIIEBBIX MPOAYKTOB», MyHKT 3.42 ykazaHo: «IIpu oOpabotke ¢ume pwiObI C
WCIMONTB30BaHUEM MHUILEBBIX JO0ABOK COAEpKAHHME BIard B HEM TOCIE CHATHS Ia3ypu HE JOJKHO
MPEBBILATh 86 MPOIIEHTOB MACCHI (PHUIIE PHIOBD).

Y4auTeiBas BaXKHOCTH JTAaHHOTO TIIOKa3aTellsi, B KAa4eCTBE OCHOBBI, K JAHHOMY MPOEKTY
TEXHUYECKOro pemtameHTa npemioxeHo IIpunoxenue Ne6. Jlannoe [IpunokeHne cCOCTaBI€HO Ha
0a3e pe3yabTaTOB MHOTOJETHEW pa0OThl WHCTUTYTOB OTpacid W BKIO4YaeT B cebs Tpu
HAaMCEHOBAaHUs pbHIO: TOBapHOE, JATUHCKOE, PYCCKOE, pa3MEpHO-MACCOBBI COCTaB, a TaKxke
MpesiebHOE, CPEIHEE U AOIYCTUMOE COJIepKaHue Biaru B ppide. be3ycinoBHO, B JaHHOM pelaKkiuu
[IpunokeHue He MOXKET AaTh MOJHYI0 MHPOPMAILMIO [0 BCEM BUIAM IepepadaTbiBaeMbIM BUAAM
pBIO, MOATOMY TpeOyeT naibHEIIel akTyaau3auu.

Takum oOpa3zom, obs3aTenbHBIE TPEeOOBAaHMS K MPOAYKLUMHU JOJDKHBI YCTAHABIUBATHCS C

y4e€TOM Hay4HO-OOOCHOBAaHHOM OIIEHKM pHUCKAa MPUYMHEHHUS Bpela KU3HU U (UJIU) 30POBBIO
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YeJI0BEeKa, MMYIIECTBY, OKpyXkarouied cpene. [laHHpie TpeOOBaHUS OCHOBBIBAIOTCS, B TIEPBYIO
oyepeqb, Ha MEXKIYHApOIHBIX M PErHOHAJbHBIX TPEOOBAHMIX, a TaKXKe YUYUTHIBAIOT OIBIT
YCTaHOBJICHHSI 00s3aTENbHBIX TPEOOBaHMI K KOHKPETHOM MPOAYKIHH B cdepe TEeXHUYECKOTO
peryJlMpoBaHHsl B TOCYHapCTBax - wWieHaX [aMOXEHHOIO COK03a, BKIIKOUYas CAHUTApHBIE,
BETEpUHAPHO-CAaHUTAPHBIE U (PUTOCAHUTAPHBIC TPEOOBAHMS.

[Ipu ycrtaHoBiAeHMM ATHX TpeOOBaHHUN, KaK MHHHMAJIbHO HEOOXOJUMBIX, HE0OXOIUMO
CTpeMHUThCA K OanaHcy Mexay obecrnedyeHHeM CBOOOIHOTO JABMKEHHUS MPOAYKIMH Ha EIUHON
TaMOKEHHOW TEPPUTOPHH, C OIHON CTOPOHBI, U HEOOXOAMMOTO YPOBHs O€30MacCHOCTH, C APYTOM
CTOPOHBI.

BrImonHeHe moCcTaBIeHHBIX 3a/1a4 Oy/IeT criocoOCTBOBATh POCTY KOHKYPEHTOCIIOCOOHOCTH

MPOAYKIMU PHIOOJIOBCTBA U PHIOOBOJICTBA HA BHYTPEHHEM U BHEIIHEM PBHIHKAX.

YK 664.951:[658.562.012.7:576.8]
MHUKPOBHUOJJIOI'MYECKAS OIIEHKA PBIBOITPOAYKIIUU,

OXJIAKJIEHHOM IMPU ITOMOIIHU JIBJA C HEPEKHUCHIO BOJOPOJA

AHU. Cknaoneesa, JI.H. I'onuxoea
@I'VII « [ THHPO», Mypwanck

W3BecTHO, YTO NpeAesbHbIE CPOKM XPAHEHUS OXJIAXJIEHHOM HepasJelaHHOM pbIObI He-
3HAYUTETBHBI M COCTABIISIFOT AJis1 OONBIIMHCTBA BUIOB 8—9 cyTok [1,2]. OCHOBHBIM MEPOIPHUITHEM
B NPEAYIPEKACHUN TOPYH PHIObI M PHIOHBIX MPOAYKTOB SIBISETCS MOAABICHUE KU3HEAEATEIbHOCTH
MHKPOOPTaHU3MOB U akTUBHOCTU depmeHToB [3,5]. Jlen ¢ qoGaBneHneM aHTUOMOTHKOB M3 TPYIIITHI
TETpalUKIWHA (OMOMHUIIMH, OKCHUTETPALMKINH, U Jpyrue) WIM aHTUCENTHKOB (XJOp),
WCTIONB3YEeMbIi JIJIsl OXJIaKICHUS PHIOBI, 3a/Iep’KUBACT pa3BUTHE OOJBIIMHCTBA BUJOB OaKTepHil,
BbI3bIBatoIMX nopuy [1,2,3]. OaHako, B 11€J0M, BOIPOC O MPUMEHEHNN aHTUCENTHUYECKUX CPE/CTB,
o0naaaommx 6aKTepULUAHON aKTUBHOCTBIO, U3YyUEH HEO0CTATOYHO.

B cBs3u ¢ 3THM, OCHOBHOM 3ajlaueil HAaIIMX MCCIIEIOBAaHUN SBISUIOCH M3YYEHUE AMHAMHUKHU
YHCICHHOCTH MUKPOOPTaHU3MOB B OXJIXKACHHON PBIOE C IIETIbI0 OLIEHKH KavyecTBa PHIOONPOIYKINN
IIPU MCTIOJIb30BAHUU JIb/A, COJIEPIKALIET0 MEPEKNUCh BOOPO/Ia U PaCTBOPOB MEPEKUCH BOIOPOJA IS
00pabOTKH PHIOHI.

MarepuaJjbl M1 METOIHKA

OObeKxTaMu UCCIeIOBAaHUH SBISUTMCH TYIIKH TPECKH U MUKIIX OTPOIIEHHBIE, O€3 TOJIOBHI.
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JUJI MUKIINM UCCIENOBAaHUS BBINOJIHSUIMCH B JIByX BapuaHTax. IlepBblif BapHaHT BKIJIIOYal
KOHTPOJIb, B KOTOPOM TYIIKY pbIObI TEpechinanu ApOOIEHBIM JIbJOM, IPUTOTOBIECHHBIM U3
BOJIOTIPOBOAHOMN BOJBI. BTOpOI BapuaHT - OMBIT, B KOTOPOM IS OXJIXKIACHUS PHIOBI UCTIONIBH30BAIN
nen ¢ noOaBiIeHnEM NepeKucH Bogopoaa. /s Tpecku OblUT aHAJIOTUYHBIA KOHTPOJIb U J1Ba BApUAHTA
OTIBITA: TIOTPYKEHUE PHIOBI TMEepe]] 3aKiIaaKol Ha xpaHeHue B TedeHue 3-5 mun. B 0,1% u B 0,3%
BOJIHbIE PACTBOPHI IEPEKUCH BOAOPOAA.

B npouecce nccnenoBanuii ObUIM UCIIONB30BaHbl CTAHJAPTHBIE METObI CAHUTAPHON MUKPO-
ouonoruu [4]. B maGopaTopHbBIX YCIOBHUSX B 00pa3iax OXJIKICHHON PHIOBI ONPEIEIISITN KOTUIeCT-
BO ME30(HMIBHBIX a’pOOHBIX M (haKyIbTaTUBHO-aHA’pOOHBIX MHKpoopranusmMoB (KMA®DAHM).
KoHTponbHBIE BBICEBBI W3 MBIIIEYHON TKAHU PbIO JUIsI KOJUYECTBEHHOIO OIPENEICHUS
MHKPOOPTraHU3MOB MPOBOAWIH yepe3 3 - 4 cyTok. [l oneHku pesynabratoB npuMensuics CanlluH
2.3.2.1078-01 (momonuenue CaulluH 2.3.2.2421-08) [6]. [IpomomKUTeTsHOCTh UCCICTOBAHUM IS
Ka)JI0TO OIbITa B cpefHeM coctaBisiia 20 - 25 cyTok. Beero O6bu10 mocTaBieHo 2 cepuu OMBITOB,

caemnano 90 MUKpPOOHOIOTUUECKUX aHAIM30B.

Pe3yabTarhl u 00cyx1eHue
VYCTaHOBIEHO, YTO UCXOAHOE COAEp)KaHHE OOLIEro KOJU4ecTBa Me30(UIbHBIX a9pPOOHBIX U
(axynabTaTHBHO-aHA3POOHBIX MUKpoOpraHm3MoB (KMADAHM) B MBIIIEUHON TKaHU MUKIIHA COCTaB-
mano 1,7x10° KOE/r. Tlocie XpaHeHHs B TedeHHe 4-X CyTOK BO JbIy C J0GABICHHEM MEPEKHCH
2
BOZIOpPOJIa YHUCJICHHOCTh MHKPOOPTaHM3MOB ynana Ha mopsnok u coctaBwia 1,4x10°KOE/T
B nanbHelineM, B TeUeHUE BCEro mepuoja McCiael0oBaHUS HAOIIOJATIOCh MOBBIIIEHUE KOJIWYECTBA

MUKpOOOB (puc. 1).
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Puc. 1. Junamuka ynciaeHHocTH KMA®AHM B MbIIIIAX MHKIIH
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B MblmeyHON TKaHM TPEeCKW WCXOJHAs MHKpPOOHas OOCEMEHEHHOCTh OaKTepHsIMHU
cocrauma 5,3x10° KOE/r. B BapmaHTax OIbITa Cpasy MOCIe 0OPabOTKH pHIOBI HAGIIOIANOCH
CHIDKCHHE YHWCIIEHHOCTH MHKPOOPTaHW3MOB II0 CpPaBHEHHIO C KOHTposieM. WX Konm4ecTBO
cocrasmio 1,6x10° KOE/r y Tymek, 06paGotanneix 0,1%-HBIM pacTBOPOM MEPEKHCH BOIOPOAA U
1,1x10° KOE/r y Tymrek, oGpaGotanHbix 0,3%-HbIM PacTBOPOM MEPEKHCH Bogopoma (puc. 2).

Paznmuunii B ANHAMHKC YUCIICHHOCTH MUKPOOPIraHU3MOB B OIIBITHBIX BApHAHTAaX HC BBIABJICHO.
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Puc. 2. Ilunamuka ynciaeHHOCTH KMA®AHM B MbIIIIAX TPECKH

Mukpoddopa ucciaeayeMoil pplOONpoyKIIMK ObLTa MPEACTaBICHA, TTIABHBIM 00pa30M, IpaM-
MOJIOXKUTEIbHBIMUA KOKKOBBIMU (hopMaMu OakTepuii pooB Enterococcus, Proteus, a Takxe rpudaMu
pona Penicillum, Aspergillusu Candida.

B pesyinbrare BBITIOIHEHHOTO UCCIISIOBAHUS PA3IMIHi MEXKTY TUHAMUKON KOJIMYIECTBA MUKPO-
OpPTraHU3MOB B MBIIICYHON TKaHW TPECKH M MUKIIK HE YCTAaHOBJICHO. B TO ke BpeMss HaMu ObUIH
BBISIBJICHBI CYIICCTBEHHBIC PA3JIM4Ksl B JMHAMUKE YHCICHHOCTH MUKPOOPTAaHU3MOB B KOHTPOJIBHBIX
Y OTIBITHBIX BapUAHTaX — B OMBbITE 00CEMEHEHHOCTH ObLIIa HA MOPSIOK MEHBIIIE, YeM B KOHTPOIIE.

BEIsSIBIICHO, UTO ypOBEHBb PAa3BUTHUS MUKPOQIIOPHI, BBI3BIBAIOMICH MOPYY PHIOOTPOIYKIIHH,
3aBHCEN HE OT BHJA PHIO, a, IIAaBHBIM 00pa3oM, OT MCXOAHOTO KauecTBa W MPOJODKUTEILHOCTH
nepruoaa OXJIKICHHUS phIOBI-Chipiia. OO0paboTKa TPECKU M MUKIIA PACTBOPAMHU MEPEKUCH BOJOPO/IA
U XpaHEHHEHX BO JIbJy, COIEPIKAIIEM MEePEKUCh BOJAOPO/Ia, CHUXKAJIa IEPBOHAYAIILHOE CONICPIKAHHE
MUKpPOOPTaHW3MOB. Pa3HuWIla MEXIy YHCIEHHOCThIO MHKPOOPTaHU3MOB Yy 0OpaOOTaHHOU W
HeoOpaboTaHHOU prIOOH paznuyaiack B 10 pa3. DTo pa3imyue COXpaHsIOCh Ha MPOTSHKEHUH BCETO
TIEpUO/Ia UCCIICIOBAHMS.

B npoBeneHHBIX UCCIENOBAHUAX MPEACIBbHOE KOJMYECTBO CaHUTAPHO-TIOKA3ATEIbHBIX

MHUKPOOPIaHW3MOB OBLJIO BBISBICHO y MHKIIW B KOHTPOJILHOM BapuaHTe Ha 18 CyTku, B BapuaHTe
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«OIBIT» — Ha 22 CyTKH M COCTaBUJIO 9,8x10* KOE/r u 6,5x10* KOE/r cootBeTcTBeHHO. Y TPECKHU
3TO KOJHMYECTBO JOCTHUIJIO Tpeleia B KOHTPOJBHOM BapuaHTe Ha 20-e CyTKH, Ui BapHaHTOB
omplTa — Ha 22-€ U COCTaBUJIO 1,9)(105 KOEr n 2,6-1,8x105 KOE/r coorBerctBenno. Ilo
HOpMaTHBaM B | I OXJIQXXIEHHOH pPBIOBI JOMYCKAETCsl COJepKaHUE Me30(MIIBHBIX a’pOOHBIX U
(haKyIbTaTHBHO-aHA3POOHBIX MUKpoopranm3MoB(KMA®DAHM) He Gonee 1x10° KOE/T.
CrnenoBaTenbHO, OXJIaX/AEHUE MOPCKOM PBHIOBI MPH TOMOIIH JIbJa ¢ 100aBIEHUEM MEPEKUCH
BOJIOPOa W TIpeABapHTEIbHAsE 00padOTKa TYIIEK IEepel 3aKIaJKoid Ha XpaHEHHE B PacTBOpax
MEPEeKUCH BOAOpPOJA MpPOAJEBaa CPOK XpaHEHHs pHIOONPOAYKUMH Ha 2-4 CyTOK, YTO HMEET

3HaueHUe I NPUOPEKHOTO PHIOOIOBCTBA U TPAHCIIOPTUPOBKHU PHIOHI.

Cnucok Jureparypbl
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VIIK 639.24.055
AHAJIM3 PA3BBUTHUS 3BEPOBOMHOI'O ITIPOMBbBICJIA
U NEPCHEKTHUBBI HCITIOJIBb30BAHUS MOPCKHUX
MJIEKOIIUTAIOIINX

Cmazuna A.B., Coimoea M.B.
OI'VII «t BHUPOy, Mockea, Poccus

3BepoOOiHBIN TpOMBICEN - 100bIYa TIOJCHEH, HepIbl, MOPCKOTO KOTHUKA U JIp., SBISETCA
JPEeBHUM BUAOM Ipombicia. KutoOoiHbII poMbICeN paccMaTpUBAeTCs KaK CaMOCTOSATEIbHBIA BHT

npombicia [1].
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[TepBoHavansHO 3BEpPOOOKHBIN MPOMBICEN OBLT PACIPOCTPAHEH B CEBEPHOM UacTu Tuxoro
OK€aHa, IJ€ €lIe B MEPBOM TBHICAYMWIETUU A0 H. 3. CIOXKWINCH KyJIbTypbl PUMOPCKUX JKUTENEH,
NOOBIBABIIMX CPEJICTBA K CYIIECTBOBAHUIO OXOTOM HAa MOPCKHX >KMBOTHBIX — MOpPXKEH, KUTOB,
TIOJIEHEH. MSICO M KUP JKMBOTHBIX MCITOJIB30BAJIMCH B MHIIY, HA OTOIJIEHUE U OCBEIICHHUE JKUJIUILI;
IIKYpHI IUTM HAa MIHUTHE OAEKIbI, YCTPOHUCTBO KHIIUI, OOTSHKKY OCTOBOB JIOAOK; KOCTH U 4epera
KHUTOB CIIY>)KMJIM JUJISl CTPOMTENBCTBA JKWJIMIL, KIBIKM MOp)KEHW - I M3TOTOBJIEHMS Pa3INYHbIX
opynuii. Hanbomnee mosHoro pa3Butus 38€poOOHHBIN IPOMBICEN JIOCTUT Ha CEBEPO-BOCTOKE A3UU Y
MIPEJIKOB COBPEMEHHBIX ACKUMOCOB; OTCIO/Ia OH PACIpOCTPAaHMIICA B apKTHUUYECKYIO U CyOapKTHUec-
kyto CeBepHyto Amepuky u I'pennanguio. OH Wrpan BakKHYIO POJIb TakKe B JKM3HM HapoOB
Oxorckoro moGepexbst, ocTpoBHOW vacTu JlambHero Bocroka, Kypunbckux octpoBoB, CeBepHO
SAnonun. B Poccun 3B8epoO0HHBIN TPOMBICEN KaK BEAyIas OTPaCiib X03MCTBAa OB pacpoCTpaHeH
y 3CKHMOCOB, OEperoBbIX UyKYell M KOPSAKOB, Y KOMaHJOPCKHX ajJeyToB; KaK IOncOoOHas — y
HEHIIEB, CAaMOB, OXOTCKHX 3BEHOB, UTEJIbMEHOB M HEKOTOPBIX HapoaoB Amypa u Caxanuna [1].

IlepBuuHas omepanusi pasieiKyd 3aKJIIOYaeTCsl B CbEMKE XOPOBUHBI (IIKYpBI ¢ OCTaTKaMH
caja) ¢ TymHu A0ObITOro 3Beps. s Toro uToObl KUP CTajl I'yCTbIM, XOPOBUHY HY)KHO OXJIQAUTh U
MPOMBITH B CBEKEW MOpPCKOoW Bojie B TeueHue 30-60 mun mipu temneparype S...8 °C. OqHOBpEMEHHO
C 9TUM BBITIOJHACTCS pas/esika TYLIKU (payIiKh) KHBOTHOTO: TIOCIIEAOBAaTEIbHO CHUMAETCS callo U
MSICO, KOTOpBIE IOCJI€ NMPOMBIBKM B MOPCKOH BOJE YKJIQABIBAIOTCA B (DOPMBI U 3aMOPAKUBAIOTCH.
KpoBp paznuBaeTcss B IJIACTHMKOBBIE EMKOCTH U XpaHHUTCs B Tprome npu temmeparype 0..5 °C B
KauecTBe mony(adpukara Juiss OMOIOTUYECKUX M MUINEBBIX MPOU3BOJICTB, TaK KE KaK BHyTPECHHHE
OpraHbl M SHIOKPUHHO-(EPMEHTHBIE D3JIEMEHTHI, KOTOPbIE NPEABAPUTEIHHO HU3MENBYAIOTCA U
3amopakuBatoTcs. [IIKypel )KMBOTHBIX ME3IpST, TO €CTh CPE3al0T W COCKAaOIMBAIOT TOAKOKHBIH
KHPOBOH CJIOHM KJIETUATKH Ha ME3JPWIBbHBIX cTaHKaX. [locie 3Toro ux MorT Ha MamuHe O6apabaH-
HOTO THIIA, COJIAT, YIAKOBHIBAIOT B [IACTHKOBBIE KOHTEHHEPHI eMKOCTBIO 0,5 M°, 3aTHBAIOT TY3Iy-
KOM U 3aIe4yarblBalOT. XpAHEHHUE 3alI€YaTaHHbIX HIKYpP KaK KO)KHO-MEXOBOTO ChIPbsI IPOU3BOIUTCS B
Tptome npu temmneparype 0...5 °C [2].

Hanee nomyhaOpuKkaThl U3 MOPCKUX MIICKOMHUTAIONINX MOCTYIIAIOT Ha OeperoBble MPEIpUiTHs
JUTS TAJTbHEHIIeH nepepadoTKu, HampruMep, callo mepepadaThIiBacTCsi Ha 000PYI0BAHUU JIs1 XOJIOJHOTO
OTXKATUsl TIOJICHBETO KHUPA, MSICO U KOCTH - Ha 000PYJOBaHUHU JUIi KOHCEPBHOTO NMPOU3BOJICTBA, KPOME
TOT0, WX HUCHOJIB3YIOT B CHIPOM BHJE Ha KOPM IYIIHBIM 3BEPSAM M JOMAILHUM XUBOTHBIM. 3aTeM
MOKPOCOJICHbIE IMIKYphl MOPCKHX MIICKONMTAIOLUIMX U OCTaJbHBIC MONy(haOpuKaThl pealn3yloTcs Ha
PBIHKE JUI POU3BOJICTBA MEXOBBIX M3/IENNI, MEIUIIMHCKIX, KOCMETHYECKUX MIPEnapaToB U 1p. [2].

B xonme XX Beka 00bEeMBl MPOU3BOACTBA MPOMYKTOB M3 MOPCKHX MIICKOMUTAIOIINX

SHAYUTCIIbHO CHU3UIIUCh H3-3a YXYAUICHUA HKOJIOTUYECKOM O6CT8.HOBKI/I, CHOCOGCTBYIOH_ICﬁ Hnux
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ruOeIM W 3arpsA3HCHUIO KUPOBOW YaCTH TeNa, a TaKXKe YAOPOXKAHUSA MPOMBICIIA U TPAHCIIOPTHUPO-
BaHUs CBIPBS A0 MecTa nepepadboTku [3].

B Hacrosiiee BpeMst U3 MOPCKUX MIICKOITUTAIONIUX BO3MOXEH BBIMYCK MPOAYKTOB IIEJICBOIO
HA3HAYEHHsI: MEIUIIMHCKOTO, IHIIEBOTO, BETEPUHAPHOTO KHUPOB M OHONOTHYCCKH AaKTHBHBIC

no6asku (BA/).

IIpomexyTouHas ITepBnunasi 00padoTka
Msco Caio [Ixypa MenumnmHackoe n

(apmareBTHIECKOE ChIPhE

Koneunas npomykuus

Bropuunas o6paboTtka

v

— MexoBble u3nenus (onexna, P —
™  nponykius 00yBE, HT.1L) XUMHYECKUH KUP
- BAB,
| Kopma s 37€Us HALMOHAIEHOTO srasmset A, E, D, E
—T PKUBOTHBIX HPOMBICIA, HAHOHAbHA «THOIIEHOJ», «KOJLIATeH»

OJIeX 12, CYBEHUPHI U T.I.

f

| MuHepanbHOE ChIpbe

Puc. 1. Cxema BO3MOKHOI0 HCIIOJIb30BAHUA CbIPbSI MOPCKHUX MJICKONMUTAKOIIUX

Hapsiny ¢ BeIpabOTKO# MPOIYKTOB HA OCHOBE JKHMPa, YUYEHBIMH phiOoXo3siicTBeHHbIX HUU B
pa3Hoe BpeMs MPOBOJMINCH UCCIEAOBAHUS IO BOBMOXKHOCTH PALIMOHATIBHOTO MCIIOJIb30BaHUS Msica
U BHYTPEHHUX OpPraHOB MOPCKUX MJIEKONUTAIOIIMX B MUILEBbIX LEAX [3].

Haykoii pokazaHo, YTO B JKHpPE MOPCKUX MIIEKONUTAONIUX COJEpPKATCA KpanHe
HEOoOXOMMbIE  YEJOBEYECKOMY  OpPraHM3My  IOJMHEHACBHIIIEHHBIE  JKHPHBIE  KHUCJIOTHI
siiko3anenTacHoBas (EPA), moko3arekcacHoBas (DHA), noko3anentaenoBast (DPA) u ButamuH E,
KOTOphIE HE O0Opa3yroTCcsl CaMOCTOSITEIIBHO B YEIOBEUYECKOM OpTraHW3Me M HE COAEep)Karcs B
noBcenHeBHoM nuimie. Korma B Tene uenoBeka He xBaraer EPA, DHA, DPA - sto mpuBoguT K
HapylLIeHUIO OOMEHaA BEIIECTB B OPraHU3ME M YBEIMUHUBAETCS BEPOATHOCTh 3a00JI€BaHUS CEPICUHO-
COCYIHMCTOM cUCTeMBbl. Ba)kHO OTMETHTB, JOKO3aneHTacHoBas kuciaora (DPA) copepKuTcs TONBKO B
MaTepUHCKOM MOJIOKE U B JKUPE MOPCKUX MIIEKOMHUTaomuX. Ee HeT HU B phiObeM JXKUpE, HU B

JTrOOBIX MPOAYKTaX MUTaHu [5].
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YnorpebiaeHne Kupa MOPCKUX MIIEKOMHUTAIOIIUX CIIOCOOCTBYET CHUKEHUIO OHKOJIOTHYECKUX
U CEepIeYHO-COCYAUCTHIX 3a00ieBaHMii, TPOMOO30B, YCHWJIMBA€T YMCTBEHHBIC CIIOCOOHOCTH,
MpeoTBpallaeT HapyllleHne 0OMeHa BEIIECTB B opraiusme [5].

Crnemmamucramun OI'YIT «BHUPO» pa3paboTanbl TEXHOJOTHMH TPOW3BOJCTBA W3 JKHpa
Mopckux miekonutaromux BAJ[, B yactHoctu BAJl «JleuuTuH M3 MOPCKUX MIIEKOIUTAIOIINX» B
KaueCcTBE JOMOJIHUTEILHOTO UCTOUHUKA (oconunuaos; u3 xupa TioneHeil - BAJl «Tionenom»,
SIBJISTFOIIIETOCS UCTOUHUKOM TIOJTMHEHACKHIIIICHHBIX )KHPHBIX KUCIIOT M3.

B Tabnune npencraBiieHpl JaHHBIE TI0 POU3BOACTBY HEMHINEBOW, KOPMOBOHM U TEXHHYECKON

OpOAYKIMH, B TOM YHUCJIC U3 MOPCKUX MIICKOIIUTAOMIUX 3a ITOCIICAHNEC HCCKOJIBKO JICT.

Tabmuia
IIpou3BOACTBO HENMUILEBO, KOPMOBOI U TEXHUYECKOH MPOAYKIUH,
B T. 4. U3 MOPCKHUX MJIEKONMTAKIIUX
T'oabl
IMoka3zarean 2005 2006 | 2007 | 2008 | 2009 2010
(omep. nan.)

7Kup xkurtoB, mop3Bepst 1362 1474 1008 | 1028 877 1078
U pPbIOBI, T
B T.4. TEXHUYECKUU 1308 1393 941 979 806 1027

BETEPUHAPHBIN 1 25 48 46 55 40

pouui 53 56 19 6 16 11
Myka kopmoBasi ppiOHast U 59321 | 60812 | 63664 | 71009 | 63173 68254
KHTOBasi, T
Msico Mopckoro 3Bepst 95 39 9 22 2 -
KOpMOBOe, T
IIKypbI MOPCKOIO 3Beps, IUT. 2759 6135 6243 | 11113 687 -

HpI/IMe‘-IaHI/IC. CBGIICHI/ISI B3ATBHI U3 CTATUCTUYCCKUX MATCPUAJTIOB U OINCPATHUBHBIX HAHHBIX HGHTpa
pridboxo3siictBeHHOM ctatuctuku OI'YIT «k BHUPO» [6, 7, §].

ITpon3BOACTBO MPOLYKIMU M3 MOPCKUX MJIEKOIMMTAIONIUX ceiiuac HOCUT B OCHOBHOM KOPMOBYIO
U TEXHUYECKYIO HAIlPaBICHHOCTh, MMO3TOMY CYILECTBYET HEOOXOIMMOCTh Pa3pabOTKU COBPEMEHHBIX
TEXHOJIOTUM TMepepabOTKU ChIpbs, a Takke pPa3pabOTKU MeToAudYeckol 0a3bl M HOPMATHBHOU
JOKYMEHTALUH AJIs1 TEXHUYECKOTO PEryIMPOBAHUS B 001aCTH pallMOHAIBHOTO UCIIOIB30BaHUS MOPCKUX

MIJICKOITUTAOMINX, YTO AACT BO3MOKXHOCTD IIUPOKOMY BLIITYCKY MUIIEBOM MNpOoAYKIHUH.

Cnucok JuTeparypsl
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VK 664.956.2
O BO3BMOXHOCTH CHUKEHUSI COIEPX KAHUSA XJIOPUCTOI'O
HATPHSI B BSUIEHOM U CYIIEHOM PBIBHOM IMPOJYKIINU

E.U. Cmenanenko

QOI'VII «AmranmHUPOy, Kanununepao, Poccus

[Tutanue ABASETCS OMHUM U3 BaXKHEUIITNX (PaKTOPOB 340POBbs U OIAronoiayyusi HaCeICHHUS.
[IpaBunbHOE MUTaHKE O0ECIIEYMBAET HOPMAJBHBIM POCT U Pa3BUTHE YENIOBEKA, YTO CIIOCOOCTBYET
npopuIakTUKe 3a00JIEBaHUM, TMOBBIIICHHIO pPabOTOCIIOCOOHOCTH W CO3MAeT YCJIOBUS IS
aZICKBaTHOM ajamnTaliuu JIIOACH K OKpysKaromieil cpeme. B mporecce numieBapeHuss OCIKU MHIIHA
paCIIETUISIIOTCS. HA aMUHOKHUCIIOTHI, KOTOPBIE 3aTeM TOCTYMAalT B KPOBb U MOMAJAOT K KJIETKaM
TKaHe. KieTku oTOuparoT Te aMMHOKHUCIOTBHI, KOTOpPBIE HY)KHBI MM JUIsl CTPOMTENHCTBA HOBBIX
CTPYKTYp, @ TaKke 00pa3oBaHUS HEOOXOMMMBIX IS KU3HEACATCILHOCTH BEMICCTB, TAKHX, Kak
aHTHUTENa, TOPMOHBI, (DepMEHTHI. 3amac aMUHOKHUCIIOT JTOJDKEH HEMPEPBIBHO BOCIIOMHATHCS [1].

Priba - 3ameuarenbHBIH HCTOYHHK Oenka, MPHUOMMKEHHOTO K TOJHOLIGHHOMY OenKy IO
COACPIKAHUIO AMHUHOKHUCIOT U 3aHUMACT OAHO U3 TTIABHBIX MCCT BO MHOI'MX O3JOPOBUTCIIBHBIX U
HpO(i)I/IJ'IaKTI/I‘IGCKI/IX auerax. Bsnenas n cyumicHasd pI)I6a SABJIACTCS BI)ICOKO6€J'IKOBI)IM,

JIETKOYCBOSIEMBIM MPOYKTOM.
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Cnemmamuctel 13 LlenTpa nuranus BcemupHOW — opraHM3auuu — 34paBOOXpaHEHUS,
u EBporneiickoro mnentpa runepronurd B Heamone omyOnukoBanu JaHHbIE 13 MpOmOMKHUTEIBHBIX
MIPOEKTOB TI0 U3yUYEHHUIO CBSA3M MEXAY YNOTPEOJEHUEM COJIM B IUILY U PUCKOM CEpPIEYHO-
COCYAMCTBIX 3a00seBaHni. bobIION MacCUB JaHHBIX OJHO3HAYHO FOBOPUT, YTO 4e€M OOJIbIIE COIU
€CT 4YeJIOBEK, T€M BBILIE JJIi HEr0 PUCK CEPlIeUHO-COCYAUCTHIX 3a0oneBanuil [2]. bonbiuas yacts
CONMM TIOMAJAeT B MPOAYKTHl MPH MNPOMBIIIICHHON nepepaborke. COIIacHO COBpPEMEHHBIM
peKoMeHAausIM NoTpeOIeHHs COIN He NODKHO npeBblarh 100 Mmmons B cyTku (310 2,4 1 Na nnu
6 T NaCl); HO TipH yCIOBHM aJIeKBaTHOTO MOTpedieHus kanus (0komo 90 MMOJIb B CYTKH), a TaKXKe
Kanblug U Maraus [3].

B Poccun mnomnynsipua cymieHas peida ¢ conepxkanHuem conu 8-15%. Takoe Bbicokoe
COIep)KaHUE COJM HE TMIO3BOJSET pPEKOMEH/IOBaTh €€ B Ka4ecTBE NPOPHIAKTHYECKOTO U
JUETUYECKOro MPOIYKTA.

B HacTosimee BpeMs CHMD)KEHHE MOTPEOICHUs YEIOBEKOM COJM MOXKET OBbITh TOCTUTHYTO
JBYMsI TYTSIMH: HCIOJIb30BAaHHE MAaJOCOJIEBBIX JHET M YAaCTMYHOM 3aMEHOW HATPUEBBIX COJICH.
MHorue uccnenoBaTeny NpUIUIM K BbIBOAY O 3HAUMMOCTH HE CTOJIBKO a0COJIOTHOTO MOTpeOieHus
MaKpO3JIEMEHTOB, CKOJIBKO UX COOTHOUICHHUS B MHUIIE, T.€. YBEJIUYEHHUE IIpHUEMa Kalus, Kalblusi U
MarHusi sBiseTcsl Npo(UIAKTUKONW 3a00eBaHUM, CBA3aHHBIX C W30BITOUHBIM IPHUEMOM HATPHUSL.
Koppekuusi MHHEpaIbHOTO palMOHA MUTAaHUA 3aMEHHUTENSIMU TIOBApEHHOM COJHM  SBISIETCS
MEPCIEKTUBHBIM HAIIPABICHUEM O3/JOPOBJICHUS U MEPBUYHON MPOPHUIAKTUKH MHOTUX 3a00I€BaHU.

C menpio CHMKEHUS CONEPKAHHS XJIOPHCTOTO HATPHUS B BSUICHBIX M CYIICHBIX MPOIYKTax
HaMu ObUTa BbIOpaHa mpoduIakTHUecKass cojib MO3BIPCKOTO COJICBBIBAPOYHOTO KOMOHWHATA,
cogepxawmas 26% narpus, 13% xamus, 0,5% wmarnus. [{nsg onpeneneHusl pa3auuMid BO BKyce
MEXIy MNPOAYKTaMH C TPAJAULMOHHO HCIIOIb3YEMBIM XJIOPUCTHIM HATPHEM U MPOAYKTaMH C
MpOGUIAKTUIECKOW COJIBIO TPOBEICHA OPraHONENTHYECKash OICHKA CYIICHBIX MaJloYeKk W3 Qapiia
myTaccy ¢ MaccoBoit noneit conu: 2%; 4%; 6 %; 8%. Paznuumii Bo BKyce MexIy oOpa3lamu ¢
XJIOPUCTBIM HaTpuUeM U oOpaszuamu ¢ NnpoduiIakTudeckoil conpio He Obuto. Hambonee BBICOKYIO
0aTbHYIO OIICHKY HOJTYYMIIM 00pa3ibl ¢ MACCOBOW J0JI€H XJIOPUCTOTO HATPUsS U MPOPHIAKTHUECKON
coJii Ha ypoBHE 6 %.

N3BecTHO, YTO CYLIECTBYET B3aUMOCBSA3b MEKIY BIAXKHOCTHIO IHILIEBBIX MPOTYKTOB U HMX
COXpaHHOCTHI0. OJJHAKO YACTO pa3IUyYHBIE MUILEBbIE MPOAYKTHI C OAHUM U TEM XK€ COJEepKaHUEeM
BJard TOPTATCS TO-pasHOMy. lIMeeT 3HaueHMe - Kak BOJa AacCOLMMPOBAaHA C HEBOAHBIMHU
KOMIIOHEHTaMH: BOJA, CUJIbHEE CBsSI3aHHAs, MEHbIIE CIHOCOOHA MOAJEp)KaThb MPOLECCHl MOPYH
MUILEBbIX MPOAyKTOB. [03TOMYy BBEIEH MoOKa3aTenb aKTUBHOCTb BOJIbI (AW), KOTOpBIH SIBISETCS

OJHHUM H3 OCHOBHBIX «6apLeprIX» nokazarejaeu s BSJICHOW U Cy].].ICHOfI MMPpOAYKIIUH. brina
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oTpe/ielieHa aKTUBHOCTh BOJIIBI B IpoIlecce O0E3BOXKHMBAaHUS B 00Opasiax u3 Qapiia myraccy ¢
n00aBIeHHEM XJIOPHUCTOrO HATpUs B KonmdecTBe 2 % K Macce chIporo Qapiia u ¢ A00aBIeHHEM
po(MIAKTUIECKOM COJM B TaKOM JKe KoimmuecTBe. Ha puc. 1 mpencraBineHa 3aBUCUMOCTE AW OT
MaccoBOM nomu Biaard B (apmiax ¢ go0aBiIeHUEM XJIOPHCTOTO HATPUsS W C MPOPUIAKTHUECKOM

COJIBIO B ITpoL€CCC 00e3BOKHUBaHUS.
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maccoBasi gonsa Bnaru, %

& 00pasLpl C XSI0PUCTLIM HAaTPMEM ® 06pa3Lbl C NPOMITAKTUMECKON COSbIO

Puc. 1. 3aBucumMocTb AW 0T MacCOBOM J0JIM BJIaru B 00pasnax
u3 (papuia nyraccy B nmpouecce 00e3B0KMBAHUA
Kak B oOpasiiax c XJOpUCTBIM HaTpHUeM, Tak U B o0pa3iax ¢ mpopuIaKTUYECKON CONbI0 Ha
II0KAa3aTcJib AW B HpOI[yKTC OKAa3bIBACT BJIIMSIHUC MACCOBadA OOJI BJIaru M COJIN. CYH_[CCTBGHHI:IX
OTIIMYUI B 3aBUCUMOCTH AW OT MaccoBOW JOJNM Biaru AJjig oOpa3loB C XJIOPUCTHIM HAaTpPUEM U
o0pasnoB ¢ mpodriakTHdecKo conblo HeT. CHIDKCHHE COIepKaHUs XJIOPHCTOrO HAaTpus B
Mpo(UTAKTUIECKON CONU HE BIHET HAa XapaKTep U3MEHEHUsI AW MpU 00€3BOKUBAHUU TPOTYKITHH.
Bsanenas u cymeHas pbiba ¢ HU3KMM COJEPKAHMEM XJIOPUCTOTO HATPUS MOXKET CTaTh OYEHb
BA>KXHBIM HpO[IYKTOM B IIHIICBOM paHI/IOHC, B KaUCCTBC IOUCTUYCCKOTO HNCTOYHHUKA 6€J'IKa,

HEOOXOAMMOTO JIJIsl OJACPKAHUS POCTA, Pa3BUTHS U PAOOTOCIIOCOOHOCTH OpTraHU3Ma.

Cnucok Jaureparypbl
HyrpuueBTHKa: nuTaHue Ul )KU3HU, 310POBbS U Josrosietus. Anenus /[pBuc u ap. - M.:
Cartna, 2008.- 656 c.
CoanatoB A. CoreHas efga OKOHYAaTeNnbHO HaBpenwna cepaiy. - M.: Mudoke-MuTepak-
B, 2009
IBOJOIHUSI COJIC3AMEHHTEICH: Tipolioe, HacTosmee, oyaymee / T.P. ['pumaa, H.1O. XKu-
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YIK 639.3.043.2
AHAJIN3 PBIHKA KOPMOBbBIX BEJIKOBBIX ITPOAYKTOB J1JIA

UCHOJIB3OBAHUS B AKBAKYJIBTYPE

Coimoe A.M.
QI'VIl « BHUPO», Mockea, Poccus

B mocnenHee BpeMsi HaOMIOmAeTCs YIy4YIICHHE COCTOSHHS B 0O0JAacTH aKBaKyJIBTYpHI,
SIBIIFOIICHCS BaXKHEHIIICH COCTaBIISIIONIEH PHIOOXO3SHCTBEHHOTO CEKTOpa 3KOHOMHKK Poccuu. D10
KpaiiHe aKTyaJdbHO HE TOJIBKO JAJISl TIOAJEP KaHUS €CTECTBEHHBIX MOIMYISALUNA BOTHBIX OMOPECYpCcOB
(BBP) B ycoBusX cokpalieHus IpUPOAHBIX 3allacoB, HO U ISl TOBAPHOTO BBHIPAIIIMBAHUS C LIETIHIO
oOecredeHns: HaceJIeHNs KaUeCTBEHHOM U IOCTYITHOW PhIOHOW MPOAYKIIHEH.

[Ipu BeIpamMBaHUM BOAHBIX OMOPECYPCOB ISl UX HOPMAJILHOTO CYIIECTBOBAHUS, UCXOIS U3
OMONOTHYECKHX OCOOEHHOCTEH, HEeOOXOAUMO 3HATh MHILIEBble MOTPEOHOCTH U OCOOCHHOCTH
Pa3BOAUMBIX 0OBEKTOB, ONITUMAILHBIC YCIIOBUS MX Pa3BUTHS, IOTCHIIMAIBLHBIE BOSMOKHOCTH POCTAa,
3aKOHOMEPHOCTH TpaHC(OpPMAIMU TIMTATEIbHBIX BEHMIECTB B OpraHuU3Me Uil 1omdopa u
W3TOTOBJIEHUS MOJHOIEHHBIX KOPMOB [1].

Pa3BuTHe akBaKyIbTypbl OCHOBBIBAECTCS Ha HIMPOKOM HCIOIB30BAaHHUH KOPMOB, K KaueCTBY
KOTOPBIX MPEIbIBISAIOTCS 0coOble TpeboBaHus. [Ipu M3roToBIeHNH KOPMOB il pbI0 M HEPHIOHBIX
00BEKTOB MPOMBICIIA WM COCTABJICHUN KOPMOBOW CMECH HEOOXOAMMO 10OMBATHCS MOTHOLIEHHOTO U
ONITUMAJIFHOTO COOTHOIICHHS BKITIOUAEMBIX B HUX KOMIIOHEHTOB M UX COCTaBa.

B cocrtaB phIOHBIX KOPMOB BXOAST pa3HOOOpasHbie cocTamisitontue (tadm. 1) [2, 3].
KopMoBBIe KOMIIOHEHTHI TIOPA3IEISAIOTCS Ha )KUBOTHBIC, PACTUTEIbHBIC, MPOAYKTHl MUKPOOHOTO U
XMMHYECKOTO CHHTE3a, a TAK)KE BUTAMUHHO-MHHEPAIBHBIE CMECH U CIIEIIUATBHBIE T00aBKU.

HauGonee ocTpoii B COBPEMECHHBIX YCIIOBHUSX SIBIISIETCS Tpobiema neduiura OSIKOBOTO
nutanust. KomOukopma miis peid, 0COOEHHO XHWIIHBIX (OCETPOBBIE, JIOCOCEBBIE M JIp. PHIOBI),
JOJDKHBI COZIEP KaTh MOBBIIICHHBIN YPOBEHb OCIKOBBIX KOMITOHEHTOB.

Kopma KHMBOTHOTO TIPOMCXOXKIEHHS - OCHOBHOW © Hambollee IEHHBIM WCTOYHUK
MOJTHOIICHHOTO OeJlKa, a TaKke BUTAMHHOB M MHHEPAJIBHBIX BemecTB. OHM OTIMYAIOTCS BBICOKOU
YCBOSIEMOCTBI0 aMUHOKHCIIOT, BXOJSIIUX B CTPYKTYpy Oelka.

Kak BuaHO u3 Tabn. 1 mpakTuyeckd BO Bce KOpMa, MpeqHa3HAUCHHBIC JUIsl BBIPAIIMBAHUS
BOJIHBIX OHMOpECYpCOB, BXOOUT KOPMOBas MyKa, WM3TOTaBIMBaeMas U3 PBIObI, MIIECKOMUTAIOINIUX,
0€CI03BOHOYHBIX, PAaKOOOpa3HbIX U OTXONOB pblOomnepepadaThiBaoliell MPOMBINIUIEHHOCTH. OHa
SIBISETCA ILIEHHBIM MCTOYHHKOM Oelka M JokHa ObITe m3roromineHa mo I'OCT 2116-2000, B

COOTBCTCTBUU C KOTOPBIM MaCCOBas HOJIA CbIPOTrO0 MPOTCHUHA NOJI’KHA OBITH HE MEHEE: B MYKE U3
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PBIOBI, KaTbMapa U MOPCKUX MilekonuTaromux — 50%, B Myke U3 KpeBeTOK U Kpuisd — 42%, B Myke

u3 kpabos — 36% [4].

Tabnuua 1
IloTpedHOCTH B OejiKax pa3IuYHbLIX BUA0B BOJAHBIX O0HOpPECYpPCOB
Bunx BBP Hcrounnk KopmoBbie Ge/ikoBbIe KOMIIOHEHTHI TpeOyemoe
Oesika coaepxxaHmne
oeska
B KopMax, %
Kapmnioseie OcHOBa - paCTUTENbHbIE JKMBIXH U HIPOTHI MACTUYHBIX 25-41
PBIOBI KOMIIOHEHTHI KYJIETYp, 00OOBBIX pacTeHHI
(moxconHeuHbIe, COEBbIE, KOHOIUISHBIE,
0000BEIC U T.1I.), MMBHAs IPOOUHA,
OTXOJIBI 36PHOOYHCTKH.
PriOHast MyKka, OTXO/IbI TIepepabOTKH
JloTIoTHUTENBHO - PBIOBI, MSICOKOCTHAs MyKa, KpOBSIHAS
KOMITOHEHTHI dKUBOTHOTO MyKa.
MIPOUCXOXKICHUS

Tunanus OcHOBa — pacTUTENbHBIE U PriOHas Myka, TIIeHUYHAS MyKa, 32-38

KHBOTHBIC KOMITOHEHTBI coeBasi MyKa, KyKypy3HbIi [JIIOTEH,
parcoBasi MyKa, pa3JIU9HbIC
pacTHTENbHBIE OTXOIBI
CENbCKOX03IHCTBEHHOIO
MIPOU3BOJICTBA.

OcerpoBeie, | OcHoBa - )kHBOTHBIC Oeniku | PpiOHas Myka. 39-58

JI0COCEBEIC JomomHuTensHO —

PBIOBI KOMITOHEHTBI [Tmenuna, puc, coesas MyKa,
pPacTUTEIHHOTO KyKypy3HBI TJIIOTEH, parncoBasi MyKa,
TIPOUCXOXKIEHUS IIpeccoBaHHasl COsl, KOHLIEHTPAT

COeBOro OeJka.

CoMoOBBIC OcHoBa - )XKUBOTHBIC Ocnku | PriOHas MyKa. 38-50

PpBIOBI JlomomHUTENBHO —

KOMITOHEHTBI CoeBas MyKa, TOpoX, MIICHAYHBIH

PacTHTEIHHOTO IJTFOTEH, KyKYPY3HBIH IIIOTEH,

TIPOUCXOKIEHUS parcoBas MyKa, KOHIIEHTpaT COEBOI0
Oenka.

Paku OcHOBA - KHUBEIC DUTOMIAHKTOH, 300IUIAHKTOH, OEHTOC 26-30
OpraHU3MBbI (Menkue 6eCIO3BOHOYHBIE JKUBOTHBIC -
JIOTIOTHUTEIBHO- nadHUM, TUKIIOTBI, KOJOBPATKH U JIp.),

KOMITOHEHTEI )KUBOTHOT'O U OTXO/IbI MUIICBO,

PAaCTUTENLHOTO prIOoTIepepadaTrIBaroIIeit

MPOUCXOKICHUSA IIPOMBIIIIICHHOCTH, MaCJIOACIIBHOTIO U
CEJIbCKOXO03HCTBEHHOTO
MTPOU3BOJICTBA.

Kpesetku OcHoBa - pacTUTENbHBIE [TmenuyHas Myka, coeBast MyKa, 38-40
KOMITOHEHTBI KyKypy3HBIH TIIIOTEH, ParcoBasi MyKa,

pa3iIuyYHbIE PACTUTENbHBIE OTXO/IBI
CEJIbCKOXO035HCTBEHHOTO MPOU3BOACTBA

JOonOoIHUTENBHO - PribHas myka

KOMITOHEHTHI )KHBOTHOTO

MIPOUCXOXKIEHUS
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[IpouzBoacTBO KOpMOBOM Myku B Poccum B mocienHue Toibl HaXOAUTCA HAa YPOBHE UyTh
6omnee 60 Toic. T (Tabn. 2). Beimyck xopmoBoit myku B 1991 (CCCP), 1992 (Poccus) u 2001 rr.
COCTaBMJI COOTBETCTBEHHO 632,2; 266,4 u 98,0 Thic. T. Takum oOpaszoMm, 3a mocieanue 20 jer
3HAYUTENBHO, MpakTHuecku B 10 pa3, COKpaTWiioch MPOM3BOACTBO KOPMOBOW MYKH M Ha PBIHKE
KOPMOTIPOM3BOJCTBA HaOMIomaeTcsl sBHbIA AeduuuT pblOHON Myku. [lomoBuHa BBITyCKaeMoOil B
Poccrn xopMOBOM MyKH ITOCTAaBIII€TCS. HA DKCIIOPT, IIPU TOM B CTPaHy BBO3UTCS KOPMOBOM MYKH
Ha ypOBHE POCCHHCKOro Mpou3BOACTBa. IIpom3BOACTBO KOPMOBONM MYyKH B MHPE HAxXOIUTCS B

MOCJIETHUE TOJIbl HA YPOBHE 6 MITH. T, SKCIIOPT U UMIIOPT COCTABIISAIOT OKOJIO 3-3,5 MJIH. T B TOJI.

TaOmuna 2

CBoaHasi Ta0uMIIa POU3BOACTBA KOPMOBOIi pbIOHO MykHn B Poccun
¥ IaHHBIX 110 BHELIHel 1 MHPOBOi TOProBJjie KOPMOBOMH PbIOHOI MYKOH

IToxka3arean Tonnl
(ThIC. T) 2005 2006 2007 2008 2009 | 2010 omep
JTAaHHEBIE)
Ipou3BozcTBo KOPMOBOH | - 54 5 60,8 63,7 71,0 63,2 68,3

pBIOHOM MyKkH B Poccun
IIpon3BoACTBO KOPMOBOU

6 240,8 5355,3 5621,7 Hanneie | Jlanable JlanHbIe

pPBIOHON MYKH B MUPE OTC. OTC. OTC.
Bremmss | sgemopr | 32,0 32,7 35,9 46,4 33,7 48,7
TOPTOBIIS

Poccuu UMITIOPT 102,1 57,2 59,7 72,3 69,9 57,8
MupoBas

TOpFPOBM KCTIOPT ﬂﬁ‘:ﬂe 34195 | 31770 | 35207 ﬂﬁ‘é?e ﬂﬁ‘:"e
(mo

MATEPHAAM | yypopr | ACHHEIC | 59954 | 33028 | 37344 | Ammere ) Jlamibie
®AO) oTC. oTC. oTC.

HpI/IMeanI/IC. CBGI[GHI/I?I B3ATHI U3 CTATUCTUYCCKUX MATCPUATIOB U OINCPATHBHBIX HAHHBIX HGHTpa

peidboxo3siictBeHHOM ctatuctuku OI'YIT «k BHUPO» [5, 6, 7, 8].

Ha ocHOBaHMM BBIIIEU3T0KEHHOTO MPU MPOU3BOACTBE KOPMOB Jisi aKBAKYJIBTYPbhl MOHUCK
HOBBIX BHJIOB OE€JIKOBOTO CHIpbsl Ha (poHE neUIMTa KOPMOBOM MYKH KpallHE aKTyaJeH. AHalu3
JUTEPaTyPHBIX UCTOUYHUKOB IMOKa3aji, 4To JJIs 3aMEHbl Ne(PUIUTHON M JOPOroCTOsIIE KOPMOBOM
MYKH MOTYT OBITh UCIIOJIE30BaHbI pa3paboTaHHbIE CIIEUATNCTAMU OTPACIHU CIEAYIOIINe KOPMOBBIE
OETKOBBIE KOMIIOHEHTHI.

PpiOHBIN  aBTONMM3aT — TPOAYKT, TMOJYYEHHBI W3 BHYTPEHHHX OpraHoB pbIO ¢
WCIIOJIb30BAaHUEM KOMILIEKCA MPOTEOTUTHIYECKUX (epMEHTOB, conmepxkanue oenka 67,0 — 69,3 %,
oOnajaeT 3a/laHHONM CTENEeHbIO THAPOIIN3a, MOBBIIIAIONIEH JOCTYMHOCTh O€Ka, ¢ He3HAUUTEIbHBIM

coJiep>kaHureMm xupa [9].
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benkoBbIii KOPMOBOM TPOAYKT M3 OTXOAOB OT Pa3leNKH JIOCOCEBBIX PBIO — KOPMOBOA
NPONYKT (YHKIMOHAIBHOTO Ha3HAau€HUs, OO0JaJalonMii BBHICOKOW KOPMOBOM IIEHHOCTBIO,
MoJTy4yaeMblii (pepMEHTATUBHBIM criocoOoM, coaepkaHue Oenka 55%, MOBBIIIEHHOE COAEpkKaHHE
6enkoBoro azora — 60% [10].

KoHieHTpar oBapHallbHOM KHAKOCTH OCETPOBBIX PBIO - colIepkaHue Oelka B CyXUX
MOPOIINKAX OBapPHAIBLHON KHUAKOCTH cocTaBiser ot 21,5 mo 41,4%, Oenok mpencTaBicH
MIOJIHOLIEHHBIM aMUHOKHCIIOTHBIM COCTaBOM, HE3HAUUTENBHOE COJEPKAHUE KUPA, IIUPOKUI CIEKTP
MHHEPAJIBHBIX BEIIECTB U BBICOKOE COAEPKAHHE BOJOPACTBOPUMBIX BUTaMUMHOB C M rpynnsl B,
MOKET OBITh MCIOIB30BaH B COCTaBE KOMOMKOPMOB (CTapTOBBIX M MPOMYKIIMOHHBIX) JUISI IICHHBIX
BUJIOB phIO [11].

JlecTpyKTYpUpPOBaHHBIA HOBBIM KOPMOBOW KOMITIOHEHT W3 PBIOHOTO CBHIpbS — OEIKOBBIN
MPOAYKT, MOJyYaeMblii THUAPOIU3OM M3 OTXOAOB phIOONEpepadaThIBalONIel MPOMBIIIIEHHOCTH,
MaJIOLIEHHOTO PBIOHOTO CHIPBS, OTXOIOB U BHYTPEHHOCTEH OT pa3feliIKh OCETPOBBIX phIO, TIyOHHA
rugponnsa 65%, JEerKomOoCTYHHBIH NpoTenH, Oorar neHnMHOM, (hEHWIIATAHWHOM, THPO3HHOM,
JM3UHOM, BO3MOXKHO HCIIOJIb30BaHHUE ISl MPOU3BOACTBA 3(PPEKTUBHBIX CTAPTOBBIX KOPMOB IS
0CETPOBBIX PHIO [12].

Kpome Toro, B KadecTBE 3aMeHbl PHIOHOW MYKH MOTYT OBITh HCIIONIB30BaHBI TaKHe
UHIPEAUEHTHl XUBOTHOTO W PACTUTEIBHOIO IPOMCXOXKIEHUS KaK, MSICOKOCTHas MyKa, NTHYbS
MsICHasi MyKa, TlepbeBasi MyKa, CYIICHbIH TeMOIIOOMH (KpOBsSHas MyKa), coeBasi MyKa, OCJIKOBBIC
MIPOAYKTHI PACTUTENBHOIO MPOUCXOKICHHS, KOPMOBBIE JTPOXIKU PA3IUYHOMN MPUPOJIbI, COACpKAHHE
Oenka B KOTOpBIX Konebnercs ot 48 1o 81% [3, www.aquafeed.ru].

Muorue u3 O€JIKOBBIX KOMIIOHEHTOB, TIIOJYy4a€MbIX W3 PBIObI, HEPHIOHBIX OOBEKTOB
MIPOMBICIIA, OTXOIOB OT HX Pa3leNKH, SBISAIOTCA TaKKe UCTOYHHKAMU DPA3IUYHBIX OMOJIOTHYECKU
aKTHBHBIX BEIIECTB, TAKMX KaK BUTAMHHBI, MUHEpPAIbHBIC BEIIECTBA, UYTO AOOABISET UM IHIIEBOU
LIEHHOCTH NPH H3TOTOBJIECHUM KOPMOB M KOPMOBBIX CMECEW Il aKBakKyJabTypsl. lIpumeHeHue B
KOPMOTIPOM3BOJICTBE BTOPUYHOTO CBIPbSI OT OOBEKTOB pHIOONIOBCTBA M AKBAKYIBTYphl JaeT

BO3MOKHOCTb ITOJTHOW MJTM YaCTMYHON 3aMEHBI IOPOTOCTOAIIECH KOPMOBOW PBIOHON MYKH.
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YK 664.951.037.59:664.955.2
BbIBOP PEXKUMA JE®POCTAIIUA
MOPOXEHBIX ACTBIKOB JIOCOCEBBIX PbIb

JIJIS1 U3TOTOBJIEHU A UKPHI 3EPHUCTON

A.K. Xam3una
OI'VIil « BHUPO», Mockea, Poccus

bonpmrast wacte peiOHOM mpoxaykimu ¢ JlampHero Bocroka mocTymaer Ha NMpeAnpUSTHS B
MOpPOXKEHOM BHUJE, B TOM 4YHCII€ M SCTHIKM JIOCOCEBBIX BHIOB pbIO. UTOOBI MONYy4HUTH
BBICOKOKAQYECTBEHHYIO TMPOAYKIMIO U3 3aMOPOXXEHHOTO ChIPbsl, OHO JIOJDKHO TIPOWTHU BCE
TEXHOJIOTUYECKHUE ITalbl OT AEPpOCTAalUU 10 YHAKOBKM TOTOBOM MPOAYKUMH. YK€ Ha JTare
nedpocTaliy ChIphe MPETEPIEeBAaET CYLIECTBEHHbIE M3MEHEHUS, MMEHHO MO3TOMY ILIENBI0 Hallel
paboThl OBLIO BHIIBUTH U OOOCHOBaTh PEXUMBI JedpPOCTALUNA MOPOXKEHBIX SICTHIKOB JIOCOCEBBIX,
o0ecreunBaroIIie BHICOKHIA BBIXOJ, TUTATEIbHYIO IEHHOCTh, a TaKKe MOTPEOUTENHCKUE CBOMCTBA
TOTOBOM MPOAYKIHUH.

Ha priGonepepalaTbiBalonMX NPEANPUATUAX SCTHIKM Oe(pPOCTUPYIOT Ha BO3AYyXE WIH B
BOJTHO-CONIEBOM pacTBope. [l BeIOOpa palMOHANBHOTO PEXKUM JAePpPOCTAIMH Ha BO3AYXe
KCIIOJIB30BAJIM CIIEAYIONINE TEMIIEPATYPHBIC PEKUMBI:

- TIOCTETICHHOE TOBBIIIIEHUE TEMIIEPATYPhI;

- TOCTOSTHHYO TemIepaTypy 1itoc 5°C B X0JIOAWIBHON KaMepe;

- TeMIieparypy nomeuenus mmoc 15-18 °C.

B kadecTBe 0O0BEKTa UCCIENOBAHUS WCIOIB30BATH MOPOKEHBIC SICTHIKM TOPOYIIH,
xpanuBiecs npu MuHyc 18°C B Teuenue 12 mecsieB. Macca sICTBIKOB, B3aTast 11t AedpocTalum,
coctaBmsia 2500 1. OGpaboTky AehpOCTHPOBAHHBIX SICTHIKOB, TOCOJ HWKPBHI MPOBOAUIN TIO
pa3paboTaHHON HAMH TEXHOJIOTHH.

B pesynbrare mpoBeNeHHBIX HCCIEIOBAHUN YCTaHOBIEHO, YTO JedpocTanus SICTHIKOB TpU
TOCTETIEHHOM TOBBIIIEHUN TeMIIEpPaTypbl 00ECIEYMBAET MEHBIIEE BBIJICJICHUE COKA U OOJBIIHI
BBIXOJ] TOTOBOM MPOIYKIIMH, YeM AedpocTarus mpu temmeparype mioc 5°C u mroc 15-18°C.

CpaBHUTENBHBIN aHAJIU3 MOPOXKEHBIX SICTHIKOB, Ae(POCTUPOBAHHBIX HA BO3IyXE U B BOJHO-
COJIEBOM pacTBOpE, IMOKa3aj, YTO HAWMEHBIIHME TOTepU Npu JAedpocTaluud TPOUCXOAST TPU
MTOCTETICHHOM TIOBBIIIICHHH TEMITEPATyPhl, YTO IMO3BOJISICT 00CCIICYUTh BBIXOJ TOTOBOW MPOMYKIIHH
or 78,0% no 86,8%. Ilpu nmedpocramuu B BOIHO-COJEBOM pACTBOpPE IMPOMCXOIUT HalyxaHue
WKPUHOK, 32 CUET YEero YBEITUYMBAETCS Macca SCTHIKOB, HO KOHEUHBIM BBIXOJA MPOAYKIIMH TOpPasIo

HIDKE U Koneonetrces ot 54,9% o 64,0%.
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HN3meHeHue npu BO3AYLIHOM U BOJIHO-COJICEBOM AedpocTaliun

Hedpocranus
HaumenoBanue Bo3ayumnas npu nocreneHHomM B 2%-noM pactBOpe
MTOBBIIIICHUH TEMITePaTyphl MOBAPEHHOW COJTU
Macca SICTBIKOB MOCJIe 2400-2485 2650-2800
nedpocranum, r
[IpoGoiiku, % 4-8 5,2-8,6
Brixox roroBoit npoaykiuu, % 74,4-86,8 54,9-64,0

ITo opranosenTHYECKNUM MOKA3aTENIAM HKpa U3 MOPOXKEHBIX SICTBIKOB, A€(POCTUPOBAHHBIX HA
BO3JlyXe, UMEET yNpPYrylo 000J0UKY, OpaHKEBbIH LBET, BKYC, IPUCYIIUN JaHHOMY BUIY IPOIYKIIHH.
B 10 Bpems Kak MKpa U3 SCTHIKOB, 1€(POCTHPOBAHHBIX B BOJHO-COJIEBOM PAaCTBOPE, UMEET OJIeHO-

OpaH)KEBbIH IIBET, a TAK)KE CJIA0OBBIPAKEHHBIN BKYC UKpHI (puc. 1).

KOHCUCTeHUusA

KOHCHUCTCHIUSA

. BHEeLWHUW BuA
BHEIIIHHUH BH] BKYC

3amnmax nBeT 3anax

Puc. 1. Opranosentu4yecksi OeHKAa MKPbI 3ePHUCTOI U3 MOPOKEHBIX SICTHIKOB,
AepocTHpoBaHHBIX HA BO3ayXe (A) H B BOHO-C0/1eBOM pacTBope (B)

B wkpe 3epHHCTON W3 SCTBHIKOB, Ne(POCTHPOBAHHBIX HA BO3JyXE IMPU IMOCTCTICHHOM
MOBBIIIEHUH TEMIIEpaTypbl, MaccoBas A0Js Oenka u kupa coctasisger 24,5-27,6% u 10,3-10,6%
cooTBeTcTBeHHO. [Ipu nedpocranuu B BOTHO-COIEBOM pacTBOpE MaccoBas 1o Oenka B TOTOBOM
NpOAYKUMUU YyMeHbIIaeTcas Ha 6,7-8% u cocraBiaser 17,9-19,2%, a MaccoBas nons xupa
cumwxkaercs Ha 1,0-1,2%. Takum oOpa3om, mpu H3TOTOBIEHUM HKPBI 3€PHUCTOM JIOCOCEBOM
nedpocranvsi  MOpOKE-HBIX  SCTHIKOB Ha BO3JyXe o00JiajaeT MPEeUMYIIECTBOM THepen
nedpocranreil B BOAHO-COJIEBOM pPacTBOpPE KaK MO BBIXOAY T'OTOBOM MPOAYKLHH, TaK M MO €€

BBICOKHM MOTPEOUTENHCKUM CBOHCTBAM.
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VYK 664.959:[547.995.15+547.962.9]
BBIAEJIEHUE U3 LHKYP ITPYIOBbIX PbIb BUOIIPEITAPATOB
THAJTYPOHOBOM KUCJOTHI U KOJJIATEHA
I'A. Xaycmosa, A.B. Anexuna, I.B. Anmunoga
T'OY BIIO «BI'TA», Boponesic, Poccus

e-mail: gbukaj@yandex.ru

TpagumoHHoe pHIOOBOACTBO MOAONLIO K TAaKOW 4YepTe, 3a KOTOPOM HapamuBaTh OObEMBI
BBUIOB KpaifHe cioxHO. JlocTymHas cheipbeBas 0a3a OTEUECTBEHHOTO PBHIOOIOBCTBA OrpaHUYEHA
BenuunHOi B 4,5 — 5 MuH. 1. Ilpu »TOoM, mo naHHBIM [IpOAOBOJILCTBEHHON M CEJIBCKOXO3SIH-
crBerHoil opranm3anuu OOH (DPAO), B MHpOBOH NpakTHKe OOmUI 00beM NPOM3BOACTBA
PBHIOOTPOIYKITH €KETOTHO PACTET UCKIIIOUUTEIHHO 3a CUET aKBAKYJIBTYPBI.

ITepen PocpribonoBcTBOM mocTaBieHa 3agada - goBecTd 10 2020 T. BBIMYCK MPOTYKIIUU
akBakyJnbTypsl co 140 TbIC. T 10 410 THIC. T B rOA, YBEIUYMB €ro 3a § JIeT B 3 pa3a, MOBHICUB
CpPEIHEIYyIIeBOE TOTPEOSIEHUE CBEXKEH, DKOJOTMYECKH YHCTOM, BBICOKOOETKOBOW PHIOHOM
MPOAYKLIHHU MO JOCTYIIHBIM LIEHaM, 10 21 Kr B roji, BKJIIOYHUB €€ B COLUAIbHO-3HAYNMBbIE MPOTYKThI
MUTAHUS HACEJICHUS CTpaHsbl [2].

Hecmotpst Ha Bo3pacTaromuii cupoc Ha PHIOHYIO MPOAYKIUIO U TO, YTO PHIOOJIOBCTBOM U
PBHIOOBOJCTBOM 3aHSATHI TNPAKTHMYECKH BCE CTPaHbI, HCHONB3YIOTCS 3TH PECypCchl JaleKo He
MOJIHOCTBIO M YAaCTO BECbMa HEPALIMOHAJIBHO.

[Ipn Bbimycke pbIOHOM NPOAYKLMH, IMpelycMaTpUBAIOIIeM Hauboee palruoHaIbHOEe
WCIIONB30BAaHUE PBIOBI M JAPYTUX TMPOAYKTOB, HEOOXOIMMO HE TOJBKO BHEIPEHHE HOBBIX
TEXHOJOTMYECKUX CXEM MPOM3BOACTBA M BHICOKOTEXHOJIOTHYHOTO 000PYIOBaHMUs, HO U COOIIOICHHE
MpaBWJI TPAHCIIOPTUPOBKH, XPAaHEHUS, IMPUTOTOBICHUS NHILEBBIX PBIOHBIX MNPOAYKTOB M T.J.
[lostTomy B  3agayy  pbIOHOW  NPOMBINUIEHHOCTH  BXOAMT HE  TOJIBKO  TOJy4YEHHE
BBICOKOKQYECTBEHHOTO CBHIPBSl U PHIOHBIX MTPOAYKTOB, HO M COXpPaHEHHE UX 03 MOTeph.

OTtxonbl peidonepepadbaThIBAIOIEH MPOMBIIUIEHHOCTH CIYKaT MOJHOLEHHBIM CBIPHEM JIJIS
W3BJICUEHUS NPUPOJHBIX OnononumepoB. LLKypel mpyqoBbIX pbIO MOTYT OBITH NMEPCHEKTUBHBIM
WCTOYHHMKOM JUIS BBIIEJCHHS] OMOIOIMMEPOB, HAlpUMEp, KOJJIareéHa U THaJypOHOBOM KHCIIOTHI.
[Tpu nepepaboTke pbIObI 3HAYUTEIHHOE KOIIMYECTBO OT MACChI MPOAYKTOB pa3Aenku (mopsaka 8 — 9
%) PUXOAUTCS HA JOJIIO IIKYPHI C YEIIyeH, T03TOMY HE0OX0IUMO pa3padaTeiBaTh MEPOIIPUSATHUS 110
€€ pallMOHAJILHOMY HCIOJIb30BAHUIO U BOBIEUEHHIO B OCHOBHOE MPOU3BOJACTBO [1].

Pazpaborannas Ha kadenpe NUIIEBOW OWOTEXHOJIIOTHMH M TEpPepabOTKU IKUBOTHOTO H

peiOHOrO ChIpbst BI'TA TexHOJOrHMs MOCIEIOBATENBHOIO BBIIEIEHUS W3 LIKYp NPYIOBBIX PHIO
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rHaHypOHOBOﬁ KHCJIOTBI U KOJIJIareHa, MOXCT IIPCACTABIIATE HHTCPEC IJIA KOCMETHUYECKOMU npo-

MBbIIUIEHHOCTH. KauecTBeHHBIE MTOKa3aTeN  MMoJyyaeMbIX OHMOoIpenapaToB MpuBeIeHb! B Ta0. 1-3.

Tabmuma 1

KauecTBeHHBIe MOKa3aTe 1 OMoNpenapara ruaJypoHOBOM KHCJIO0ThI

HaumeHnoBanme noka3areis

XapaKkTepucTHKa U HOpMa AJIsl THATYPOHOBOM KHUCIOTHI

Buemmnuii Bug

Bbenoe BemiecTBo, TOMyCKAETCsl HAIMYUE KPEMOBOTO
OTTEeHKA. B cpejie opraHn4eckoro pacTBOPUTEIS HMEET
BOJIOKHUCTYIO CTPYKTYpPYy B BHUJI€ OTJEIbHBIX HUTEH U
KJTyOOYKOB, B BHICYIIICHHOM BH/IE TTIOPOITKOOOpa3HOE
BEIIIECTBO

3amax

CnaGoBBIpaKEHHBIN, XapaKTEPHBIN /IS JAHHOTO BHJIA
CBIPBsI, 0€3 MOCTOPOHHETO 3armaxa

Dusuko-xUMHYECKHE CBOMCTBA

pH (1%-i1 pacTtBODp B BoJE) 6,5+ 1,0
Brnaxuocts, % <8
Cpennuit MoneKyIApHBIN Bec, k/]a 1000
HcTtunnas Ba3kocTh, MIla*c 1,08
OO0muii ocamgox 10% £2,5 %
OO0 a3oT 2,1-3,3 %
MukpoOronorn4ecKuii aHaIu3
OO0111e€ YMCIIO KOJIOHH HA YallIKe <9200 /1
ITetpu
JpOoxoKH ¥ TIIECHEBBIE TPUOKH 0/
Escherichiacoli 0/r

Tabnuma 2

KauecTBeHHBIe OKa3aTe 1 OMonpenapara KoJuiareHa

HaunmMeHnoBanmne nokazareis

XapaKTepI/ICTI/IKa 1 HOpMa IS KOJIJIarcHa

Buemnanii Bun

MenkogucnepcHslii IOPOLIOK

[Bet Kpemossiit
3amax Heurpanpubii
Bkyc HeiitpansHbrit

MoneKyna rHaHypOHOBOﬁ KHCJIOTBI COCTOUT H3 IMOBTOPAIOMIUXCS AUCAXAPUIHBIX 3BCHLCB

N-anerun-D-mroko3aMHHa M ITIFOKYPOHOBOM KHUCHOTHL. 110 Xumudeckol mpupone ruaiypoHOBast

KHCJIOTa - 3TO IoJucCaxapul H3 ceMeicTBa IIIIOKO3aMHHOIIIMKAHOB. brolormueckoe 3HAUCHHE

FH&J’IypOHOBOfI KHCJIOTBI COCTOUT MIPEKIAEC BCEro B TOM, YTO OHA ABJIACTCA HEMCHTUPYIOIIHUM, KaK OBI
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TabGmuna 3

AMMHOKHCJIOTHBIN COCTaB KoJlJIareHa U3 IIKYP TOJCT0J100MKa, % K CyXOMY BellleCTB
9

HanmenoBanne aMHHOKHUCIIOTBI Komnnaren nepMbl miKyp npyznoBbsIX peio, %o
K CYXOMY BEILECTBY

AcnaparuHoBast KUCJI0Ta 7,12
Tpeonun 2,46
Cepun 4,57
I'mytamuHOBast Kuciora 11,36
[Iponun 11,67
Okcunposvua 12,93
I'munuu 26,72
Ananun 10,51
Banun 2,65
MeTtnonnn 1,03
W3onelinun 3,83
JleninuH 1,98
Tuposun 0,99
denunnananuy 2,49
I'mctuana 0,77
JIn3uH 4,16
AprunuH 8,33
Tupo3uHOBBIN NIOKA3aTEIh 12,98

CKJICHBAIOIIMM BEILIECTBOM COEIUHHUTEIBbHOTKAHHBIX cHUcTeM opranu3ma. OHa sBISE€TCS OCHOBOM
(YHKLIMOHUPOBaHUSI MYKOJIUTHYECKOH CUCTEMBI, ONpPEAEIAIONIEH, B YaCTHOCTH, IMPOHULAEMOCTh
TKaHel U cocynoB. BciencTBue BBICOKOrO 3Ha4€HHs MOJIEKYJISPHOM Macchl KMCIOTa BBINOIHSET
POIBCTPYKTYpPOOOpa30BaTENsl, «CBSI3bIBATEIS» BOABI B MPOMEKYTOUHBIX IMOJOCTAX, TeleoOpasHbIX
MaTpuLiaXx, 4YTO ONpENeNseT Typrop TKaHEW U TOBBILIAET HMX CONPOTHUBIIEHUE JIEHCTBUIO
CKMMAIOIIKX Harpy3ok. CnocoOcTByeT CTOMKOCTH OpraHu3Ma K IPOHUKHOBEHUIO MH(EKIHH.

B coBpeMEHHOIl KOCMETOJOIMM HCIIOJIB3YIOTCS TpU BUIA KOJJIAr€HOB: PACTHTEIbHBIN
KOJUIareH, YKUBOTHBIN (IIPOU3BOAUTCS U3 KOXKU KPYITHOTO pOTraToro CKOTa), MOpCKoi (1o0bIBaeTcs n3
KOXH pbIO).

ComnacHO NOCIEAHUM MCCIEN0BAaHUAM AcCCOLMAIMU POCCUHCKUX KOCMETOJIOTOB, MCIONb-

3yeMbIii B KOCMETHKE KOJJIareH >KMBOTHOTO MPOUCXOKIeHUS HauMeHee ¢ dektuBeH. bornee Toro, B
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HCKOTOPBIX CJIy4YasaAX OH MOKCT JaXXC YXYAUIUTb COCTOAHHUEC KOXH, TdK KaK HUMCCT CJIMIIKOM
OoJIbIIINE MOJICKYJIbI U HE crocod0exn IMPOHUKHYTH B KJICTKH KOXHU, HCCOBMCCTHUM C qeJIOBEYECKOU
KOXKEH, KJICTKH KOXH HE MOTYT «BCTPOHWTH» B ce0si TOTOBBIH KoJutareH. To e KacaeTcs
U dJIaCTHHA.

PacTuTenbHBI KOJUTAr€H OTIIMYHO YCBAaWBACTCS KOXKEH, OMHAKO JOOBIBATH €r0 HaMHOTO
CJIOKHEE, YeM >KHBOTHBIM, TMOATOMY HE BCE KOMITAHUU MOTYT ce0e TO3BOJIUTH BBICOKOTEXHO-
JOTHYHOE TIPOU3BOACTBO PACTUTEIILHOTO KOJIJIareHa.

Mopckoii KoJulareH TPYAHO TIEePEOICHUTh, OH HICHTHYEH II0 COCTaBy IUIa3Me KPOBH.
MouteKyJibl MOPCKOTO KOJUIar€Ha MOTYT PEOPIaHU30BBIBATHCS, UMUTUPYS KOXKHbIE TKaHU. [lomnanas B
KOXY, MOJICKYJIBI aCCHMIJIMPYIOTCS Oilarofapsi OTJIMYHOW COBMECTHMOCTH, BEJlb MOPCKOM KOJUIareH
10 CBOCH CTPYKTYpE CHJIbHO HAIIOMHUHAET HAIll COOCTBEHHBIN [3].

Kak BHIHO H3 pe3yJabTaToOB OINPENEICHUS aMUHOKUCIOTHOTO COCTaBa, HCCICAYeMbIi
06pa3eu JIUMUTHPOBAH IO COACPKAHHUIO TAaKUX HC3aMCHHMBIX AMHWHOKHUCIIOT KaK MCTHUOHHH,
JAeUIMH, W30JeHluH, (eHmwiasanud. OTMEUYeH MOBBILICHHBIH YpOBEHb CEpUHA M IMPOJMHA, YTO
TOBOPHT O YUCTOTE KOJIJIAreHa, 3TO TOATBEPIKAACT U TOBOJIBHO BHICOKMI YPOBEHb BAJIMHA, & TAKXKE
JIePUIUT CEPOCOACPKAIINX AMUHOKHCIIOT — METUOHUHA M ITUCTHHA.

buonpenaparsl 1ienecoobpa3Ho  HCMONB30BaTh B KOCMETOJOrMH. Hamu  pa3paboTaHbl
pelenTypbl KOCMETHYECKHX KPEMOB C THAIIYPOHOBOM KHCIIOTON U KosutareHoM. OOpasibl 001a1ar0T
HE TOJBHKO AHTHUBO3PACTHBIM ACWCTBUEM, HO M «HCIPABISSAIOT» YK€ CYIICCTBYIOUIME MPU3HAKU

CTAapCHUS KOXKHU.

Cnucok Jureparypsl
AnTunoBa, JI.B. Pri6oBoncTtBo. OCHOBBI pa3BeficHUS, BBUIOBA M IEepepabOTKH pPHIO B
uckycctBeHHbIX Bojoemax [Tekcr]/ JI.B. Anrtunosa, O.I1. [IBopsnunoBa // Cn06.: T'MOPI.
2009.-472 c.
Kpaiinuii, A.A. AxBakynsTypa Hyxaaercs B nognepxkke [Tekcr]/ A.A. Kpaitawmii // PeiOHOE
x03aucTBO, 2011.—Ne2. - C. 4-6.

Konnaren HatypanbHblii [OnexrponHo] // http://www.kollagen-wellness.com(unpopmanus

C 3KpaHa).
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IKOJIOI'UsA

VK 597-116:597.553.2
O BJIUSTHUU THAPOMETEOPOJIOIT MTYECKHUX YCJIOBUN
HA HEPECTOBBIN XOJ EHUCEVMCKOM HEJIBbMBbI

B MECTAX INIPUBJINKEHHBIX K HEPECTY
M.A. Benoe
OI'FHY «HUUDPB» 2. Kpachospck, Poccus

e-mail: nii_erv@mail.ru

HepecToBblil x01, Kak HENbMbI, TaK M APYTUX BUIOB CHUTOBBIX PBIO 3aBUCHT OT psAa
(hakTopoB, TaKMX KaK TEMIIEpaTypa BOIbI, YPOBEHb BOJBI, MMOTOJHBIC yCcIOBUSA. B paboTe mokazaHo
BIMSTHUE KIIMMAaTUYECKUX U THIPOJIOTHUECKUX MPOIECCOB HA TUHAMHUKY HEPECTOBOTO XO/1a HEIbMBI.

Pab6otsr mpoBonmmck Ha p. Exuceii B 2009 . Ha MecTax MaccoBoro Hepecra B TypyxaHCKoM
paiione KpacHosipckoro kpas. JIoB pbiObI TpOBOAWIICA IUTABHBIMH ceTAMH. OCYIIECTBICHBI
€KEeCYTOUHbIE HAOIIONCHHMS 32 YCIOBUSIMU HEPECTOBOTO X0/ma HelabMbI (368 9Kk3.) ¢ 11 cenTsops mo
17 okxTs6ps1.

Jlnsg moucka CBs3W Mexay ¢akTopaMH CpeAbl U HEPEeCTOBBIM XOJIOM TMPUMEHSIICS
KOppensauuoHHbIH MeTon CrnupMmeHa A HemapaMeTpudyecKux coBokymHoctel. Koaddumment
koppensaunu CupMeHa pacCUUTHIBANICS MPU MOMOIIU MPOTrpaMMHOro obecredenust Statistica 6, 1o
COOTBETCTBYIOLLIEMY YpPOBHIO 3HauuMoctu p > 0.5 [4]. AHanu3 BIUSHHMS Ha HEPECTOBBIN X071
MIPOBOMIUJICS TIO CIEAYIONIUM (haKTopaM: ONTOTa JIHS, TEMIIEpaTypa BO3AyXa U BOAbI, aTMOchepHoe
JTaBJIEHNE, YPOBEHb BOJIBI.

B 2007-2009 rr. HepecTOBBII X0 HENbMBI B p. EHncell Habmonancs B TypyxaHcKoM paiioHe
(0. CyMapokoBCKHH) C TpeThel HeKaabl aBrycTa II0 BTOpyI0 naekamy okraops. Iluk mosa
MIPOM3BONTEIICH HEIBMBI MPUXOAMIICS Ha MEPBYIO nekaay okTaops. B 1981 1. mepBbie 3K3eMILISIPhI
HEPEeCTOBOM HEIbMBbl OTMEYANUCh BO BTOPOM JEKaJe aBrycTa, MaKCUMyM JIOBa MPUXOIUJICS Ha
TPEThIO JIeKaay ceHTs0pA, B 1994 1. Habnronanack monoOHas KapTHHA.

Cnenyer ormeruth, uTo B 1981 I OCHOBHas macca NpPOU3BOAUTENEH OTJIABIMBAIACH 32
TpeThio aekany ceHTsOps (bomee 60 %). B 1994 r. mabmromanack cxomHas KapTHHA, 32 TPETHIO

JeKaxy CeHTSOps omioB cocTaBisl okoio 50 %. B 2009 r. maccoBblii MOAXOA MPOU3BOIUTENCH
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HEJIbMBI OBUI PACTSHYT Ha JIBE JIEKaJbl — MOCIEAHAA Aekana ceHTsI0ps (26 %) u mepBas nekaaa
oktss0ps (33 %). CrenoBaTenbHO, MPOU3OILUIA TEPECTPOKa HEPECTOBOTO XO/a HEIbMBI, BhHIpa-
YKAIOIIASACS B IOCTATOYHO MPOAOKUTEIHON MUTPALIMK K HEpECTHIHILAM — okosto 20 auei [1].
IIpu aHanmu3e MEXro0BOM TUHAMHUKHU TEMIIEPATYyp BObI BBISBICHBI CMEIIEHUS MAaKCUMYMOB
HEPECTOBOTO XO/a, YTO, BEPOSTHO, IPUBENIO K MEPECTPOMKE MACCOBOIO XO/1a HEIbMbI BO BPEMEHU
[2]. YBenuueHne yja0BOB HEIbMBI B KOHIIE CEHTSAOPs M Haudajie okTsaops 2009 I. compoBOXKIAIOCH
aHOMAaJIbHBIM TOBBILIEHUEM Temmeparypsl Bozabl a0 8-10 °C (puc. 1). OueBugHO, mepecTpoiika
CE30HHBIX LIMKJIOB TEMIIEPATYPhI BOJbI ¥ BO3AYyXa CBA3aHa C KIMMaTHUYECKUMH U3MEHEHUSMU.
[Tepuon centssopb-okTsiOps 2009 roma mist Poccum okazancs anomanbHO TeruibiM. [louTn Ha
Bcel Tteppuropun Poccum oTMmeuanuch MOJIOKHUTENbHBIE aHOMAJIMHM TEMIIEpaTypbl ¢ OCHOBHBIMH

ouaramu B eBpomneiickoil yactu Poccuu u B SAkytun [3].

% t°C
70 T 10
-9
60
2009 r. + 8
50 4 7
- 6
40
-5
30
- 4
20 T3
AN
~ -2
10 N
N 1994, 1
1981 r.
0 o
Tperbs nexkana ceHTsiOpst  IlepBas nexkana OKTsiOps Bropas nexana okrsiOps

Puc. 1. Temneparypa BoabI B IepHOI MaCCOBOI0 HEPECTOBOIO X01a HEJIbMbI

Ha p. EHuceii (mo rucrorpamMMme yJioBbl, 10 IMarpaMMe TeMIepaTrypa Bojabl)
KoppensunonHnsie ucclieoBaHusl paclpeiesieHUus] yJIOBOB HENbMbl yKa3bIBalOT HA TO, YTO
Hanbosee BhIpaXKEHHOE BIMAHME a0MOTHYECKUX (PAaKTOPOB MPOCIIECKUBACTCS C MOCIEIHEHN IeKabl
CEHTSIOPS M 10 KOHIIAa BTOPOU JEKAIbl OKTSAOPS, 9YTO COBMAAAET C MMKOM HepecToBoro xoma B 2009 1.
B tperbeii nekane ceHTAOpS oTMeYaeTCsl YeTKas B3auMOCBA3b 10 ypoBHIO Boabl (0,8) u mo
nonrore aHs (—0,9). Takxke oTMEUYEHO, UTO yBEJIMYEHHUS YJIOBOB CaMIIOB CBSI3aHO C TMOHHKEHHEM

armocdepHoro nasnenus 10 750 mm (—0,6) 1 moBsIIeHHEM TeMIiepaTypsl Boasl 10 9,2 °C (0,8).
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B okrs0pe HaOmiomaeTcs [OOCTaTOYHO BBICOKAss W TpsiMas KOPPEJsHs 1O BCEM
WCCIIEIOBAHHBIM (haKTOpaM BIHUSHUS, YTO BBIPAXKAETCS B TOJOXKHUTEIBHOM CBSI3U YJIOBOB C
yMEHbILIEHHEM CBeTOBOTO THS B OKTsA0pe (0,8), kak y camok (0,6), Tak u y camuos (0,7). OcHOBHas
Macca CaMOK M CaMIlOB B OKTSOpe JIOBUTCA [0 TOrO MOMEHTa, KOTAa MPOJOHKUTEIBHOCTD
CBETOBOTr0 MAHsI cTaHoBUTCA MeHee 10 4. 30 MuH., mocie yero HaOmOmaeTcsl pe3Kuil chaj.
KocBeHHasi 3aBUCHMOCTh HEPECTOBOTO XO/a OT TeMIeparypsl Bo3ayxa (o6a moia 0,8, camku 0,5,
camipl 0,7) TposiBISeTCS B MOBBIMICHHBIX XapaKTEPUCTUKAX JIOBa MPHU TeMmIepaType Bo3ayXa J0
10,4 °C, npu HACTYIUICHMM MHHYCOBBIX TEMIIEpaTyp WHTEHCHUBHOCTh XOJAa 3ameJyiseTcs (Bropas
JeKaaa OKTsOps). 3aBUCUMOCTh HEPECTOBOTO XOJa HelIbMBbI OT TeMmeparypsl Boabl (0,7) B OKTaOpe
IIPOCIIEKUBACTCA B IOBBIIIEHHBIX YyJIoBax npu Ttemmeparype ot 8,6 no 10,6 °C. IloHmxenue
TeMIepaTypsl Boabl Hibke 8,6 °C compoBOXAaeTCA PE3KUM CHIDKEHHEM YIIOBOB BO BTOPOW JEKale
OKTSIOpsi. DTO XOPOIIO BHIPAXKEHO HA KOPPEISIIMOHHONW 3aBUCUMOCTH 3TOTO (haKTopa ¢ HEPECTOBBIM
xonom camioB (0,5). OnocpenoBanHoe Bausinue armocdepnoro nasienus (0,6) MOXKHO OOBSICHUTD
YBEJIMYEHUEM CYTOYHBIX yJIOBOB B OOJBIIMHCTBE ciydasix oT 760 mm. p. c. [loHmxkeHune naBieHus
BO BTOpOW JeKaae OKTAOPS COMPOBOXKAAETCA TMOHIDKEHHEM TEMIEpaTyp BO3AyXa U BOIBI.
JlocToBepHass KOppessiiusl MpOSBISIETCS MEXKIYy arMOC(hepHBIM [aBICHHMEM H HHTEHCHBHOCTHIO
xona camok (0,6), Tak ke OTMEYeHa JAOCTOBEpHAs CBSI3b HEPECTOBOTO XOJa C JTWHAMUKOW YPOBHSA
BoBI B OKTsI0pE (0,6).

Takum o0Opa3oM, MOCPEICTBOM KOPPENSLMOHHOTO aHajliu3a BBISBICHA CBA3b MEXKIY
HEPECTOBbIM XOJIOM HeJbMbI U (pakTopamu cpeabl. Kak mokasano uccienoBaHue, aOUOTHYECKHE
(akTophl ACHCTBYIOT B KOMIUIEKCE M B pa3Hble BpEMEHHBbIE OTpe3KHu Mo-pazHoMy. CokpalleHue
JOATOTHI JIHS CHayaja BIMSET Ha MOBBINICHHE YJIOBOB, a IMOCJTE BIUSAET Ha HUX COKpAIICHHUE B
TeueHue Bcero mnepuoaa HaOmofeHuil. OOHApYKEHO, YTO TOBBIIMIEHHBIE TEMIIEPaTypbl BOIBI U
BO3/yXa, pocT arMoc¢epHoro nasiaeHust ot 750 MM. p. ., HEOONbIINE MOBBIIIEHUS! YPOBHSI BOJIbI B
p. Enuceii (20-30 cM) OmaronpusTHO CKa3bIBAIOTCS HA YBEIWYCHUHU YJIOBOB HEIHBMBI B CEHTSIOpe—
okTs0pe. [Ipu moHm>KeHUM TeMnepaTyphl BO3AyXa U BOJABI 0 HEPECTOBBIX 3HAUEHUH YIOBBI, Kak
CaMIIOB, TaK U CAMOK HEJIbMbl HAYMHAIOT CHUXKAThCS B CEPEIUHE OKTAOPSI.

CoxkpallieHue CBETOBOTO JHS SIBISIETCS OAHUM M3 OCHOBHBIX (DAKTOPOB, BIMSIONIMX Ha XOJ
HEJbMBI, TOCKOJNbKY 3HadeHusl Kodd¢uuuenta xoppensuuun CrnupMmeHa, OOBICHSIONINE 3TO
B3aUMOJICCTBUE, BEChbMa BBICOKM. AHamu3 yiaoBoB 1981, 1994 u 2009 rr. mokazan, 4To B
HacTosilliee BpeMsl SIBHO HaOIIOAAaeTCs MepecTpoiika HEpPEeCTOBOIO XOAa, CBsI3aHHAS ¢ U3MEHEHHEM

KIMMAaTU4YCCKUX U TUAPOJIOTHUYCCKHUX }’CJ'IOBI/If/'I.
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VYcnexu pa3BUTUS aKBAaKyJbTYphl HAa BOJOEMax BO MHOI'OM ITOCTPOEHBI HAa HCIIOJIb30BAHUU
psila BaXHBIX C OWMOJIOTMYECKON TOYKH 3peHHs al0uoThudeckux ¢aktopoB. Cpenn HUX
HaWBaKHEUIINH - TEMIIepaTypa.

Pa3paboTka COBpPEeMEHHOTO TEMIIEPaTypHOTO TMOPTPETa O3epa B YCIOBUSX  Pa3IUYHON
CTENIEHU aHTPONOTE€HHOW HArpy3KH IO3BOJISIET IPOrHO3UPOBATh COCTOSIHUE BOJHON 3KOCHCTEMBI U
CO3/1a€T BO3MOKHOCTHU JJIsl YIIPaBJICHUs IPOLECCAMH €€ BOCCTAHOBIJICHHUS, UTO B HACTOSALIEE BpeMs
— KpalHe aKTyaJbHO.

HccnenoBanne 0coOCHHOCTEH TEMIEpaTypHOToO pexuMma B Bojoemax cpemHero I1oBOIDKbs
MO3BOJIUJIO BBISABUTH, UYTO Kak M B cepennHe XX CTONETUs B HacTosmiee Bpems ¢dopma
TEMIIEPaTypHOM KPHUBOM U ee XapakTepHble OCOOCHHOCTM aHaJOrM4Hbl. OIHAKO JWana3oH
U3MEHEHHUs TeMIepaTyphl «3uMa-iieTo» crai Oompuie: ¢ [0; +23], xapaktepHoro st XX Beka
yBemumiics a0 [0; +33]. Taxxe yBequuuiics Nepuoa BPEMEHH B TE€UEHHE KOTOPOTO MOBEPXHOCTh
03epa ocTaeTcs CBOOOTHOM OTO JbAa, B cpeHeM ¢ 6 MecseB B Hayane XX CTOJIETHUs 10 7 MecsIeB

B Hacrosiee BpeMs. YacTW4Has W NOJHAs BECEHHsS LUPKYJSAIMS HadMHAeTCsl B Oojiee paHHHUN
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nepuoa BpEMCHU, a 3UMHAA CTarHaliugd CABUTAaCTCA 110 BpeMeHHOﬁ 1IKajJie BIIpaBoO (C KOHIIa OKTH6p$I

Ha Ha4ajo JeKaops).
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Puc. 1. Me3otpo¢ubliii Bogoem cepeaunbl XX u Havyana XXI Beka:
1 — neTHSAS cTarHanusA, XapakTepHasi 1Js Hayana XXI Beka; 2 — JileTHsSl cTarHALMS,
XapakTepHasi 1Js cepeAuHbl XX BeKa; 3 — HA4aJI0 3MMHell cTarHanuM B Havajie XX BeKa;
4 — navaJie 3uMHel ctarHauuu B cepequHe XXI Beka

[IpoBenenHoe THUIPOXUMHUYECKOE HCCIIEIOBaHKE BOZOEMA ¢duznyeckuMu u
AJEKTPOXUMHUUYECKUMHU METOJaMHU BBISIBUJIO, YTO OTCYTCTBYET 3aBHCHMOCTh AHTHOKCHUIAHTHOM
aktuBHOCTH (AOA) BOJIBI, OTIpeensieMOil KyJOHOMETPUUYECKUM METOJOM OT TEMIIEPaTyphl BOJIBI U
KOHIIEHTPALlMU PACTBOPEHHOTO KUCIOPOa; BHISBICHA JIMHEHHAs 3aBHCHUMOCThH ¢ KO3(h(UIIMEHTOM
koppemsinuu 0,85 Mexny KOHIEHTpalueil pacTBOPEHHOIO KUCIOpOoJa M TeMIepaTypo Boasl. B
71a00paTOPHBIX YCIOBUSAX MMOKa3aTeau TemrepaTrypsl Boabl 1 AOA HauMHAIOT KOPPEIUpOBaTh MPU
npuOmkennn temrepatypbl kK 100°C u3-3a ee CTpyKTypupoBaHHUs. BBISIBICHO, YTO OTCYTCTBYET
3aBUCUMOCTh TEMIIEPATypbl MOBEPXHOCTHOIO CJIOS BOJbI OT OKHCIHUTEIbHO-BOCCTAHOBUTEIBHOTO
noTeHIana u ph BOJHOM cpebl.

brlna moctpoeHa MHOKECTBEHHAs! perpEeCCHOHHAst MOJIEIIb - ypaBHeHHE Oananca AOA BoJbI U
abnoTHueckux MmapaMeTpoB cpenbl (temmeparypsl Boawsl, OBII, pH, CAOA, KoHIEHTpauuu
PacTBOPEHHOTO KHCIOPOAa):

CAOA =-18,9554 — 0,322828%* Ty — 0,332657* Co, +4,25556*pH + 0,190546*OBIT [1]
rae Thos — TEMIIEpaTypa MOBEPXHOCTHOTO 1051 BoibI (°C);
Co; — KOHIICHTpAIHs pACTBOPEHHOTO KUCIIOPOa B BOJIC (Mr/zLM3 );
pH — pH cpensr;
OBII — okHCTUTENEHO-BOCCTAHOBUTENBHBIN MOTEHIIMAT cpebl (MB).
JIOCTOBEpHOCTh TMPOTHO3HOW MOJETH TMOATBEpXKAaeT craHmapTHas ommbka 0,09 wu

koa¢dunmenT nerepmunanuu 99,3219 %.
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[Ipu yBenmuennn CAOA KOHILIEHTpalMsl paCTBOPEHHOI'O KUCJIOpPOAA B BOJIE M TeMIeparypa
BOJbl yYMEHBIIAETCS, a OKUCIUTEIbHO-BOCCTAHOBUTENbHBIM moTeHunan u pH  cpenbl
YBEITUYUBAIOTCS.

[ToyueHHBIE AKCIIEPUMEHTAIILHO 3aKOHOMEPHOCTH OBUTH MpeoOpa3oBaHbl B ypaBHeHHe [1],
KOTOpO€ IMyTeM MpeoOpa3oBaHUil MMO3BOJSET MNPEATOKUTH HOBBIH KOMIUIEKCHBIH TOKa3aTelb
kauecTBa BOJ Kiauecrso sox (Kis). Koaddunment kauectBa Bonbl (Ky;) ¢ MO3UIUN 3arpsS3HEHHOCTH

OpraHMYECKUMU BELIECTBAMHU NIPE/ICTABIICH B YpaBHEHUH [2]:

_ —18,9554 - 0,322828 » Triom - 0,332657 » Co2 + 425556 = pH + (,190546+0BN [
58T CAOA

Ecnu 3Hauenus kosdduumenta nexar B mpenenax (-1;1), To 3oHa ommrocampoOHas B
COOTBETCTBUHM C JAaHHBIMHU MapajyIeIbHOTO MHUKPOOMOJIOIMYECKOro aHanu3a. Ecim 3HadyeHus
kod(uimeHTa Jiexar B MPOMEKyTkax OoT 1 g0 3 m or -1 mo -3, TO 30Ha COOTBETCTBYET
Me30CanpoOHOM TIO0 JaHHBIM MHKpoOuonormdyeckoro a"ammza. Ilpm -3 < Ky < 3 30Ha
COOTBETCTBEHHO MOJUCATIPOOHAS.

[Moctpoennoe ypaBHenue Oamanca AOA u aOMOTHYECKUX [apaMeTpoB, a Takke
KOO(QQHUIMEHT KadecTBa BOJBI C TO3HMIMU 3arpsA3HEHHOCTH OPTraHMYECKUMH BEIIECTBAMU
MO3BOJISIIOT MPOTHO3UPOBATH HAIPABIEHHBIE M3MEHEHMsI Ba)KHBIX [UIsl BOJHBIX OHOpECYypcoB

apaMeTpoB CPEJIbI.

VYIK 597-153:591.524.12
300IINTAHKTOH HEKOTOPBIX I'OPHBIX IPUTOKOB
P. ABAKAH - OFBEKTOB OCBOEHUS MECTOPOXJIEHUM

POCCBIITHOT O 30JI0TA

HU.I' Hcaesa (Enukeeea)
OI'FHY « HUHUDPB», Kpachosapck, Poccus

e-mail: nii erv@mail.ru

B Hacrosmee Bpemsi pecypcHbli moteHuuan PecrmyOnuku Xakacusi HpuBIEKaeT ocoboe
BHUMaHHE MPOMBIIUIEHHBIX MPUPOAOINOIb30BaTencii. MecTOpoXKAeHNs POCCHITHOIO 30J10Ta, Kak

IpaBUJIO, HAXOAATCA B BCPXOBbAX I'OPHO-TACIKHBIX BOAOTOKOB, TPYAHOAOCTYIIHBIX U YAAJICHHBIX OT

271



KpYIIHBIX HaceJeHHBIX MyHKTOB. Kaxmas peka, cBOMCTBA M XapaKTEPUCTUKU KOTOPOW BO MHOTOM
CXOZIHBI C JIPyT'MMHU BOJOTOKaMH, B HM3BECTHOH Mepe SBISAETCS YHUKAIbHOW. DTO 0O0YyCIOBICHO
pa3IuMuUsIMU B KQUECTBE BOJIbI, TEMIIEPATYPHOM PEXKHUME, CKOPOCTH TEUEHMSI U IPYTHX MMOKA3aTelsX.
B mpouecce mpoBeneHHs TOpHBIX PaOOT MPOUCXOAMT BPEMEHHOE YTHETEHHE OTAENbHBIX BHUIOB
BOJHOW (payHbl, yXyALIEHHE YCIOBHI OOWTaHMS, HapylIeHHs BOAOoCOOpHOHM Muiomanau. B psane
CJIy4aeB 3TU U3MEHEHUsS] HeOOPATHUMBI.

MecTopoxaeHHs POCCBHITHOTO 305I0Ta B OacceilHax pek An3ac u Kuzac pacrnonoxeHbl Ha
TEPPUTOPHUH TOPHO-Ta&xXHOW yactu TamTeinckoro paiiona PecryOnmuku Xakacus. OHM BXOIAT B
coctaB An3ac-Ku3acckoro 3010TOHOCHOTO palioHa - OJAHOTO U3 HaumboJee M3BECTHBIX Ha IOre
Cubupu.

OcBoenue pocceineit B 6acceitHe peku bonbioit Anzac Hauanock B 1863 1. C 3Toro BpeMeHu
10 1956 1. (c mepepriBamu) u B 1992-1997 1T. pocchinu Ha y4acTKe OTpadaThIBAINCh MYCKYJIbHBIM,
THAPABIMYECKUM M Pa3leIbHBIM THUIPOMEXaHU3WPOBAHHBIM crocob0amu. Pa3paboTku Benmuch B
nonune pexu b. Anzac u ee nputokoB bessimsinku, Uebancyr, bepe3oBoii.

AKTyanbHOCTb H3y4YeHHS (OHOBOTO COCTOSHHS KOPMOBOW 0a3bl pbl0 MajblXx pek
oOycJoBlieHa OTCYTCTBHEM OITyOJMKOBAaHHBIX MAaTepUaioB IO OHOTE TOPHBIX MPUTOKOB PEKU
Abakan (Oacceitn p. Emnwmceil). KommnexkcHoe wuccienoBaHne CTPYKTYpPHO-(QYHKIIMOHAIBHBIX
MoKasaresell 300IJIaHKTOHA B OacceifHax pek An3zac m Kuzac B TeueHHe BEreTaliMoOHHOTO CE30Ha
npoBeleHO BHepBble. [lpakThueckas 3HAYMMOCTh pPaOOTHI CBsi3aHA C  HEOOXOIUMOCTBIO
KOPPEKTUPOBKM pacyeTa peaqbHONW BENIWYHMHBI yIiepOa, HAHOCHMOTO DPBIOHOMY XO3SIMCTBY OT
rubeiay KOPMOBBIX OPraHu3MOB TIpU pa3pabOTKax MECTOPOXKIEHUI POCCHITHOTO 305I0Ta, B
NpeabIAYIIUX pacueTax MCIoyb30oBaiuch apxuBHble JaHHble @PI'BHY «HUNSPB» no BomoTokam-
aHasoram, nmporekarouM B TomkuHcKoM paiione Pecry6nuku TriBa.

Cranmuu otbopa mpoO pacroiaraiuch BhIIIE y4acTKOB pa3padortok Ha 0,3-12 xm. [TpoOsr
OTOMpANUCh OIMH pa3 B MeECALl C HIOHS IO CEHTSOpb B COOTBETCTBMM CO CTaHAApTHBIMU
pexomenaanusaMu. O0beM OAHON MPOOBI 300MIaHKTOHA cocTaBisl 120 11, oT00p MPOU3BOIWICS B
TpeX TOBTOPHOCTSX BeApoM ¢ (unbTpanueir uepe3 cerb AmmreliHa (raz Ne 78). ®dukcamnus
npou3BoaniIack B 4%-HoM pacTtBope (opmanibieriia. 3a BereTalloHHbIN ce30H B Oacceitne p. b.
Amn3ac 0b110 B3sITO 32 TIpOoOBI 300IIaHKTOHA, B Oacceiine p. Ku3ac Ha nmpuToKax mepBOro U BTOPOTO
nopsakoB — 30 mpo0.

Jlnist o11leHKH TPO(HUUECKOro cTaTyca BOJIOTOKA IO GMOMacce 300IIaHKTOHA MCTIOJIb30BAIaCh
KJ1accupuKanus KOPMHOCTH.

Pexa bonpmioit AH3ac sIBIsieTCsl JI€BBIM MNPUTOKOM peku OHa, TPUTOKOM BTOPOTO MOPSIKA

pexku AGakaH U OTHOcuTCs K OacceitHy p. Enmces. [Inuna pexu — 41 kM, mmpuna — 20-30 wm,
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rimyOuHa B Mectax otoopa npob — 0,2-0,5 M. Cxopocts Teuenus cocrasiser 1,0 m/c. Pexa Kuzac -
npaBblii IpUTOK p. AGakaHa, oOpa3zyetcs npu ciaustaun pexk Cpeanero u IlpaBoro Kuzacos. Jlnuna
p. Cp. Kuzaca - 11 km, mupuna - 4-5 M, rmybuna — 0,4-0,6 M. Cpeansis CKopocTh lotoka — 1,5 m/c.
Pyueii JlaHnnoBCKUil SBJISIETCA JIEBBIM MPUTOKOM MepBOro nopsnaka peku Cpennuit Kuzac. Jnvuna
pyubsa — 5,5 kM, mmpuHa - 2-4 M, ryouna — 0,2-0,4 M. /IHo pydbsi, B OCHOBHOM, KaMEHHCTOE C
Y4aCTKaMU TaJIbKU U TIECKA.

Ha Bcem mpotsmkeHun peku bonbiioit AH3ac HaxXOASTCS HEPECTUIIMINA XapHuyca, JEHKa U
tarimens. [lociie Haryma Mosoap ¥ B3pOCibie PHIObI cKaThiBatOTCs B peky Ona. B pekax Cpemnnuid,
[Tpassiii Kuzac u pyuse JJlaHUI0BCKOM OOUTAIOT U HEPECTATCS XapHyC U JICHOK.

dayna pek, oTHocammxcs K OacceiiHy Enwuces, ckiagpiBaeTcs B COOTBETCTBUH C
OCOOEHHOCTSIMU BOJIHOM cCpesbl, U3 KOTOPBIX OMNPEAEISIOUIMMH SBISIFOTCS: PE3KO BBIPAKEHHBIN
(akTop TeueHus, rOCMOACTBO KaMEHHUCTBIX T'PYHTOB, BBICOKOE COJEp)KaHME KHCIopoaa, ciaboe
pa3BUTHE TOMMEHHOI CUCTEMBI U BOTHOM PACTUTEIBHOCTH.

300IJIaHKTOH ~ HUCCJEIYEMBbIX  BOJAOTOKOB  ODIMYAJCA  KpailHE  HU3KMMU  Kak
KOJJMYECTBEHHBIMH, TaK Kau€CTBECHHBIMHU ITOKa3aTesiMiA. B OonbmmHCTBE P00, COOpaHHBIX B HIOHE
U HIOJIe, OPraHU3Mbl OTCYTCTBOBaJiM. TOJNbKO B pydbe J[aHUIIOBCKOM OOHApy EHbI 3K3EMILIAPHI
Diacyclops nanus (4HCIEHHOCT B HIONE 5 9K3./M°, GroMacca Menee 0,1 mr/m’). B aBrycre 3mech xe
oGHapyxeHsI npencraputent Harpacticoida (10 sx3./m”, 6nomacca meree 0,1 mr/v’). B mpobax,
cobpannbIXx Ha p. Cpegauii Kuzac B TeueHHe BCEro BETETAlIMOHHOTO MEPHUOJA, KUBBIC OPTaHU3MbI
oOHapy:xeHbl He Obutu. B peke IlpaBbiii Kuszac B aBrycre 3aduxcupoBaHbl equHUYHbIE Bosmina
longirostris (YNCICHHOCTD B HIONE 5 3K3./M°, Gromacca Meree 0,1 Mr/v?).

B pexe b. Anzac B ceHT0pe 0OHapyKEHBI MPEICTABUTENH ABYX CUCTEMATUYECKUX TPYTI —
BertBucroycwie Daphnia longispina O.F.M. u Becnonorue pakooOpa3Hbie (KOMEMOIUTHBIE CTaINH
LIUKIJIONOB U B3pocible Harpacticoida). YucneHHocT U OMoMacca OpPraHU3MOB TaKKe HHU3KHE
(54 95x3/M; 0,4 Mr/nr’). B ipo6ax, COGPaHHBIX C HIOHS 110 aBI'YCT, OPraHM3MBI OTCYTCTBOBAJIIL

[To xnaccudukanmuy BOAHBIX OOBEKTOB MO TUAPOOMONIOTMYECKMM TIOKa3aTelsiM BCe
HCCIIEIOBAHHBIE BOJOTOKM XapaKTEpU3YIOTCSl IMPENENbHO HHU3KOM TIpajanueil KOPMHOCTH,
OJMTOTPOGHOTO paspsaa OMUTroTPO(HONW TPYNIBI, MO KOPMOBOW 0a3e phIO-IIAHKTO(ATOB - THIT
MaJIOKOPMHBIH.

Eme A. JI. benunr, u3yuyaBiuii 300IUIaHKTOH peku Bonru, ormeuarn, 4to AJis HOJHOLIEHHOTO
pa3BUTHS PEYHOTO IUJIAHKTOHA HEOOXOIUMBI CKOPOCTH TEeueHHs MeHee | M/c, a HOpMallbHOE
pa3BHTHE KOMIUIEKCA BO3MOXKHO TMpU cKopocTsax He Oomee 0.5-0.8 wm/c. Ilomumo mpsmMoro
MOJABJISIFOIIETO JACUCTBUS Ha MJIAHKTOH CTPYH MOTOKA M B3BEIICHHBIX B HEM MUHEPAJIbHBIX YaCTHII

6BICTp8.5I PC€Ka BBIHOCHUT MOIIAAAaOImIMEe B HEC OpTraHU3Mbl TIIPEKIAC, YEM OHHU YCIICBAIOT
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pasMHOXKUThCS. [103TOMY Ha OBICTPOTEKYIIMX ydacTKaX OCHOBHOTO pyciia EHuces U ero mpuToKoB,
OTIIMYAOIIUXCS CKOPOCTAMU TCUCHHSA CBBIIIC 0,8 M/C, B 300IINTAHKTOHHBIX Hp06ax TaK K€ BCTpCUa-
I0TCA JIMIIb €IMHUYHbIE OPTaHU3Mbl, KOTOPbIE HE UTPAIOT 3HAYUTENIbHON poiau B (popMHpOBaHHUU
KopMOBO 6a3bl. [0 MHEHHIO HEKOTOPHIX aBTOPOB, Y MaJIbKOB XapHyca Ha HEKOTOPBIX Y4YacTKax
OacceiiHa p. EHmcess OTCyTCTByeT Mepuoj] IUIAHKTOHHOTO MUTAHUS, PHIOBI MIIaAIIEBO3PACTHBIX
TPYIII BBIHYKACHO IMEPEXOAAT HA ITUTAHUC 3006€HTOCOM, KOTOpBIﬁ COCTAaBJIICT OCHOBY palliOHaA.

YCTaHOBIEHO, YTO CPEIHECE30HHbBIE YHCIEHHOCTh U OMOMacca OpraHM3MOB 300IUIAHKTOHA
pex AHnzac u Kuszac Ha ydacTkax BBILIE 30JJ0TOPOCCHINMHBIX Pa3pabOTOK B BEreTAllMOHHBIA MEPHOJ
2010 r. xpaitne Huskue. [lo kmaccudukanuu BOAHBIX OOBEKTOB MO THUAPOOHOIOTMYECKUM
MOKAa3aTesiM HCCIIEJOBAaHHBIE BOJOTOKH XapaKTEpPHU3YIOTCS MpeNebHO HHU3KOM rpaaanueit
KOPMHOCTH  OJMTOTPO(GHOTO paspsga OMUroTpoHOW Tpynmbl, MO KOPMOBOW 0Oa3e pbwIO-
IJIAHKTO(aroB — OTHOCATCS K MAJIOKOPMHOMY THITY.

Takum 00pa3oMm, OCHOBY KOpPMOBOW 0a3bl PbIO Ha Yy4YacTKaxX TOPHBIX PEK C OBICTPBIM
TEUEHHWEM H3-32 OTCYTCTBUS C(HOPMHPOBAHHOTO 300MJIAHKTOHHOTO KOMIDJIEKCA COCTABIISET
3000eHTOC. B CBsI3M ¢ 3THM, TpU pacdeTrax ymepOOB, HAHOCHMBIX PBHIOHBIM 3amacaM OT THOeIH
KOPMOBBIX OPTaHHU3MOB U OT YXY/IIEHHs Haryna pbl0 B pe3ysbTare MOTepH KOPMOBBIX PECYPCOB B
30HE TMOBBIINIEHHON MYTHOCTH (3aWJIMBaHUSA IHA) Ui BOJOTOKOB, MMEIOIIMX COOTBETCTBYIOIIHE
THIPOJIOTUYECKUE  XAPAKTEPUCTHKU (PE3KO  BBIPAKEHHBIA (aKTOp TEUYCHHS, TOCIOJCTBO
KaMEHHCTBIX TPYHTOB, ciaboe pa3BUTHE MOWMEHHOW CHCTEMBbl M BOJHOM pPAaCTUTENBHOCTH),

PEKOMEHAYeTCsl YUUTBIBAaTh TOJILKO OMoMaccy 3000€HTOca.

YK 597-152.4
OLEHKA OIITUMAJIBHBIX U CYBJIETAJIBHBIX TEMIIEPATYP

Y MOJIOIN PABJIMYHBIX BUOB PbIb
JI.C. Kanwaii
Yupeowcoenue Poccutickoti akademuu Hayk
Hncmumym o6uonoeuu enympennux 600 um. U J[. Ilananuna PAH,
noc. bopok, SApocnaeckoii oo

kapsh@jibiw.yaroslavl.ru

Temneparypa OKpy’Karomied Cpeabl, KaKk BaKHBIA aOMOTHYECKWH (akTop, B HAMOOIBIICH

creneHn omnpeaensieT 3QPEeKTUBHOCTh MUTAHUSI, POCTAa W PA3BUTHS PbIO, OOMTAIONINX B MPECHBIX
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BoJax. BeicTymas B KadecTBe JUMHUTHpYoIIero ¢akropa, TeMmIeparypa OMpeaenser
reorpauyeckKoe MECTONOJIOKEHHUE BU/IA U €T0 OTIENbHBIX nonyisiiuid [Ogym, 1975]. Anantamum k
TeMIeparypHoMy (akropy oOecrieunBaroT B3aUMOJIEHCTBUE opranu3Ma U cpeabl. Kak cienctsue, B
MpoLecce OHTOreHe3a, a TaKXKe IMPU MPOXOXKICHUM CE30HHBIX M JKU3HEHHBIX IMKJIOB PBIOBI
BBIHY/ICHBI MPUCTIOCA0IMBATHCS K KOJIEOAHUSAM TEMIIEpPaTyp M HCIOIB30BaTh Pa3aHYHbIe (OPMBI
TEMIIEPATypHBIX aJaNTaluil: TeMIEpaTypHYI0 aKKIMMAaLHUIO, TEPMOPETYISALMOHHOE TIOBEICHHE,
aJanTalni0 K TPEIeTbHO BBHICOKMM M HH3KHUM TEMIIEpaTypaM, a TakXKe «3HMHIOI CIITUKY»
[TonosanoB u ap., 1997, Ozepniok, 2000].

Jns onieHkH 3(pPEeKTUBHOCTU CYIIECTBOBAHUS PHIO B MPECHOBOAHBIX BOAOEMAaX HEOOXOAMMBI
XapaKTePUCTUKH, B KAuyeCTBE KOTOPBIX HCIONB3YIOT TEMIIEPATypHbIE 30HBI ONTHUMAJbHOTO
(GYHKIMOHUPOBAaHHUS pBIO (ONTHMYMBI) W TpeAeibHBIC (BEpXHHE M HW)KHUE JICTAJIbHBIC)
TEMIEpPaTyphl,  OrpaHMYMBAIOIIME  JWAma3oH  TepMoycToWumBocTh  pbeid.  Hapsgy ¢
¢buznonornuyeckuMm, OWOXUMHUYECKUMHU U OSKOJOTHYECKUMHU B TIOCIEAHEE BpeMs M 3TOro
MPUMEHSIOT TaKHe METObl, KaK ONpe/eiIeHNe OKOHYATeIbHO M30MpaeMbIX Temmeparyp (B ciydae
OLICHKM ONTHMYyMa IKH3HEICATEIHHOCTH) M OLEHKA JICTAIBHBIX TemIeparyp (ais TpaHwuIl
cymectBoBanus) pei0 [[LImuar-Huenscen, 1982; I'onosanos u ap., 1997; Ozephiok, 2000].

[{enb HACTOAIIETO UCCIENOBAHUS — OIpPEEeIeHHe OKOHYATEIbHO M30MpaeMbIX TeMIeparyp, a
TaKXKe BEPXHUX CyOJeTaJbHBIX M JIETAIBHBIX Temreparyp y mojioau kapna Cyprinus carpio (L.),
wioTBel Rutilus rutilus (L.), peunoro okyust Perca fluviatilis (L.), wmyxu Esox lucius L. u
COITOCTABJICHHUE TIOYYEHHBIX PE3YJIBTATOB C JINTEPATyPHBIMHU JaHHBIMU 110 IPYTHM BUIAaM PEIO.

Meton  ompeneneHds — OKOHYATeIbHO  M30MpaeMbIX  TEMIEpaTyp  3aKiiodaercs B
MPEeIOCTaBICHUN TpyIme ocobell cBOOOAHOrO BBIOOpA ONTHUMANBHBIX IS KU3HEAESITEIbHOCTH
TEMIIEpaTyp B TEPMOIPAJAUEHTHBIX YCIOBHUSX. ODKCIEPUMEHTAJIbHAs YCTAaHOBKA MO H3YYCHHUIO
n30upaeMbIX TEMIEpaTyp MpEeACTaBiIsieT CcOoOOH JIOTOK U3 MPO3pauyHOro CTEKIa pa3Mepamu
300%20x15 cm. T'opu3oHTaNbHBIA TPAgUEHT TEMIEPATyp CO3AAETCS IMOCPEACTBOM HarpeBa H
OXJIAXKACHUS Ha TMPOTHUBOIOIOXKHBIX KOHIAX ycTaHOBKH. JIOTOK pasgeneH Ha 12 OTCekoB ¢
IIOMOIIBbI0 HEMOJIHBIX neperopopok. Co3maBaeMblil rpaaueHT temmeparyp — or 13 no 32°C. B
KauecTBE 30HBI OKOHUYATEIbHO n30Mpaembix Temmeparyp (OWT) BeiOupaercss BpeMEHHOM MHTEpPBA,
B KOTOPOM IMpPOAOJDKUTENbHOE BpeMsi (HEe MeHee 3 CYTOK) He HaOIIomaeTcsi 3HAUYMTENbHBIX
KonebaHuii B M30MpaeMbIX TeMIepaTypax.

Jnst ompeneneHusl BepXHEH JIETAJIbHOM TeMIepaTrypbl MCHONB3YIOTCS J1Ba OOILEHNPUHSATHIX
METO/a: METOJ] KPUTHYECKOTO TEPMHUYECKOTO MaKCUMyMa M XPOHWYECKHH JIeTaJbHBIH METO..
[lepBbIii, TIPUMEHEHHBIM HaMHU, 3aKJIIOYAETCA B IMOCJIEI0BATEIHLHOM HAarpeBe BOJbI CO CKOPOCTHIO

8-10°C /4, mpu >TOM (UKCHPOBAIKUCH ABA KPUTEPUS — KPUTUUECKHH TEPMHUECKUN MaKCUMyM
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(KTM), onpenensieMblii 10 HapyIIEHHIO JJOKOMOTOPHOW (D)YHKILIMH, 3aKJII0YAOLIEICS B IEpeBOPOTE
ocobu KBepxy OpromkoM u JetanbHble Temmeparypsl (JIT), ¢ukcupyembie 1Mo mpekpaiieHuto
nBUOKeHHs kaOepHbIX Kphimek [Becker, Genoway,1979, Jlankun u gp., 1990]. Ecimm mo
noctmwxkeHnn ypoBHss KTM pwiObl mepeHocsTcss B Oojnee Hu3kue, Ha 3—4°C, TeMmrepaTypbl, WX
HOpMasibHOE (YHKIIMOHUPOBAHUE BO3MOXHO. B ornmume ot 3nauenuit JIT, mokazarenu KTM
XapaKTepHu3yIoT cyOeTanbHble yPOBHH TEMIIEPATyp ISl MOJIOJH PHIO.

[Ipn ompenenenun u30UpaeMblX U JIETAIbHBIX TEMIEpaTyp CpeOHss [JIMHA Tela Kaprha,
IJIOTBBI, OKYHS M IIYKH cocTaBmia 67—68, 64—68, 42—49 u 117-126 MM COOTBETCTBEHHO, CpPEAHSA
Mmacca — 9-10, 4-5, 1.1-1.3 u 11-16 r cooTBeTcTBEHHO. {151 SKCIIEPUMEHTOB Opasii MOJOAb PHIO B
Bo3pacte O+ , a tawke mioTBel 1+ (B skcmepumentax ¢ OUT). Temneparypa npeaBapuTenbHON
akkumaruu peio — 16-20°C.

[Tony4eHHbIe KCIIEpUMEHTANIbHBIE JaHHbIE NIPUBEACHBI B Tabnuie. B onbiTax mo usydeHuto
n3bupaemsix Temneparyp 3oHa OUT BoisiBieHa y kaprna Ha 3—6, y mI0TBBI Ha 3—7, y OKyHs Ha 6—10,
y 1ryku Ha 4—10 cyTku omnbita. JJOCTOBEpHBIX pa3inyuil 3HaYeHUI N30MpaeMbIX TeMIepaTyp 3a 3TOT
nepuoa He HabOmonanoch. YpoBeHb OUT (cpenHee 3HaueHHE 3a YKa3aHHbBIE BBIIIE NEPUOJIbI)
coctaBui: y kapna 30.9+0.5°C, y mnotBsl 24.0+0.3°C, y okyHs 26.4+0.3°C u y myku 24.3+0.3°C.
[Mokazarenu KTM u JIT mns Mononu wccienoBaHHBIX BHIIOB PHIO ObUIM CIEAYIOIIMMHU. Y Kapria
3HaueHne KTM cocraBuno 35.6+0.1°C, y muorsl — 32.0+0.3°C, y okynst —32.0+0.1°C u myxu —
33.6+0.1°C. Ilokazarenu JIT oxazanuch Ha 0.6—1.6°C BbIie U paBHAIUCH: y Kapna —36.5+0.2°C,
mnotBel — 32.6+0.3°C, okyHs — 33.2+0.2°C u myku —35.2+0.2°C. [Ins cpaBHeHUs B TaOIUILy
nobasnenbl guteparypubie gaHHbie o OUT, KTM u JIT Tpex BHmOB — cepeOpsHOTO Kapacs
Carassius auratus (L.), cunua Abramis ballerus (L.)u pagyxHoit Gopenu Oncorhynchus mykiss
Walbaum.

[Ipn oueHke TeMIepaTypHOTO ONTUMYMa BOJAHBIX JKUBOTHBIX CIIEAYeT YYUTHIBATh
COOTHOLLICHHE MEXJIy 3HAYCHHUSAMHU ONTUMAJIbHBIX TEMIIEpaTyp pocTa W MUTaHUA  pbIO, U
3HAUEHUSIMM MX OKOHYATelIbHO HU30MpaeMbIX Temneparyp. KosdouuueHT koppensuuu Mexmay
ontumyMoM pocta 1 OUT, noiaydeHHbIi Ha OCHOBaHUY JaHHBIX 110 49 Buam pei0, coctaBui 0.937
[Jobling, 1981]. CymiecTBoBaHHEe TaKoW 3aBHCHMOCTH TIO3BOJISIET HWCIONB30BaTh 3HaueHne OUT
pBIO A7 OLIEHKU TEMIIEpaTypHOr0 ONTUMyMa BOIHBIX OpraHM3MOB. [l OTEUECTBEHHBIX BHIOB
aHajornyHsle nannbie npuseneHsl B.K. T'onoBanoseim [2009].

OCOOCHHOCTH TEPMOPETYJISILMOHHOTO TOBEIEHUSI PHI0 B TEPMOTPAAMEHTHBIX YCIOBHIX
M3y4YEHbl HEIOCTaTOYHO M TpeOyIoT AalbHEHIIMX uHccieqoBaHui. OJHAKO JaHHbIE IO YXKe
U3yYEHHBIM BHUAAM IO3BOJISIOT BBIABUTH OUYEBUIHOE CXOJACTBO B IOBEICHHUU pa3HbIX BHUJIOB B

TCPMOTPAIUCHTHBIX YCJIIOBUAX. B O6IJ_ICM BUJIE ATO — HWHTCHCHUBHBIM YPOBCHBb JBUTATEIbHOM
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AdKTUBHOCTH B HCpBHﬁ JCHb OIIbITa C HOCJIC,ZLYIOH_[Cﬁ CT&6HHH38.I.[PI€IZ YPOBHA I/136I/IpaeMBIX

temneparyp B 30He OUT.
Tabmuma
TeMr[epaTyprIe XapaKTepI/ICTI/IKI/I AKUBHECACATCIBbHOCTH MOJIOAHN pblﬁ
ONTHMYM CxopocTb
Bug Z OUT, °C Harpesa, KTM, °C JIT, °C Hctounmk
pocrta, °C °C /q
Kapm 26-32.0 30.9 8-10 35.6 36.5 1,5
Cepebpambiit | ¢ 300 | 27-29.0 10 36.0 37.0 2,5
Kapach
Jler 25-28.0 27 5 34.3 35.3 3,4,5
Ihnotsa 23-28.0 24.0 8-10 32 32.6 1,5
Cuern 24280 | 27-29.0 10 35.0 36.0 5
OKyHb 24-26.0 26.4 8-10 32 33.2 1,5
Ilyxa 19-26.0 24.3 8-10 33.6 35.2 1,5
Parymias |43 170 | 13-17.0 5 30.5 31.0 5,6
dhopenb

IMpumeuanune. Tabmuiia cocTaBicHa Ha OCHOBE JAHHBIX: | — HAKM SKCIEpUMEHTaNbHBIC; 2 — CMHPHOB,
T'onosanos, 2004; 3 — Jlankuna u ap., 1990; 4 — Cmupuos, T'onosanos, 2005; 5 — lonosanos, 2009; 6 —
T'onoBanoB, BanToHeH.

Kak u 0xumanoce, o TaHHBIM HAIIUX OMBITOB, CaMbIii BBICOKUH ypoBeHbh OUT ObLT OTMEUeH
y CEroJIeTOK KapIa, Kak Haubosee TeIIoI00UBOro 1 TEPMOYCTOMUNBOTO U3 UCCIIEA0OBAHHBIX BUJIOB.
Joctarouno Beicokui ypoBeHb OUT oTMmedeH u y cerosieTkoB OKyHsl. [IpuOIM3UTENbHO paBHBIC
OUT 3apeructpupoBaHbl y TOJOBUKOB IIJIOTBBI M CETOJETKOB INykH. llo paHee mnomydyeHHBIM
pesyabraram, y cerosieTkoB mioTBbl ypoBeHb OUT Heckonbko Bbimie — 26°C [T'onoBaHoB u ap.,
1997; Jlanikun u np., 1981].

Crnenyer OTMETUTb, YTO MPH MOCAAKE TPYMINbI 0COOEH B TEPMOIpPAJIUEHTHBIE YCIOBUS OHH,
KaKk IPaBWJIO, HE OCTAIOTCSI B 30HE TEMIIEpaTyp NPEABAPUTENIBHON AKKIMMAllUM, & Ha4MHAIOT
JBIKEHHE B OoJiee BBICOKHE, WIIM HU3KHE TEMIIEPaTyphl 0 TeX MOp, IOKa HE COCPEAOTaYNBAIOTCS B
o0nactu TemMneparyp, COOTBETCTBYIOIINUX UX ONTUMAaJIbHBIM 3HaueHusM (3oHa OUT). XapakrepHbiM
MOMEHTOM SBJIIETCS BBICOKAs JBUTaTelIbHAasi U IOUCKOBAs aKTMBHOCTH B IIEPBBIC Yachl OINbITA Y
psana BugoB (ot 1-2°C y minotel ¥ myku 1o 8—-9°C y kapma). Cieayer oTMETHTb, YTO Haubosee
BBICOKHME 3HAYEHMs ONTHMAJIbHBIX TEMIIEPATYpHBIX 30H POCTAa M NMUTAHUS OTMEYAIOTCS Y MOJIOAU
MIPECHOBOJIHBIX BUIOB PhIO. Y 0Oo0siee B3POCIBIX HETMOJOBO3PENBIX U TMOJIOBO3PEIBIX 0CO0CH ATH
3HAUYECHUSI HECKOJIbKO HUKe [[omoBaHoB 1 np., 1997].

Hau6onpmme 3nauenuss KTM u JIT y uccrnenoBaHHBIX BHUIOB MpPH JIETHUX TeMIEpaTypax

aKKIIMMaIuu ToKa3anu ocobm kapma — 35.6 m 36.5°C. YV 1UIOTBBI W OKyHS, Kak MEHee
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TEIUIONMIOOUBBIX BUIOB pbIO, Tmokazatens KTM okazancs uaeHTHUHbIM U coctaBun 32°C, a
3HaueHus JIT ObUIM BbIIIE M HECKOIBKO Pa3IMyaliuCh.

Panee ObUTO yCTaHOBIICHO, YTO MOJIOAb Kapria, akKIIMMHpoBaHHas K Temreparype 20°C, mpu
ckopoctu HarpeBa 10°C/4 mokaszana 3HaueHne KTM, Onu3koe k moiydeHHBIM JdaHHBIM — 35.8°C.
AHaJOTUYHbIE 3HAUEHUS MOKa3aHbl M B OMbBITAX C IJIOTBOW. B skcrepuMeHTax Ha MOJIOIU OKYHS,
aKKJIMMHUpOBaHHOU K Temneparype Boxabl 20°C, npu ckopoctu HarpeBa 10°C/u mokaszarens KTM
cocraBmi 32.6-33.1°C, 4TO HECKOJILKO BBIIIE TOJXYYCHHBIX B Hamei padore. [lokazarenu KTM u
JIT y ceroneTok nryku HECKOJIBKO BBIIIE, YeM Y OKYyHs U TUI0TBBI [CMupHOB, ['ostoBanos, 2005].

W3 nutepaTypHBIX TaHHBIX 110 BEPXHHUM JIETAIbHBIM TeMIIepaTypaM y pa3IuyHbIX BUIIOB PHIO
M3BECTHO, YTO Yy cepeOpsSHOro Kapacs, Kak IMpeACTaBUTelNs HauOojee TEIJIONO0NBBIX BUAOB, MPH
akkauManuu K Temreparype 21°C u mpu ckopoctu HarpeBa 10°C/a 3nauenust KTM paBHs10Ch
36°C, a JIT — 37°C. JlaHHbIE 110 MOJIOM JIena JjIsl aHAJIOTUYHON CKOPOCTH HarpeBa BOJbI B JIETHUM
CE€30H OTCYTCTBYIOT, ofHako moka3atenu KTM y ceroneTok sema npu akKIMMaldy K TeMIeparype
Boabl 12°C B oceHHmii ce30H M ckopoctu HarpeBa 10°C/u cocraBmim 27.7°C, a y nema npu
ckopoctu Harpesa ~ 5 °C /4 B netHuit ce30H — 34.3°C [Jlankuu u ap., 1990; CmupHoB, ['010BaHOB,
2005]. MwunHuManbHBIE TIOKa3aTeaW ONTHUMalbHBIX Temneparyp pocta, OUT, KTM wu JIT
XapaKTEPHBI AJIsl CPABHUTEIHHO XOJIOIOMI00OMBOTO BHU/IA — Paly>KHOM (openu (cMm. TadL.).

AnanTanroHHbIE BO3MOXKHOCTU PbIO, OOUTAIOMIKX B BOJAOEMaxX yMepeHHBIX mupoT Poccun,
orpanudeHs! auanazoHoMm Temmepatyp ot 0 go 41°C. Ilpu »3ToM rpaHHIBl BEPXHUX JIETAJIbHBIX
3Ha4YE€HUH TeMnepaTypHOro (gaktopa (OTHOCUTEIbHO ONTHUMYMA) PAaclOiOKEHbI, KaK MPaBUIIO, Ha
5—15°C BeImIe 30H 3KOJOTO-(PU3UOTOTHIECKOTO ONTUMyMa. B ManmbkoBOM mepuojne (CEeroyieTKu,
TOJIOBUKHM) O0JIACTH ONTHUMAIBHBIX U JIETAIbHBIX TEMIEPATyp BBIIMIE, YEM Yy TIOJOBO3PEIbIX
ocobeil. Takum oOpa3oM, BO3MOXHBIM JMANa3oH OOWTAHUS y MOJIOAM pPbIO JOCTHUraeT
MaKCUMaJbHOW IIMPHUHBI, CyXasCh B MoOcienyloumue nepuoiasl pas3sutus [['onosanos, 2009;
I'onoBanoB u np., 1997].

OKCIIEPUMEHTAIBHOE ONPEEIIEHNE 3HAUEHUI ONTHUMAJIBHBIX M [IECCUMAJIbHBIX TEMIEPATYP Y
pa3HbIX BHJIOB MMEET BAXKHYIO TEOPETUYECKYIO M IMPAKTUUYECKYIO 3HAYMMOCTh. JTH IOKAa3aTeNlH
MOTYT OBbITh IPUMEHEHBI B pa3pabOTKe HOPMATUBOB JOIYCTUMOTO TEMIIEPATYPHOTO BO3AECHCTBUS Ha
pBIO, MPH MPOTHO3MPOBAHUM MOBEIEHUS U pacIpeleieHHs] pbl0 B Cllydae aHOMAaJbHO BBICOKHX
TEeMITepaTyp B €CTECTBEHHBIX YCIOBHIX U B 30HaX cOpoca momorpeTthix Box ['POC, ADC, a takxe
MpH aKKIUMaTU3allMi Pa3UYHBIX BHUAOB PBIO, KpOME TOrO0 — TpU Kiaccu(UKalUU PbIO IO

OTHOLICHUIO K TEMIICPATYypC CPEAbI.

278



Cnucok JuTeparypsl
I'onoBanoB B.K. TemmepaTypHble KpuUTEepUW IS TPECHOBOJIHBIX PHIO CeBepo-3amaja

Poccuu // buonornueckue pecypcbl benoro mopst 1 BHyTpeHHHX BogoeMoB EBporeiickoro Cesepa.
Marepuansl XXVIII MexaynaponHoit koHdepeHuuu, 5—8 oktsa6ps 2009 r., r. Ilerpo3zaBoack,
Pecny6niuka Kapenust, Poccus. Ilerpo3zaBoack: KapHII PAH, 2009. C. 148—153.

I'onosanos B.K. BanTonen T. /3MeHUMBOCTH TE€pMOAAaNTAallMOHHBIX CBOWCTB Paly KHON
dopemun Oncorhynchus mykiss Walbaum B ontorenese // buon. BHyTpeHHHx Box. 2000. Ne 2.
C. 106-115.

IosoBanoB B.K., CBupckuii A.M., U3BekoB E.M. Temmeparypuble TpeOOBaHHS pPBIO
PriOuHCKOTO BOAOXpaHWIMIA M HMX peaju3alusi B €CTECTBEHHbIX yciioBusix // CoBpeMeHHOe
COCTOSIHHE PBIOHBIX 3amacoB PeioumHCKOTO Bogoxpanmnuima. Spocnasns, Apl' TY, 1997. C. 92—-123.

Jlankun B.B., I'onoBanos B.K., CBupcknii A.M., Cokosi0B B.A. TepmoanantanioHHbIe
XapaKTepUCTUKH Jewma Abramis brama (L.) Peronnckoro Bogoxpanunuina // CTpykTypa JOKaJIbHON
MIOTYJIALUY Y TIPECHOBOHBIX pbIO. PpiOuHCK, 1990. C. 37-85.

Onym FO. OcHoBel 3xonoruu. M.: Mup, 1975. 740 c.

O3zepuiok H.JI. Temnepatypusie agantanuu. M.: M3a-Bo Mockosckoro yH-Ta, 2000. 205 c.

CvupnoB A.K., I'osioBanoB B.K. Ce30HHast AuHamMuKa BEPXHUX JICTAIBHBIX TEMIIEPATyp Y
MOJIOJT KapIOBBIX U OKYHEBBIX BUIOB PbIO // Bronorndeckue pecypcsl bemoro Mopst 1 BHyTpEeHHUX
BogoemoB EBpomneiickoro Cepepa. IV (XXVII) MexayHapoaHass kKOHGEpEHIUS, MOCBSIICHHAS
namst ipodeccopa JI.A. XKakosa (1923 — 2005). Coéopauk matepuanon. Yacts 2. Bonoraa, 5-10
nekadps 2005 r., Bonoraa, Poccus. Bonoraa, 2005. C. 145-148.

Imuar-Huenbcen K. ®usnonorus xuBotHeIX. [Ipucnocobnenue u cpena. Ku. 1. M.: Mup,
1982. 416 c.

Becker C.D., Genoway R.G. Evaluation of the critical thermal maximum for determining
thermal tolerance of freshwater fish / Environ. Biol. Fish. 1979. V. 4. Ne 3. P. 245-256.

Jobling M. Temperature tolerance and the final preferendum — rapid methods for the

assessment of optimum growth temperature // J. Fish. Biol. 1981. V. 19. Ne 4. P. 439-455.

279



VK 551.465.553(265.518)
BJIUSIHUE ME30OMACIITABHBIX BUXPEH HA PACIIPEJEJIEHUE
®U3NYECKHUX U THJIPOXUMUYECKHUX ITAPAMETPOB B 3ATIATHOM

YACTHU BEPUHI'OBA MOPA B CEHTABPE-OKTABPE 2010 I.

'K.K. Kueea, ’4.C. Bascosa
'@ryI1 «BHUPO», Mocksa, Poccus,; “®I'YIT « THHPO-Lenmpy, Bradusocmok, Poccus

e-mail: marecol(@vniro.ru

Me3zomaciTabHble BUXPU SBISIOTCS BaKHBIMH OCOOCHHOCTSIMHU TIOJISl TEUEHUH B OKeaHe,
OHH YYaCTBYIOT B (DOPMHPOBAHHH TOJICH OMOTEHHBIX BEIIECTB U B MEepPEpaCIPEICIICHIH TNIAHKTOHA,
9T0 MMeeT OOJNbIIOe 3HAUCHHE JJIi MHOTHX THAPOOMOHTOB. B HEmaBHHX HCCIIEHOBAHHSX OBLIO
MOKa3aHO, YTO Me30MacIlTa0Hble BUXPU OKa3bIBAIOT CYLIECTBEHHOE BIMSHUE HAa (DUTOIUIAHKTOH,
cHabxas ero OMOTeHHBIMH BEIlIeCTBAMU UITH, HA000POT, GopMHUpPYst 0071aCTH HU3KUX KOHIEHTpALIU
OWoreHHBIX BemiecTB [Hampumep, Bibby et al., 2008; McGillicuddy et al., 2007; Sweeney et al.,
2003]. Heckonpko Hay4yHBIX pabOT OBLIM TMOCBSIIEHBI (OPMUPOBAHUIO, PA3BUTHIO W BIHMSHUIO
Buxpei bepunroBa Mopsi Ha OnonmpoayKTHBHOCTH [Mizobata et al., 2008; Mizobata et al., 2002;
Mizobata et al., 2006; Sapozhnikov, 1999]. bbuia noka3aHa Ba)kKHOCTb BHXPEBBIX 00pa30BaHUH B
(¢hopMUpPOBaHMM TIOTOKA PACTBOPEHHOTO JKeje3a, KOTOPbIM JIMMUTHPOBAH (DUTOIJIAHKTOH
cyOnomsipHbIX pailoHOB Tuxoro okeana, B moBepXHOCTHBIN cioil [Hurst et al., 2010]. Hexotopsie
paboThl MOATBEPAMUIN BIUSHUE BUXpEH HAa NPOCTPAHCTBEHHOE PAaCHpPOCTPAHEHHWE U MUTpalUU
XMIIHUKOB BBICOKUX TPO(PHUUECKHX YPOBHEHM, TaKUX KaK NTHIBI, MOPCKHUE KOTHKU M TIOJICHH
[manpumep, Bailleul et al., 2010; Ream et al., 2005]. Takxe, 4T0 0COOEHHO Ba)KHO B KOHTEKCTE
TaHHOW KOH(EPEHIMH, ME30MacIITaOHbIE BUXPU OKa3bIBAIOT CYIIECTBEHHOE BIHSHHUE Ha
pactipenenenue Mopckux OuopecypcoB [Camko u ap., 2010]. Ognako, me3omacmiTabHbIE BUXpHU
3anagHoi yactu bepuHrosa Mops 10 cux mnop ci1ado uzydeHol. OHU ONMUCAHBI JIHIb B HECKOIBKUX
Hay4yHbIX NyOnukanusax. CrenuanbHble HUCCIENOBaHUS BHUXPEH, OCHOBaHHBIE HA CITyTHHUKOBOM
aNBTUMETPpUUYECKON HMH(OpMaNK, HE MPOBOAWIUCH. Llenmpio mpencTaBiIeHHON pabOThI SBISETCS
TMIOTIBITKA OMpPEICNCHUsT POJIM BUXpEH B (OPMHUPOBAHUH TIOJNS OMOTEHHBIX BEIISCTB B 3allaHOU
yactu bepunrosa mops.

PaGora ocHOBaHa Ha JaHHBIX JIOCOCEBOM ChEMKH poccuiickoil yactu bepuHrosa mops u
npuxkoMaHapockux Boa Tuxoro okeana 2010 1. (23 centsiops — 20 oxta6ps), nposeaenHo OI'YII
«TUHPO-Lentp» na HIIC «IIpodeccop Karanosckuii». Llenpro sxcnenumnmm ObUTO UCCIETOBAHNE
MyTe MUTpALMU CETOJeTOK TopOyIIM M OLIEHKA 3alacoB JIOCOCS, MO3TOMY CTAHLIMU U TPaJCHUS
BBITMIOJTHSUTUCH TI0 4acToi ceTke (mpumepHo 1°x1°), 4To Aano BO3MOXKHOCTH BBIMOIHUTEH JaHHYIO
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paboty. B 3amaum skcnenuiuu BXOAWIN THAPOJIOTO-THIPOXMMHUYECKHE HCCIE0BaHusl pailoHa pa-
6ot. IIpoBogmnoces CTI-3oHmupoBanue no ropu3onta 1000 M (uam 10 oHA — HA MEHBIIHX
mIyonHax) ¢ orbopom mpod Ha 7-10 ropusonrtax. B mpobax ompenensumich Bce MUHEpabHBIC
(hopMBbI OMOTEHHBIX BEIIECTB U PACTBOPEHHBIN KHUCIOPO/I.

J1Jis TOYHOTO YCTaHOBJICHHSI MECTOTONIOKEHUS BUXPEN HCTIONb30BATUCH JaHHBIE CITYTHUKO-
BOTO 30H/IMPOBAHUS, TIOTyYEHHBIE ¢ caiita Komopaackoro meHTpa acTpoAMHAMHYECKHIX HUCCIIETIOBAHMIMA
(Colorado Center for Astrodynamics Research (CCAR)). 910 coBMEIICHHBIE JaHHBIE CO CITy THHKOB
Jason-1, Geosat Follow-On (GFO), u Envisat, pacnpezneneHHple B y37ax pErysIpHOW CETKH
BBICOKOTO pa3pellieHus, YTO TO3BOJSET OMPENeNsiTh MECTONOJOXKeHHe BUXpei. CTOUT OTMETHTb,
YTO 3TU JIaHHBIE OOHOBIISIFOTCS €KEIHEBHO M MOTYT OBITh MCIIOIH30BAHBI B KAYECTBE ONEPATUBHOM
nH(OpMAITUU TIPU TPOBEACHHH MOPCKHX HCCIICIOBaHWN. B OmMMCAaHHOM BBINIE pelice MaHHBIC HE
HCIIONIBb30BAIMCh B CBSI3U C TE€M, YTO ATO HE BXOAMJIO B 3ajady HccienoBaHUil. Me3omaciTaOHbie
BUXpHU OMNpPEEISUIMCh KaK O0COOEHHOCTH TOJS aHOMAaluU BBICOTHI MoBepxHOocTH Mops (BIIM) c
3aMKHYTHIMH KOHIICHTPUYECKUMHU U30JIMHUSMU U OTKJIIOHEHHEM OT HYJIsS OoJbIIe 5 cM.

B npouecce 06pabOTKH CITyTHUKOBBIX JIaHHBIX B palloOHE MCCIIE0BaHUM ObLIO OOHAPYKEHO
5 MUKIOHUYECKUX U 6 aHTUIUKIOHWYECKHX 00pa3oBaHuid, | U 3 W3 KOTOPBIX, COOTBETCTBEHHO, 1O
KOCBEHHBIM MPHU3HAKAM MOTYT OBITh KIACCU(PUIMPOBAHBI HE KaK ME30MaclITaOHbIE BUXPHU, a Kak
3aXBau€HHBIC OEpPEroBbIC BOJIHBI, OJHAKO ATO HE MOXKET OBITh IMOATBEPKIEHO (haKTHUECKUMHU
JTaHHBIMU, T.K. ChEMKa HE 3aTpOHYlIa MPHOPEKHBIE palOHBI, B KOTOPBIX HAONIONAINCH JTH
ocobennoct agomainnu BIIM. BooOiie, cheMKo# OBLIM 3aXBadeHBI TOIBKO 3 IUKIOHUYECKUX U 4
AHTULMKIOHUYECKUX Buxps. [IpuueM, mecTs M3 ceMH 3THX BHUXpEW HAXOAWJIUCh Ha TpaHULE
o0nacTu MccleI0BaHui, YTO He MO3BOJIMIIO IOCTPOUTH MOMEpPEUHbIe pa3pe3sl yepes Buxpu. Kpome
TOTO, CTAHIIMU ChEMKH 3aXBaTUJIU JHUIIb NepudepuitHble 4acTH BUXPEH U HE 3aXBATWJIM HU OJTHOTO
MoOIIHOTO BUXpsi ¢ oTkiIoHeHHeM BIIM OGomee wem Ha 15 cm. BeprukambHOe pacrpocTpaHeHHE
anBeJUTMHTa (B LMKJIOHAX) M JayHBEJUIMHTA (B aHTULMKIIOHAX), 10 HALIUM JIaHHBIM, JOCTUTAJIO 110
kpaiineii mepe 400 M Bo Bcex ciydasx. Jlydiie Bcero BIHMSHHE BHUXPEH NPOSBISIIOCH B
pacmipeieieHuu COJICHOCTH W PAaCTBOPEHHOTO KHCIOpPOJA; MOYTH BO BCEX CIIyYasX TaKXKe SBHO
OTPaXKaJIOCh B paclpeleieHud HHUTPAaToB. PacrpenerneHne TeMIepaTypbsl W CHIMKATOB PEIKO
OTpaXaJio BIMSHUE BUXpEW. BepTHkanbHOE CMEIIEHUE W30JMHUM B pailOHaX JEHCTBUSI BUXpEH
nocturana 50 m. Criemyer OTHEIbHO OTMETHTb, YTO BCE COOOIICHHBIC XapaKTEPUCTUKH ObLIH
3aUKCUPOBAHBI B MEPUPEPUNHBIX YACTIX ME30MACIITAOHBIX BUXPEH, MOATOMY WX HENb3sl CUUTAThH
xapakTepHbIMU. OHH OTpa)karoT JIMIIh OOIIHE YePThI BEPTHKAIBHON CTPYKTYPHI BOJ B OOJIACTIX
NeICTBUS BUXPEii; B LIEHTPAJIBHBIX YaCTAX KOTOPHIX MOTYT HAaONIOAAThCS CYIIECTBEHHO Oojiee SpKO

BBIPAKCHHBIC 0COOEHHOCTH.
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JlanHas paboTa mokasaja, 4To B BepuHroBoM Mope OIHOBPEMEHHO MOTYT JEHCTBOBAaTb
HECKOJIBKO Me30MacIITaOHBIX BUXPEBBIX 00pa30BaHUM pa3iIMYHBIX 3HAKOB, KOTOPBIE CYIIECTBEHHO
BIMAIOT Ha pacupeieiicHne (QU3MUECKUX MapaMeTpoB, OMOTEHHBIX BEIIECTB M PACTBOPEHHOTO
kuciopona. Kpome Toro, paspaboTaHa NpUHLMIIMANbHAS METOAMKA aHaIu3a HSKCIEIUIIMOHHBIX
JAHHBIX BBICOKOTO pa3pelleHHs ¢ LeJblo omnpeaeieHus obnactell BnusHus Buxpeil. K coxanenuro,
JAHHBIA TOAXOI HE MO3BOJISIET CHENaTh TOYHBIE 3aKIIOUEHHUS O CTPYKTYpe Me30MacIlTaOHBIX
oOpa3oBaHMii 3amajgHoi uacTu bepuHroBa Mops M BIMSHHMS HMX Ha MOPCKHE OHOpECYpCHI.
Nmeromuxcss JaHHBIX, MOIYYaeMbIX €XErofHo Oe3 MpHUBSI3KM IO CIIyTHUKOBBIM JaHHBIM,
HEIOCTaTOYHO, YTOOBI ClleNaTh TaKUe BBIBOABI. Takue HCCIeAOBaHHUS MOTYT JaTh OONbLION 00beM
HOBBIX JIaHHBIX, KOTOpBIC MO3BOJMIM OBl OoJiee paLMOHAJIBHO OPraHMU30BaTh MPOMBICEN U

HCIIOJIb30BaHUE MOpCKuX OuopecypcoB [Camko u ap., 2010].
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E>xerogHoe BOCIpoM3BOJCTBO OMOPECYPCOB HAXOAUTCS B MPSIMOM 3aBUCUMOCTH OT KauecTBa
BOJIHOM Cpe/Ibl U TUAPOJIOTHUYECKOTO PEKUMA BOJAHBIX OOBEKTOB.

B mocnenHue robl CHMKAETCSl YPOBEHB 3arpsi3HEHHUS BOJAOEMOB, OJTHAKO ATO OOBSICHIETCS
HE YJy4IlIeHHEeM KadyecTBa COpachlBa€MbIX BOJl, & YMEHBIIEHHEM HX KOJMYECTBAa HU3-3a OOIIEro
craja Ipou3BOACTBA. B TO ke Bpems, 3arps3HEHHE BOJOEMOB C IPOMBILUICHHBIX IIPEANPUATHN
MIPOJOIDKACTCS, TAKXKE KaK M ¢ 00BEKTOB arporpoOMBIIIICHHOTO KOMIUIEKCA.

B HacTosimiee BpeMsi TOKCHKOJIOTHYECKYI0 WH(POPMAIMIO O COCTOSHHHM BOJHBIX OOBEKTOB
MOXHO IIOJY4YUTb, UCIIOJB3Ysl UHTErPAJbHYIO OLEHKY KauecTBa CpPelbl IO COBOKYITHOCTH BCEX
BXOJSIUX B HE€ KOMIIOHEHTOB. Takas OIleHKa BBIMOJIHIETCS METOJOM OMOTECTHPOBAHMS BOIBI U
JIOHHBIX OTJIOXKEHHUH BOAHOTO O0OBeKTa. Merox Oojiee MPOCT B HCIOIB30BAaHUM M MEHEe
JIOPOrOCTOSII, MO CPaBHEHUIO C (PU3MKO-XMMHUYECKUMHU METOJaMU OLEHKHM KOHILIEHTpalui

3arpA3HAOIINX BEIICCTB B BOAHOM 00BEKTE.
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B Becenne-netuit nepuon 2011r (maif, uionp) BHepBble NPOBEACHO OHMOTECTUPOBAHUE
BOTHON cpenbl (TMOBEPXHOCTHBIM CJIOH) M JOHHBIX OTIOKEHMHA Tpynmbl A30BCKUX JIMMAaHOB
(Kuzunramckoro, byrasckoro, Llopyp, Butssesckoro) u npuieratomeit k Kepuenckomy npoiuBy
ydacTtka YepHoro mops (puc.1).

buorectupoBaHue NMPOBEAECHO Ha JABYX CTaHAAPTHBIX MOPCKUX TecT-00beKTax (uro- u
300IJTAHKTOHHBIX OpraHu3Max B coOTBeTCTBUH ¢ poccuiickumMu ['OCTamu (rapMOHH3UPOBAHHBIMU
otHocutenbHo MCO), cpok BBeneHus B aeiictBue kotopbix 01.01.2012r: T'OCT P 53886-2010
(MUCO 14669:1999) «Boma. Metonpl omnpeneieHus: TOKCHYHOCTH IO BBDKHMBAEMOCTH MOPCKHX
pakoobpazueix» u I'OCT P 53910-2010 (MCO 10253:2006) «Boma. Metoasl ompeneneHus
TOKCHUYHOCTH I10 3aMEIJIEHUIO POCTAa MOPCKUX OAHOKIIETOUYHBIX BOIOPOCIE».

[TpoGwr Boas! 3 peku KyOanka, 10 ee BrageHus B KH3uiTanickuil TMMaH, HCCISIOBAIA HA
MIPECHOBO/IHBIX CTaHAAPTHBIX TECT-00bEKTax coriacHo «PykoBojacTBa Mo onpeneseHuo METOI0M
OMOTECTUPOBAHMUSA TOKCUYHOCTU BOJ, JOHHBIX OTJIOKCHMH, 3arps3HSIOIIMX BEIIECTB U OypOBBIX
pactBopoBy», yTBepxaeHoro MIIP Poccuu 27 anpens 2001 1., KOTOpoe MOCTY>KHJIO OCHOBOM Jisi

rapMoHHu3ali MCTOJ0B 6I/IOTGCTI/IpOBaHI/I$I, IIPUHATLIX B POCCI/II/I, C MCXKAYHApOAHBIMU MCTOAAMMU.

36°52E 36°54E 3°96E 36°58E 37°00'E 37°02E 37°04'E 37°06'E 37°08°E 3r°0E 3r2E
I . ! . ! . 1 . I , I . 1 . I , 1 . I . 1

45°08'N

45°06'N

45°04N

45°02N

Puc. 1. Cxema cranumii B rpynne Kmsuaramckux jqumanos (2011 r.)

TokcHYHOCTH MCCIEAYEMBIX MTPOO OLIEHUBATHU MO0 HanOOJee YYBCTBUTEIHLHOMY TECT-O0BEKTY
(300TUUTAHKTOHHOMY WM  (DUTOIUIAHKTOHHOMY TECT-OPTaHM3MY), MOKA3bIBAIOIIEMY HauOOJIbIlee
3HAYCHHE TOKCUIHOCTH TpoOkI. [Ipoba xapakrepu3oBaiach Kak HETOKCHYIHAS (KH3HENCATEITHHOCTD
TE€CT-OPraHW3MOB Ha YPOBHE KOHTPOJISI, @ TAKKE CTUMYJISALMS MOKA3aTesled >KU3HEHAEATEIbHOCTH

(I)I/ITOHJ'IaHKTOHHBIX TECT-0pr aHI/I3MOB); MaJIOTOKCHUYHasdA (CHI/I)KCHI/IC BbBIDKMBA€CMOCTHU 300IIJIAaHKTOH-
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HBIX TECT-OPTraHU3MOB, CHIDKEHHE (PIyopecleHIInu (PUTOIUIAHKTOHHBIX TecT-opraHu3mMoB oT 10 1o
20%; cnaboTokcuuHas (CHIDKEHUE TIIOKa3aTelield IKU3HENeATeIbHOCTH Opranm3smMoB a0 30%:;
cpenHeTokcuyHasi  (cHmkeHue Tmokazareneid or 31 mo 49%); BBICOKOTOKCHMYHAS (CHIDKEHHE
noka3zateneit Ha 50 % u 6onee).

Kak moxkazanm pesynabraTbl OMOTECTHpPOBAaHHs, MPOOBI MOPCKOW BOIbI, OTOOpAaHHBIE B
BECEHHUM mepuon (Mail) mo cranmus ucciaenoBanus B Kusmnramickom, byrasckom numanax, a
Takke B Jumane Llokyp, xapakrepusyroTcs Kak ciabo WIM CPEJHETOKCHUYHBIE IO IOKA3aTessM
KU3HEACITILHOCTH (PUTOIUIAHKTOHHBIX OPraHU3MOB (CHIKEHHSI  (HOTOXEMOJIIOMUHHUCIICHIIMU
OJTHOKJIETOYHBIX Bomopocneil Phaeodactylum tricornutum Bohlin). 300mMIaHKTOHHBIE TeCT-
opranmu3mbl Artemia salina L mpu 3TOM HaXOAMIUCH B dKCIIEpUMEHTE Ha ypoBHE KoHTpoust (100%
BBIKUBAEMOCTD ).

B netnuit nepuos (Uroib), IO CPAaBHEHUIO C BECEHHUM (Mail), Mpu OMOTECTUPOBAHUU BOJIBI
JMMaHOB OTMEYalOCh CHIDKEHHE >KM3HENEATEIbHOCTH HE TONBKO (UTOIUIAHKTOHHBIX, HO H
300TIAHKTOHHBIX OPTaHU3MOB. 3HAUEHUE TOKCHYHOCTH MPOO BOIBI HA HMCCICTOBAHHBIX CTAHITUSIX
KaK MpaBUJIO yBEJIWYWIOCH: B KH3MIITalICKOM JINMaHe OT CPEJHETOKCUYHOM /10 BBICOKOTOKCHUYHOM
(ct.4 - x ceBepy ot BnageHus p. Kybanka B muman). B Byrasckom numane (ct.18 3anmagHas 4acthb
numana) u B nuMaHe Llokyp (ct. 9 u 11 B 1okHOM u cT.20 B IEHTpajIbHOW 4YaCTU JTUMaHA) —
TOKCUYHOCTH YBEJIMYMBACTCS OT CIA0OTOKCHYHOM J0 CpeAHETOKCHMYHOW. OT Cl1aGOTOKCUYHON 10
MaJIOTOKCUYHOM MOHU3WIOCh TOKCUYHOCTh Ha 2-X cTaHuuax Kusmnramickoro numana (ctT.1 B roro-
BOCTOYHOM 4YacTH, CT.7 B LIEHTpaJbHON uyacTH). B BursazeBckom nmmane OuMoTecTHpOBaHHE BOJBI
MIPOBOJIUJIOCH TOJIBKO B JIETHUH Tepuojl (MIONb), pe3yJbTaThl Ha BCEX HCCIIEIOBAHHBIX CTaHIUSIX
MoKa3ajy ciabyro TOKCHYHOCH MO PeakiusM 000MX TECT-00bEKTOB.

buorectupoBanue Boasl peku KyOanka, Bmagaromedt B Kusunramckuii numas, mokasano
OTCYTCTBHE TOKCMYHOCTU — IIOKAa3aTeNU KU3HEAEATEIbHO IMPECHOBOJHBIX 300IJIAHKTOHHBIX
Daphnia magna S. 1 UTONIAHKTOHHBIX OJHOKJIETOUYHBIX BOHOpOCIAX Scenedesmus quadricauda
(Turp) Breb nHaxoaunucek Ha ypoBHE KOHTPOJISL.

B UepHomopckoii mpuOpekHON 30HE Ha HCCIAeNOBAaHHBIX CTaHIMAX (51, 7, 10m,) otmedeHa
HetokcnyHas Boja (100% BBDKMBAEMOCTh 300IUIAHKTOHHBIX TECT-OPraHU3MOB U CTHUMYJISILIUS
¢utormnanktoHa or 13 nmo 42%). B To ke Bpems craHums ln (3amagHas yacTh B pailoHe
Kepuenckoro nponusa Ha Beixoze B UepHoe Mope) mokazana ciaabyro TOKCUYHOCTh MO MOKa3aTelto
ey 300IUTAHKTOHHBIX OPTaHU3MOB Ha 25% ((UTOIIAHKTOHHBIE OPTaHU3MBI XapaKTEPU30BAIHUCH
TeHaeHuuen (7%) K CTUMYIISIIN).

JloHHBIC OTIIOKEHHS (WX BOJHBIC BBITSDKKH O3 pa30aBiIeHMs) B BECCHHUM W JICTHUN TIEPUO]T

B Kwusunranickom aumaHe XapaKTCpU30BAJIUCh CPECAHCTOKCHYHBIM YPOBHEM 11O TeCT—O6’bCKTy

285



(UTOIMIAHKTOHHBIE OpraHu3Mbl (CHIkeHUe ¢uyopecueHuuu ot 31 mo 40%), KU3HEAEATEIBHOCTh
300TJIAHKTOHHBIX OPTaHU3MOB, KaK 3TO OBUIO OTMEUEHO paHee ISl BOAHOU Cpe/bl, HaXxonuiIach Ha
koHTponbHOM ypoBHE (100% BbDKHMBaeMocTh). [lpu pazOaBieHHM BOIHON BBITSKKH JOHHBIX
orinoxeHud B 2 u 10 pa3 CHWKAJIO TOKCHYHOCTh, MPU ITOM OMOTECTHPOBAHUE IMOKA3bIBAJIO, KaK
MIPaBUJIO, HETOKCHYHBIM YPOBEHB MPOO.

B byra3sckoM snmMane u JinMaHe LIoOKyp — JOHHBIE OTIIOKEHUS B JICTHUM NEPHUO NOKa3aIu
3HaYEHHUE OT CJIA00TO A0 HETOKCUYHOTO YPOBHS U B OCEHHUH MEPUOJ — CPETHETOKCUYHBIA YPOBEHD.
Pa3Benenne BOAHBIX BBITSKEK JTOHHBIX OTJIOKEHHH B 2-10 pa3 Takke MOKa3bIBAJIO HETOKCHUYHBIN
ypoBeHb mpo0. CHMKEHHWE TOKCMYHOCTH BOJAHBIX BBITSKEK JOHHBIX OTIoxkeHwid B 2-10 pa3 mo
HETOKCUYHOTO YPOBHS MTOKA3bIBAET, YTO JIOHHBIE OTJIOKEHHUS (KaK JIETO 3arpsi3HAIONINX BEIIECTB) HE
MMEIOT BBICOKOTOKCHYHBIX M CTAaOMJIBHBIX aHTPOIMOTEHHBIX 3arpsi3HAIONIMX BEIIECTB. ITO
MOATBEPKAAIOT JaHHBIE KOJTMYECTBEHHOTO XMMHUYECKOTO aHAIN3a 3arPSI3HAIOIINX BEIIECTB B BOAE U
JIOHHBIX OTJIOKEHUH (COAEp)KaHUE TSKENbIX METANIOB, HE(PTSIHBIX YIIEBOAOPOAOB U (HDEHOIOB),
KOTOPBIX OIPENENSIOTCS B Ipeaenax (pOHOBBIX 3HAYCHHA, HE TIPEBBIIIAOIINX OITYCTUMbIC YPOBHH
[MensiukuHa | JIp., TaHHBIA COOPHUK].

Taxum o0pa3zom, OMOTECTUPOBAHNE BOABI U TOHHBIX OTIOKEHUH KU3miramckux JMMaHoOB U
npuOpexxHoit vactu YepHOro Mopsi XapakTepu3yeT UCCIeqyeMble BOJHBbIE OOBEKTHI Kak

HE3arpsA3HCHHBLIC.

VIK 628.394.17:661.195
MOHHUTOPHUHI X/ IOPOPTAHUYECKHUX IIECTUIIN 0B

B BOJAHBIX CUCTEMAX POCCHUHA
A.B.Ko3un
OI'VII « BHUPOy, Mockea, Poccus

MHoroneTHee U OECKOHTPOJIILHOE MpPHUMEHEHHE XJIopopraHudeckux mectuiunos (XOIT)
JUISL YIyYILIEHUS] ypOXKas CEIbCKOXO3IMCTBEHHBIX KYJIBTYp MPHUBEJIO K NIOOATBHOM IKOJIOrMYECKOM
npobsemMe, KOTopasi BBI3bIBAET 00OCHOBAHHOE OECIOKOWCTBO HKOJOTOB BO BceM Mupe. bombimas
03a004€HHOCTh MHPOBOTO COOOIIECTBA Hadama MPOSIBISTHCSL TOCJE TOTO, KaK OTYETIIMBO
BBIIBIIICS 3(PQeKT «OymepaHra»: OKa3aloCh, YTO MHOTHE HWHCEKTULUABI, HCIOJIb3yeMble IS
O0OpBOBI C BpPEOHBIMH HACEKOMBIMH, CIIOCOOHBI HAKAIUIMBATHCA B PA3JIMYHBIX OOBEKTaX W

MUTPUPOBATH TI0 OMOJIOTHYECKON MM, B TIOCJICIHEH CTaJud KOTOPOM SIBHIICS CaM 4ejoBeK. Tak
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JUINTEIHHOE BpEMs, 3a/IepKUBasChb B BEPXHUX CJOSX TOYBBI, MPOXOAS Yepe3 MOBEPXHOCTHEHIE,
TEpPUTCHHbIE, CKIIOHOBBIE, XO3AUCTBECHHbIE U OBITOBbIE CTOKH, IIOMaJas B PEKHU, MOPS M OKEAHBI,
y4acTBysI B IJIOOQJILHOM  aTMOC(HEPHOM TEPEHOCE, MECTHIHIBI PACTPOCTPAHSIOTCS B BOTHOU
cpele, MPOHUKAs B MUIIEBYIO HEMOYKY FMAPOOHOHTOB.

O6namas TOKCMYHBIMH UM KaHIIEPOTCHHBIMH CBOMCTBaMH, a Takke Omaromapsi cBoei
CTOMKOCTH K pa3pylICHHIO M  JIUNO(UIBHBIM CBOWCTBOM, OHH aKKyMYJHPYIOTCS B BOJHBIX
opraHu3Max B HECKOJIbKO pa3 Ooibllie, 4eM B CBOCH cpele OOMTAaHWS U BMECTE C PHIOHBIMHU IIPO-
QyKTaMH TOMaJaloT Ha CTOJ moTpedutento. B 3Toi cBA3M MOHUTOPUHI OCTaTOYHOTO COZAEP-KAHUS
XOII B ppIOHBIX ¥ HEPHIOHBIX 00BEKTAX MPOMBICTIA OCTAETCS BAXKHOW MPAKTUUYECKOM 3a/1auei.

B nanHOit pabore ObUIM TPOBENEHBI  HCCIEAOBAHHS KOJIMYECTBEHHOIO COCTaBa Ha
conepxanune XOII B peioe Basyckoro Bogoxpanwmma (TBepckas obmactb, aepeHs LllexymauHo)
u pekn Arugens (PecmyOnmuka bamkoproctan.) B kadecTBe marepuaia MCCIeIOBaHUS TOCITYXKH-
AU TpoObI MBIIEYHON TKaHW pbIO (Kapacs, OKyHS, KPacHOMEPKH, YKIETKH, MIYKH, Cydaka).
Conepxxanne XOIT (o, B, v - u3omepsr 1,2,3,4,5,6 rekcaxJOpIUKIOTEKCaHa, IUXJIOPAUPEHIII-
tpuxsiopaTansl ( o,n- AT wu mn- AT u ux merabonuts ( o,n-, m,in — ]I, u JI/IE) B MbImeunoit
TKaHH PHIO OMPENessiiii METOAOM Ta305KUIKOCTHOM Xpomarorpadun mo MY Ne 3151-84 [1]

KauectBennniii cocra ['XIII' B oOpa3max MbIIII NpeAcTaBieH o-, -, Y- H30MepaMu
(Tabnmuna) B GonpImHCTBE 0OOBEKTOB OTMEYEHO MOHOTOHHOE pacIipefesieHHe 3TUX U30MEPOB — Ha
ypoae 0,001-0,003 wmr/kr. HMx cooTHomeHue B mpoOax s JBYX Ppas3HBIX reorpaguuecku
pAacCloONIOKEHHBIX ~ y4acTKOB HMeeT cxofaHbid xapakrep. Ilpm stom XI'XII w XJIT BO Bcex
HCCIIEIOBAHHBIX 00pa3lax phl0 3HAYUTEIHHO HUKE HOPMHUPYEMbBIX 3HAUEHUH, YCTAHOBIIEHHBIX B
Poccun mns JAT u I'XUID B mpecHoBognoit peidbe — 300 m 30 Mkr Ha 1 Kr ChIpoil Macchl
COOTBETCTBEHHO.

Tabnuua
Conepxanne koHuenTpannu XOII B nccinenyembix o0pasnax

Nzomepnr I'XIT, MKT/KT JJIT u ero MeTabOIHUTHI, MKT/KT
O6bekT na- | o,p- | mo- | o,i- | I,m-
ncenenosanms | & | P | v | EOXUE 0 e o | g | o | e | T
Basyckoe BopoxpaHuaume
Kapacs 0,2 | Ho | 0,2 0,4 0,6 0,1 0,2 0,8 1,9 3,6
OxyHb 0,2 0,1 10,2 0,5 0,5 0,2 0,5 0,1 1,1 2,4
KpacHorepka 03101102 0,6 0,8 H.O 0,6 H.O 1,9 3,3
VYkierka 0,210,102 0,5 0,8 0,1 0,2 0,1 1,5 2,7
Pexa Arunenn

[yka 02101102 0,5 0,6 0,5 0,6 H.0 2,1 3,8
Kapacp 03101109 1,3 2,2 0,6 0,8 H.O 3,7 7,3
Cynak 0,210,102 0,5 1,1 0,3 0,3 H.0 1,3 3
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KauectBennsriii coctaB JIJIT u ero meTabonuToB BO Bcex o0pa3iax MpeAcTaBleH UCXOTHBIM
BemiectBoM JIJIT wu mpomykramu ero tpanchopmanmu: /I, AJE. [Ipeobnaganue dpopmer JE
CBUJICTEILCTBYET O JIaBHEM TocTyruieHnu B skocuctemy JJT [2,3]. OOnapyxkenusie ypoBHu XOII
(OIAT wm TXLI) B MBIIICUHONH TKaHH WCCJICIOBAaHHBIX PHIO aHAJOTUYHBI 3HAYCHHSIM,
3aperucTpUPOBAaHHBIM Ui Jema w3 PwiOuHckoro Bomoxpanwmmiie (1,8-6,8 mkr/kr u 0,06-2,6
MKT/KT) [2], st cymaka u3 A30BCKOTO MOpsi (2—6 MKT Ha 1 Kr cbIpoit Macchel) [3], U B HECKOIBKO
pa3 HIKe, YeM B MBIIIEYHON TKaHU OCETPOBBIX PBIO (8—99 mkr/kT) [3].

AHanu3 pe3ylbTaToOB HCCIENOBAHMM 10 OMNPEACNICHUIO CONEp)KaHUs  TOKCHKAHTOB B
MBIIIEYHON TKaHU PHIO MO3BOJSET CAENATh 3aKIIOUEHHE YTO, HECMOTPS Ha 3ampeT MPOU3BOJICTBA U
npumenenus XOII B CCCP u 3atem B Poccuu, oHM MO NpeXHEMY MTPOAOIIKAIOT IPUCYTCTBOBATD, A
MOCKOJIbKY Tiepuoy nmonypacnana aist JJIT 15—20 net [4], TO, BeposiTHEE BCETo, A0 CUX IO UACT

€ro BbIMBIBAHHE U3 MOYBHI MPUJIETAIONIUX K PEUKE U BOJOXPAHUIIHILY TEPPUTOPHUHL.
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VYIK 597-1.044:597.442
COAEPKAHUE TOKCHYECKHUX 3JIEMEHTOB

B TKAHAX PYCCKOI'O OCETPA

H.B. Ko3nosa, E.B. Bvikoséa
Q@I'VII «KacnHUPX», Acmpaxans, Poccus

Bospacraromiee BIusiHHE aHTPONOTEHHBIX (PAKTOPOB HA KOHTHHEHTAJIbHBIC BOJOEMBI
MIPUBEJIO K MOBBIIICHUIO YPOBHS TSDKEIBIX METAJUIOB B BOJIHBIX SKOCUCTEMAX, B TOM YHCIIE B Cpele
Bonro-Kacnuiickoro 6acceiina [BopobbeB u ap., 2006]. Tsxensie MeTamisl B ruapocdepe
XapaKkTepU3yIOTCS JBOWCTBEHHBIM JIEHCTBHEM: B MAaJIbIX KOHIIGHTPAIMSIX OHH 00eCIeYHBarOT
HOpPMaJIbHOE MPOTEKAHHUE KU3HEHHBIX (DYHKIIMH THIPOOHMOHTOB, a MPU W30BITOUHOM COICPKAHUH B
BOJIHOM cpejie BBICTyNaloT Kak TOKCUKaHThl [ Kupuuyk, 2006; laBeinos, Taracos, 2002].

B cBs3M Cc O9TUM TIEPBOCTENEHHOE 3HAYCHHE MPUOOPETaeT U3yUYeHHUE HAKOIUICHUS
TOKCHUYECKHX JJIEMEHTOB B THIpoOMoHTax Kacrumiickoro mMopsi, Tae B MOCIETHUE IECATUICTUS
MIPOU30IIIO KaTaCTPO(PUIECKOE CHIKEHUE YUCIEHHOCTH OCETPOBBIX M JPYTHUX IIEHHBIX BHIOB PhIO
B ecTecTBEeHHBIX Bojoemax [MBanos, 2000; Biacenko, 2008].

OObexkTaMu  WCCNENOBAaHUS BBIOpAaHBI PYCCKUE OCeTphl Acipenser gueldenstaediti,
omosnieHHble B CeBepHoM Kacnuu B 2009 1. 3MepeHnst MacCOBBIX KOHIICHTPALMM CBUHIA, KaIMUs
U PpTyTH B OpraHax M TKaHIX PbIO MPOBOAMIM METOIOM AaTOMHO-a0COPOIIMOHHOM
cnektpodoromepun. Matepuansl ucciaenoBaHuii oOpaboranbl cratuctuyecku [Jlakun, 1973] ¢
HCIONb30BAaHUEM KOMIIBIOTEPHOI MporpamMmbl «Statisty.

Pesynbprarel MccrnegoBaHusT OPraHOB U TKaHEH PYyCCKOTO OCeTpa BBISBWIIM CIEAYIOIIEE: B
netauii nepuon 2009 1. yCTaHOBIEHO, YTO AUANA30HBI COAEPIKAHUS CBUHIIA, CIOCOOHOTO Ja)e MpH
OYEHb HU3KHX KOHIICHTpAILMSAX B BOAHOW Cpe/e HAKAITMBAThCs B TMAPOOMOHTAX, BBI3bIBAS Hapy-
meHne PyHKIUA MHOTHX CHUCTEM MX OpraHu3Ma, BapbHpoBasid B Mblmiax ot 1,15 mo 2,67 Mmr/kr,
nedenn — ot 1,42 go 2,18 wmr/kr, B xabpax — ot 0,62 go 3,63 mr/kr, ronagax — oT 1,41
10 2,03 MI/KT.

Kagmuii sgBnsercs OOHMM HM3 HaWOOJCE OMNACHBIX TOKCHYHBIX TSDKEIBIX METAlJIOB, B
HACTOSIIIIEE BPEMS €r0 XapaKTEpHU3YyIOT KaK BeAylnid 3konojuntoTaHT [KorenbHukoBa u np., 2008].
VYpoBeHb copepxkaHus KaaMusi B opraHuzMe pei0 Haxomwiacs B mpenenax ot 0,20 go 0,41 mr/kr
B MbImmax, ot 0,27 go 0,48 mr/kr — B mewyenu, oT 0,20 mo 0,51 mr/kr — B xabpax, ot 0,19

10 0,45 MI/KT — B TOHaJax.
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Cnemyer oTMeTWTh, 4TO Haubonbiiue KoHueHTpauuu cBuHna (3,6 JJOK) u kammus
(2,6 IOK) 3apeructpupoBansl B xkaOpax oceTpa, OTJIOBICHHOTO B paiioHe 0. OUUpKUH.

Habnionenus 3a ypoBHEM coaepKaHHMs PTYTH B OpraHax M TKaHSIX PYCCKOTO OceTpa
MPOBOAUIN B JETHUN mepuod. W3BECTHO, YTO MPONECCHl ACTOKCHKAIMM COEIWHEHUH 3TOTro
JJIEMEHTa B JKMBOM OpraHU3MeE JIMOO OTCYTCTBYIOT, TUOO OJOKHPYIOTCS MPHU TOCTATOUYHO HU3KHUX
koHUeHTpausax [Ipemsunx u ap., 2006]. B opranax u TKaHSIX PYCCKOIO OCeTpa KOHIIEHTPALIMHU
pTyTH BapbupoBanu B npeaenax 0,0074-0,1471 mr/kr B mbiteyHoii Tkanu, 0,0142-0,0830 mr/kr — B
neuenu, 0,0054-0,0214 mr/kr — B xabpax, 0,0035-0,0879 mr/kr — B roHagax. MakcuMaiabHOE
comepxanue gaHHoro snementa (0,1481 mr/kr) otMeueHo B mpoOax MBIIII, OTOOpaHHBIX B pailoHe
ceana Cpenneit JKemuyxkHOll OaHKH, YTO OBLJIO 3HAYUTENBHO HUXKE  PBHIOOXO3AHCTBEHHBIX
HOPMaTHBOB.

B ocennuii nepuoa Bbeicokue koHIeHTparuu cBuHNa (10 7,2 JIOK) u xkaamus (mo 4,3 JJOK)
3aUKCHUPOBaHbBl B MBIIIIAX, TOHAAaX, MEUEHU PYCCKUX OCETPOB, BBUIOBICHHBIX Ha TpaHHUIIC
Cesepnoro u Cpennero Kacnus. /Ilnana3zon 3nauenuit cBuHua Bappuposai ot 0,50 MI/Kr B meueHu
1o 7,18 mr/kr — B MbItieqyHOU TKaHU. CofepKaHue KaJMUs HAXOAUJIoCh B peaenax ot 0,05 mr/kr B
nedenn 10 0,85 wmr/kr B Mbmmmax pei6. Crneayer OTMETUTh, YTO B CE30HHOM JAMHAMUKE
3aperucTPUPOBAHO MOBBINIEHUE CPEAHUX KOHIIEHTpanuii cBuHIa (B 1,7 paza) u xaamus (B 1,3 paza)
B MBIIICYHON TKaHU OTHOCHUTEIHHO JIETHUX MCCIEAOBAHHWM TEKyIero roma. B medenw, »abpax u
TOHaJax colepKaHUsl TOKCUKAHTOB oceHblo 2009 T. OBLJI0O HAa YpPOBHE HCCIEAOBAHUMA JICTHETO
repuoa.

Takum 00pa3oM, TpHU KCCIAEAOBAaHUHM OPTaHOB M TKaHEH PYyCCKOTO OCeTpa Ha COAEpKaHUE
TaKMX TOKCHUYHBIX METAJJIOB, KaK CBHUHEI, KaJMHA W PTyTh, BBISABIECHO, YTO K paloHaM C
MOBBHIIICHHBIM YPOBHEM TOKCHKAHTOB B OpPraHW3ME PBIO OTHOCATCS 30HBI 3alaJHON YacTH
MPEAYCThEBOTO MPOCTPaHCTBa p. Boaru m 1meHTpanpHas TIyOOKOBOIHAs 30Ha Mops. Hakoruienwue
TSDKEJIBIX METaUIoB B THApoOroHTax CeBepHoro Kacmus cBsi3aHO ¢ BBICOKMM MPOTPEBOM CEBEPO-
kacnuickux Box B 2009 r., Temmeparypbl KOTOPBIX MPEBBIMIAIHA IMOKA3aTEIN KaK MPEIbIAYILIEro
rojia, TaKk U CPEAHEMHOTOJIETHHE BEJIMUMHEL. B crcTemMe «ruapoOnOHT-BOIHBIN pacTBOP» MOJIEKYIIbI
pacTtBOpeHHBIX TM BBITECHSIOT MOJIEKYJI BOJIbI HA TIOBEPXHOCTH THAPOOMOHTOB, MMPOHUKAS B TKAHU
pBIO depe3 koxky. Ce30HHAsT M3MEHYMBOCTD COACPKAHUS TSDKEIBIX METAUIOB B OpPTaHaX M TKaHAX
pBIO XapakTepu3oBaIach OOIICH TEHIEHIIMEW K YBEIWYCHHIO KOHIICHTPAIIMA CBUHIIA M KaJMHS B

OCEHHUU NEPUO/I.
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B 3akmioueHnn HeoOXOOUMO OTMETHTh, YTO HEOIHOPOTHOCTh AKKyMYNSIIMA TOKCHKAHTOB
prI0aMU MOXET OTpaXkaTh CTeNMeHb aHTPOIIOTEHHOTO Mpecca Ha Y4YacTKu akBaTopuu Kacmwmiickoro
Mopsa. JlomonmHuTENbHAas TEXHOTeHHAs Harpys3ka, OOYCJIOBJIEHHas pa3BUTHEM He(TerazoBoro
KOMIUIEKCca Ha akBaTopuu Kacnus, MOXXeT IPUBECTU K POCTY KOHLEHTPALMI TSKEIbIX METAJIOB B
TUAPOOMOHTAX HA YpPOBHE OTHENbHBIX pailoHOB. [[ns oOecneuenuss s¢ddexTuBHOrO mpouecca
KOMIUIEKCHOTO MOHUTOPHUHIA TSKEIBIE METAJUIbl CIEIYEeT pacCMarpuBaTh KaK OJHO M3 OCHOBHBIX
HallpaBJI€HUI MCCIEOBAaHUSA, OMNpPENETAIONIee 3HAUEHUs KOTOPOro 3aKJII0YaeTCs B OLICHKE
TOBAPHOTO Ka4e€CTBAa MPOMBICIOBBIX BUIOB pbIO, (OPMUPOBAHUU HMX YHUCIEHHOCTH M BHJIOBOTO
pasznooOpasus Bonro-Kacnwuiickoro 6acceiina.

Cnucok JuTeparypsl

Baacenko, A.Jl. [Tpo6rnemMbl Bocipou3BOACTBA 3aracoB oceTpoBbix B Bonre / A.Jl. Biacenko
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KoreabnnkoBa, C.B. OcoOeHHOCTH MEPEKUCHOTO OKHUCIICHHUS JIUTIHUI0B HEKOTOPHIX OPraHOB
W TKaHEW OeNbIX KphIC B ycIOBUAX KaamueBod wmHTOKcukarnued / C.B. KorenbnumkoBa [u mp.]:
TE3UChl 6- MexayHap. OHMOTr€OXMMHUYECKON MIKOJIbI «bHOT€OXMMHS B HApOIHOM XO3SMCTBE:
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2008. — C. 155-156.

Jlakun, I.®. buomeTpus // Yuebnoe nmocodbue. — Beiciras mkoma. — 1973. — C. 174.

291



VIIK 639.2.05
COBPEMEHHBIE I'M/IPO3KOJOI'MYECKHUE YCJIIOBUA

®OPMHUPOBAHMUS PBIBOITPOAYKTUBHOCTH BOJIT'O-KACIIUA

A.B. Ky3un, E.I. /lapovicuna
QI'VII «KacnHUPX», Acmpaxanws, Poccus

Bonro-Kacnuiickuii 6acceiiH W3IaBHA CIABUTCS YHUKAJIHLHOCTBHIO BHIOBOTO Pa3zHOOOpa3ms
uXxTHO(ayHBl ¥ BBICOKOW OMONOTHYECKOW MPOAYKTHBHOCTHIO. MxTHO(ayHa Kacnmiickoro mops u
YCTBEBBIX 00JacTell BHAJAIONIMX B HEr0 peK IMpeacTaBieHa 124 BujaMu W TOIBHJIAMH PHIO,
npuHauiexkamux K 17 cemeiictBam [Cynakos, 2007]. [IpombicioBoe 3HaueHue umeroT 40 BUIOB U
noABUI0B pbI0. 1o yIoBaM LEHHBIX MPOMBICIOBBIX PHIO MPECHOBOAHOTO KOMILIEKca (ca3aH, Cylak,
BoOa, nem u ap.) Bonro-Kacnuiickuii paiion 3anumaeT nepBoe mecto B Poccun. [onst ymoBoB
coctasisieT okoio 40% (250 TbIc. T) pbIO BO BHyTpeHHUX Bojoemax Poccun.

K Mopckum mpombicioBeiM Bugam Kacmus OTHOCSTCS: KWIbKM — (aHYOYCOBHUIHAS,
Oosplieriaszas, OOBIKHOBEHHAs), celbau, kedanab u np. OcoOblil cTaTyC MPUHAMICKUT OCETPOBBIM,
MHUPOBOW TE€HO(OHII KOTOPBIX COXpaHWiCcsS Toinbko B Kacmwmiickom Oacceitne. 3mech oOUTaOT 6
BUJIOB OCETPOBBIX: PYCCKHIl OCETp, MEPCUACKHI OCceTp, ceBprora, Oemyra, UM U CTEPISAb.

BaxxapiMu prIOOTIPOMBICIIOBEIMU ydacTKamMu Bonro-Kacnuiickoro paiioHa Ha MpOTSHKEHUH
MHOTHMX JECATUIETHI SIBISAIOTCS Aenbra Bonru, BiIodas 30HY 3amaJHbIX MOJACTENHBIX WIbMEHEH
(3I1N), Bonro-Axryounckas noiitma (BAII), a Takxe akBaropus Kacnuiickoro mMopsi.

B paiione 311U, pacnonokeHHOM B 3araJHON YacTH AeIbThl Boiaru, B KOHIE MPOIIJIOTO BeKa
nobeBaock 1m0 150 T kpynmHBIX (Jemi, cas3aH, IIyka, cymak, coMm) u 440-480 T wMenkux
MIPECHOBOIHBIX BUIOB pbI0. MakcumainbHas peIOOMPOAYKTUBHOCTh MPUXOIUIACH HA MHOTOBOTHBIC
ronpl, obecrneynBaromye cradbmisrnoe ooBonuenue 3I1HU.

B Bomnbix oO6bekTax BAII mpencraBieHbl MPAaKTHUYECKH BCE IKOJIOTHYECKHE TPYIIIBI PBIO:
MIPOXOJHBIE, MOMYTNPOXOAHbIE, TyBOAHbIE U peuHble. OCHOBHBIMU OOBEKTaAMH MPOMBICIA SBIISIOTCS
CIeyIoIre PhIOBI: JIelll, CyakK, IykKa, TycTepa, Kapach, ca3aH, CHHEILl, KpaCHOIEpKa, OKyHb, OOIINH
YJI0B KOTOPBIX Ha KOHel mpomuuioro croierus pocturan 250-500 t/rox. [[opet, A66akymos, 2007].
buonoruueckue pecypcbl Bonro-Kacnusi BXomdT B €IMHYH0 SKOCHCTEMY U (DOPMHUPYIOTCS IOJ]
BO3JICMCTBHEM KOMILJIEKCA TPHUPOAHBIX M AaHTPOIOTEeHHBIX (akTOpoB: 00beM cToka Bomru,
TUAPOJIOTHYECKUA PEXKUM M KOPMOBas MPOAYKTUBHOCTb MOPS, €CTECTBEHHOE M HMCKYCCTBEHHOE
BOCITPOM3BOZICTBO, 3KOJIOTUYECKAsl CUTyallUs] B IPOMBICIIOBOM paiioHE.

[locnennue necaruneTus IepBOCTENIEHHOE BO3IEHCTBUE Kak Ha buopecypcebl Bonro-Kacnus,

TaKk M Ha BCIO €ro HKOCHCTEMY OKa3bIBalOT AaHTPOMNOreHHbIE (PAKTOPHI (THIPOTEXHUYECKOE
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CTPOUTENBCTBO, pa3Be/lka U J0ObIUa YIIIEBOJOPOIHOTO ChIPhs, CY0XOICTBO, OPAaKOHBEPCTBO U T.II.),
CpeAM KOTOPHIX INIABEHCTBYIOIIYIO POJb UIPAET TMAPOTEXHUYECKOE CTPOUTENBCTBO B OacceiiHe
pexu. Ilom BoznmelictBuem Bomoxpanunuil Bomkcko-Kamckoro kackaga ['DC Huke IUIOTHH
M3MEHAIOTCS BCE COCTAaBJISIONIME PEYHOro CTOKa (BOJbI, HAHOCOB, PACTBOPEHHBIX BEIECTB,
OHMONOrHuecKnx CyOCTaHIM, TEMIOThI), KOTOpble (OPMUPYIOTCS B OacceifHE PEeKH, 4TO B CBOIO
odepeb MPUBOIUT K CHIDKEHUIO OMOTPOIYKTUBHOCTHU JeNbThl Bonru, Bonro-AxtyOuHCKO# mOHMBI
u Kacnmiickoro mops.

I'maporexHUYECKOEe CTPOUTENBCTBO NPHUBENO K BHYTPUIOAOBOMY IE€pepacHpeaeIeHHI0
BOAHOTO CTOKa. [Ipon301u1o 3HaUUTENBbHOE YMEHbIIEHUE CTOKa Boiru B mepuoa mojioBOAbS U
YBEINYEHUE B OCEHHE-3UMHIOI0 U JIETHE-OCEHHIOI MeXeHb. VI3MeHWwINch yCloBUs
MIPOXOXKJEHUS BECEHHETO MOJI0BObs. B cpenHeM MponomKUTENbHOCTh MOJIOBOAbS COKpaTUIach
Ha 41 cytku. CpenHue MHOIOJIETHUE AAaThl HACTYIUIEHHUS] MAaKCUMAJIbHOTO YPOBHS CABUHYJIHCH C
MepBOI JeKaJbl UIOHS Ha KOHEI MocleaHell nekaapl Mas. MakCuMalbHbI YPOBEHb MOJOBOAbS
noHu3uics ¢ 586 no 556 cm Hax Hynem rpaduka r/m AcTpaxaHb. B CBA3M ¢ 3TUM, CHUZMIUCH
YPOBEHB U MPOAOKUTENBHOCTD 3aJIMBAaHUS €CTECTBEHHBIX HEPECTUIINI] MHOTHUX HPOMBICIOBBIX
BUAO0B pbIO (caszaH, Jieml, BOOJa U JAp.), UTO MPUBOAMUT K HEMOJTHOIIEHHOMY Pa3BUTHIO U THOeIH
UX MOJIOJIH.

3ajep/KKa 3aJUTHsI HEPECTOBBIX YIOAMH B YCIIOBUSX HEYIOBJIETBOPUTEIBLHOW BOJHOCTH
MIPUBOAUT K CKOIJIEHUIO IIPOM3BOAMTEIEH Ha OrpaHUYEHHBIX MX Yy4acTKax U €IMHOBPEMEHHOMY
HEpEeCTy PhIO C pa3HOIl IKOJIOTHEH. DTO BEAET K MOBBIIICHUIO MHUINEBOW KOHKYPEHIIUU JTUYMHOK U
CHWKEHUIO BbDKMBaHHA Mojogu. CHHKEHHE MPOJNOKUTENBHOCTH IOJOBOABS COKpAIlaeT
JUIUTEIBHOCTh HArylia JIMYUHOK M 00yCIIaBIMBAaeT CKAaT B PEKy MOJOAM Ha PAHHUX JIMYHMHOYHBIX
CTaJIUsIX PA3BUTHUSA U MACCOBYIO TMOEIb €€ B OCTAaTOYHBIX BOJIOEMAX.

W3MeHeHne XapakTEepUCTHUK TOJOBOJIbS IPHUBEIO K pa3oOLIEHHOCTH BOAHOIO U
TEMIIEpaTYypPHOIO0 PEKUMOB BOAOTOKOB. IIpH 3HAUUTEITBHOM ONEPEKEHUUN 3AIUTHS HEPECTHINLL O
OTHOILIEHUIO K HEPECTOBBIM TEMIIepaTypaMm B peKe, MPOU3BOAUTENH CJIa00 OCBAMBAIOT MAaCCHBBI
Bonro-AxTtyOuHCKOM NOWMBI, cpeHeil M BEpXHEH 30HbI JAENbThI, KOHIEHTPUPYSICh B OCHOBHOM B
HIKHEH ee 30He. [Ipu 3TOM HepecTuIMILa OOBOAHSIOTCS XOJIOJHON BO/IOM, UTO CIEP>KUBAET HAYAJIO
pa3MHOXEHHS pbIO U 3aMeUIsieT pa3BUTHE KOPMOBBIX OPTraHU3MOB, YXY/IIas YCIOBUS BbDKUBAHUSA
JUYMHOK Ha PaHHHUX HTarnax pa3BUTHS.

o 3aperynupoBanus p. Bonru (10 1961 1.) exeromHo B NepUol MOJIOBObS (aIPeNb-HUIOHb)
3arammBaiock okoso 90% nenbrhl. JloNIrocpoyHOMY 3aTOIUIEHUIO €XKETOJHO MOJBEPrajoch OKOJIO
40% TteppuTOpUH, CPEAHEMY IO CPOKaM 3aTOIIEHUIO — O0KOJO0 30% M Ha KOPOTKHI IPOMEKYTOK

BpeMeHu 00BonHsuoCch nopsaka 10%. Okono 10% TeppuTopuM AenbThbl HUKOIAA HE 3aJIMBaJIOCh.
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B Hacrosiee Bpems 3aperyiupoOBaHHBIA COpOC BOABI 0OECTEYMBACT OOBOJHEHHME BCETO OKOJIO
40-60% TeppuTopuu 1enbTel Boiru B BECEHHUI NEPUOL.

CrpoutenbCTBO IUIOTHH MPUBEIO K PE3KOMY COKpPAILEHUI0 MUTPALMOHHBIX ITyTeH
MIPOXOJHBIX PbIO, TAKUX KaK OCETPOBbIE, IOCOCEBBIE, POXOAHBIE CENbIH, a TAKXKE UX HEPECTOBBIX
wiomaaen. /s HepecTAxcsi BECHOM PyCCKOro oceTpa U Oenyru o0Ias miomaas HCTOPUIECKUX
Hepectwul (3390 ra) mozxBepriach 3HAYUTEIBHOMY COKPAILEHUIO M COCTaBISIET B HACTOsAIIEE
Bpemst okoito 11-13% ot panHee cymiecTBOBaBIIETro HEPECTOBOTO (hoHIA.

B pesynbrare ruIpOTEXHUYECKOTO CTPOMUTENBCTBA MPOM30LUIO CYIIECTBEHHOE CHMIKEHHE
CTOKa B3BEILLIEHHBIX HAHOCOB, YTO MPHUBEJIO K Pa3MbIBy pycel KPYIHBIX AEJIBTOBBIX BOJOTOKOB, B
TOM 4HCi€ U B cucteMme pyk. baxremup, mutaromeid Bojgoid (B OCHOBHOM BO BpEMs IMOJIOBO/bS)
o3epHbIe 00bekThl 30HBI 3[1M. B pesymbrare oTmMedaeTcsi OTMHPAHHE MHOTOYHCICHHBIX MEJIKHX
BOJIOTOKOB JaHHOW CHCTEMBI — OCHOBHBIX IyT€H MOCTYIUICHUS BOJBI B 03€pa-WibMEHU. Takum
0o0pa3oM, MOCTYIUIEHHE BOJKCKOM BojbI B 30HY 31U cHuzunoch B 2,5—3 pasza, cpenHue IIyOUHBI B
Bojoemax ymesblmmiuchk (Ao 1,0-0,5 ™M), cHU3WIACh NPOTOUYHOCTh, YBEJIMUUIACH IUIOLIAAb
3apacTaHMsl BOJHOM pacCTUTENBHOCTbIO (HAa (OHE TNPAKTUYECKH TIOJHOIO MpPEKpalleHus
MEJIHOPATUBHBIX PA00T), YXYAIIWIOCHh Kaue€CTBO BOJABI, YTO HEONArompuUsTHO OTPA3UIOCh Ha
YCIIOBUSIX OOWTaHHS THIPOOMOHTOB M CHU3MJIO 3HAYMMOCTH JAHHBIX BOJOEMOB KaK paiOHOB
pBIOHOTO TIpOoMEBIcTa. B mocnennue roasl peiOHBIN pombicen B 30He 3[IM nprobpen cTUXUiHBINA 1
AMU30IMYCCKUIN XapaKTep YIOBBI COKpAaTWIHCh 10 68-40 1. Ob1Iee cokpamieHne OTASIbHBIX BUI0B
pBIO B ynoBax coctaBuio 10-12 pas.

[TocTostHHBIE TOMBITKA 3aWHTEPECOBAHHBIX BOJOIONB30Bareneld B OacceitHe Bomnru u, B
MEPBYIO0 OYepelb, YHEPTeTUKOB YBEIUYUTh IKOHOMUYECKUN 3PQPEKT OT HCMOIH30BAaHHUS BOIHBIX
pecypcoB, HAyIIMe B pa3pe3 HHTEpecaM pBIOHOTO XO3sCTBA, HAHECIH 3HAYUTEIBbHBIN yIiepo
onopecypcam Bonro-Kacnmst. [To mamaeim KacmHMPXa, B 2010 . peiOHOe X03siictBo Bosnro-
Kacnust monecno ymep6 B pazMepe OKojo 3 THIC. T IO OCETPOBBIM pbl0aM U 0koJio 90 THIC. T 1O
MONYTPOXOAHBIM M PEYHBIM BUJAM pbIO, a B LEJIOM 3a BECh MEpPUOJ 3aperyaupoBaHUsS CTOKa
p. Bonru morepu ppIOHOTO XO3siCTBa MO MONXYMPOXOJHBIM pbibaM cocTaBuiau 1252 ThIC. T, TO
0oceTpoBbIM — 148 ThIC. T.

Cnucok Jureparypsl
Topct A.B. CoBpeMEHHOE COCTOSIHME U TIEPCIIEKTUBBI PhIO0X03SHCTBEHHOTO UCTIOIb30BAHUS
3anagHo-MmoACTeHbIX uiabMeHeil / A.B. Toper, B.I1. AbakymoB: marepuains! 11 mexayHap. koH.
MOJIOJIBIX YUEHBIX U crienuainucToB «KommiekcHble necie1oBaHs OMOJIOTHYECKUX PECYPCOB HXKHBIX

Mopeit u pexk» (11-13 anpens 2004 r., Actpaxanb). — Actpaxanb: KacmHUPX, 2007. — 132 c.
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CynaxoB I.A. CocrosHue BoaHbix OmopecypcoB Kacnmiickoro Oacceitna / I'A. Cynakos:
Marepuajgbl MEXAyHap. Hayd.-mpakThd. KoH(p. «IIpobrnembl u3yueHHs, COXpaHEHUS U
BOCCTAHOBJICHUS! BOJHBIX Ouonoruueckux pecypcoB B XXI Beke (16-18 oxrabps 2007 r,

Actpaxanp). — Actpaxanb: KacmHUPX, 2007. — 371 c.

VK 628,394.17:546
COILEPKAHUE TAXEJIBIX METAJIVIOB B KU3UJITALHICKHUX
JINMMAHAX 3A TIEPUOA BECHA-JIETO 2011 TOJA
Kyzomuna K.A., Xanwvieuna C.C., 3enunuxuna I.C., Illupokos /1. A.
DI'Vvil « BHUPO», Mockea, Poccusa

swetlbli@mail.ru

OI'VII «BHUPO» mpoBeneHbl KOMIUIEKCHBIE YKOJIOTO-TOKCHKOJIOTHUECKUE HCCIICTOBAHUS
Kuzunramckux numanoB (Kuswmnramckuii, byrasckuii, [{oxyp) A3oBckoro mops (puc. 1). B Be-
CceHHHI (Mall) U JeTHUN (MIOoNb) Mepuoabl 0TOOpaHBI AJ KOJMUYECTBEHHOTO XUMHUYECKOTO aHaIu3a
(KXA) tsoxenbix metamioB (TM) mpoObl BOABI, MTOHHBIX OTIOXKCHH, OPIOXOHOTHX MOJUTFOCKOB
Rapana thomasiana.

[TpoOb1 Bombl oTOupanu 6aromeTrpoM Van-Dorn o6semMom 5 11 Ha Bcex ctaHmusx (¢ 1-i mo
21-10) BeCHOI u neToM; MPOOBI JOHHBIX OTIOKEHUU — JHOUYEprareneM 3a000KOTO ¢ TUIOMIA IbIO
3axsara 0,025m" (16 cranumii BecHoit 1 13 neTom); POOBI MOJITIOCKOB OTOMPAH Ha BXOJE B THPIIO
Byrasckoro yimmana (5 craHmmii BecHOW W 7 jeTtoMm). Takum oOpa3oM Bcero oroOpaHo IS
npoBeneHmnst KXA 42 nmpo6 Bojwl, 28 nmpo0 TOHHBIX OTIOXKEHUH U 12 3x3eMIuisipoB R. thomasianaa.

[TepBuunas o6paboTka mpod mpoBoAMIACE B OeperoBo-MoJeBoii 1aboparopun Ha byra3ckoii
koce. Coxepkanne TM onpeansuii B 1a00OpaTOpHH 3KOJIOTO-TOKCHKOIOTHYECKUX HCCIICIOBAaHUN
OI'VII «BHHUPO» 51eKTpOMETPUYECKUM  aTOMHO-aOCOPOLMOHHBIM ~ METOIOM Ha  MpuOo-
pe KBaut-Z.9TA.

BecHoii B mpo6ax Bozabl oTMeueHo npesbleHne konueHTpanuii [TJIK Cu B 2 pa3a Tonbko Ha
cT. 6 (puc. 2); nist Fe B 1,5 paza —na ct. 6, 7 u 14 (puc. 3); nns Zn — B 3 paz Ha ct. 1, 2, 3, 14, 21
(puc. 4). Jlerom ormeueHo He3HauuTenbHoe npeBbienne [1/IK tonpko qist Fe Ha ct. 4 (eM. puc. 3).
Konnentparuu TM Ha oCTanbHBIX CTAHIMSAX BECHOM U JIETOM OBUTH B Mpe/einax HOPMBI.

B HOHHBIX OTIOXKEHHUSX B BECEHHUH MepHoj HauOoJbllee COoAepKaHHe KOHIEHTPALHHA 1O

BceM TM ormeueHo Ha cT. 18, B ieTHumit nepuon — Ha ct. 18 u ct. 10.

295



3E"02 L 35754 'E IB"EE'E JE"SE 'E 370 ' I70E 'L 3704 E 76 C JFeng 'E IFMoeOE 37z 'E
L I | L I L L 1 I

Gyxmma
Cononys
* 5

7
Kusuanmauwcruy
AUMAHR 1
S
¥, 1
"\\\\'\. I’ﬁ%
YEPHOE % 16 145 =

% .
MOPE
450 (a2 N4 KN

Puc. 1. Pacnosioxxenue cranmuii oréopa nmpoo.

° - MecTO 0TOOpa OPIOXOHOTUX MOJLIIIOCKOB Rapana thomasiana )
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Puc. 2. Conep:xkanue Cu B Boje BECHOM M JIETOM, MKI/JI
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Puc. 3. Conep:xkanue Zn B Bojie BECHOM M JI€TOM, MKI/JI
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Puc. 4. Conepxxanne Fe B Boie BeCHOM M J1€TOM, MKI/J1

B mommtockax R. thomasiana (tabmuua) copepxkanwe BceXx TM B TNEUYEHH OTMEUYCHO B
OoJIbIIIEM KOJIMYECTBE, YeM B MbIIIeyHON TKaHU. HopmupoBanne TM B ruapoOHOHTaxX yKa3aHO 1O

CanlIuH 2.3.2.1078-01.
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Tabnuna

Conepxanne TM B opranax OproxXoHOroro MoJL1ocka Rapana thomasiana

i

Becua,| Jeto. | JOK. -
1o METITO | wpTTO | BT
medeHbD] 74 6560 49 3920 i
Fell | memmmad 45,3350 29 4940 .
medeHBl] 34 0280 69 0780 i
Snd | memmmad 15,7260 15,6560 200
medeHpl 21480 424590 i
Cuid | mermman B,9970 | 12,440 A0
medeHBl] 2950 | 39910 i
Mo | memomed 2880 | 1,8440 o
meuensid 1,02%0| 7 ER1D i
i Memmmas] 00,2550 02980 i
mede”ed 000260 35 2990 o]
Cdo | memmmad 0000200 0,1550 2T
meuensid 04380 04070 i
Coll | memmmad 011800 00720 o
[IEYE HE % 00350 i
PbiZ | memmmad L 0,071 80 10

Kak nmokazano BbllIe, B HacTosAlee BpeMsa Ha Kuzmiramckux aumMaHax no coxepxanuo TM

HaOmonaeTcs OnaronpusTHasi TOkcukonorndeckas cutyauusi. [pessimenus [1JIK TM B Boae HeBbICO-

K1, CIWHWYHBI, JIOKAJIbHBI, CE30HHAA JWMHaAMHKa HE IIPOCIICKHUBACTCA. Coz[epn(aHHe TM B HOHHBIX

OTJIOKEHUSX TaK K€ He Benuko. UTo kacaeTcs HakorieHus TM B 6pIOXOHOFI/IX MOJIIFOCKax Rapana

thomasiana, nonycTuMbIid ypoBeHb KoHIeHTparmi (JJOK) B MbIieuHo# TkaHM He OBUT MPEBHIIIICH.

VIIK 628.394.17:665.6

JANHAMMKA COAEPKAHUA HEOPTAHBIX YIVIEBOJAOPOAOB (HY)
N ®EHOJIOB B IPUBPEKHBIX YEPHOMOPCKHUX 9KOCUCTEMAX

M.B. Meoaukuna, A.M. Casocoxkuna, A./1. Ilasnos, C.A. Coxonosa

OI'VII « BHUPOy, Mockea, Poccus

mediankina@mail.ru

B rpynne Kusunramckux numanoB (byrazckuii, Kusunramckuil aumansl 1 aumas Lokyp)

JI0 HACTOSIIIETO BPEMEHM HE MPOBOAMINCH HCCIEAOBAaHUS (POHOBBIX KOHLEHTpaUUi (EHOJOB U
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He(dTsaHBIX yrieBopoponoB (HY), mosTtomy B paMkax KOMILIEKCHOM 3KOIOTO-TOKCHKOIOTUYECKOU
CbeMKHM B JaHHOM paifoHe BecHoW u Jnetom 2011 r. ObUTM BHEpBBIC BBINOJHEHBI XHMHUKO-
AQHAIMTUYICCKUE UCCIICOBAHUS TAHHBIX OpPraHUYecKuX coenuHeHui. llenms pabor 3akiodaiack B
n3ydenue GoHoBoro coaepkanus HY u ¢peHonoB, a TakyKke CE30HHBIX M3MEHEHU X KOHIICHTPAIHI
B ’KocucTeMe Knu3unranickux JMMaHoOB CEBEPO-BOCTOUHOM yacTu YepHOro Mopsi.

B paiione uccienoBanuii BeCHOU u JieToM Ha 21 cTaHIUU OBLTH 0TOOpaHBI MPOOKI BOJIBI U B
oeperoroii madoparopun OI'VIT «kBHUPO», opranm3oBanHoit Ha 6aze Ku3miranmckoro HaryiabHO-
BOCTIPpOU3BOACTBEHHOTO KedaneBoro xo3siicTBa (KHBKX) ®I'Y «AzueppsiOBom» OBLT MpOBEACH
KOJTMYECTBEHHBIN XUMHUECKHUIl aHanu3 obiero coaepkanust HY u denonos dmroopumeTprudeckum
MetozoM. [IpoObl JOHHBIX OTIOKEHUH 0TOMpany Ha 13 craHIMAX B Mae U Ha 16 CTaHIUAX B UIONE
2011 1. ausa uccnemoBanwmst odmiero conepkanust HY, nocrapnsumnch B 6eperoByro 1abopaTtopuio, e
MpoOBI 3aMOPaKUBAJIM M B U30TEPMHUUECKUX KOHTEHHepax NOCTaBIsiId B MOCKBY B 1a00OpaTopuio
9KOI0ro-TOKcHKoJornueckux ucciegopanul ®I'VII « BHUPOy.

Hwxe mpencraBneHsl pe3yasraTbl UccienoBaHuii cogepkanus HY B Bozme (puc. 1 u 2) u
JOHHBIX OTIIOKEHMIX (puc. 3 1 4), a Taxke HEeHOIOB Boze (pUC. 5 1 6) UCCIeIOBAaHHBIX TUMAHOB.

Kak Bumno w3 puc. 1 m 2, comepxkanue HY nerom oTmedanmock B 0ojiee BBICOKHX
KOHIIEHTpalusax g numana byrasckuit, nocturas 3nadenust 0,029 Mr/mn, u npuseraromieit K Hemy
FOJKHOM yacTh Kusuiramickoro auMaHna, rjae MakcuMalnbHoe 3HaueHue HY cocrasisiio 0,034 mr/m.
3HAYUTENTHHO YBEIMUMIOCh copepkanne HY B nByX BocTouHbIX OyxTax Kusmiramickoro numana,
B TO X€ BpeMs B IICHTPAJbHOW €ro 4acTH 3HAYUTEIHHO CHU3WINCH KoHIeHTpauuu HY B Box-
HOU cpefe.

[IpeBpimenuit peidoxo3siictBeHHbix [1JIK HEPTSIHBIX yIIeBogOPOIOB HE OBLUIO OTMEYEHO —
MaKkCUMaJbHasl KOHIICHTpaIus HepTenpoaykToB coctaBmwia 0,03 Mr/m mpu porOOX03sHCTBEHHOM
npenenbHo-gonyctuMoit kontenTpanuu (1K) pasnoii 0,05 mr/i.

Pacnpenenenne HY B MOHHBIX OTJIOKEHUSIX MTOKAa3aHO Ha puc. 3 U 4. B TOHHBIX OTJIOKEHUS
JUMaHOB JoMHHUpYeT Gpakuus menee 0,1 MM, T.e. omiokeHuss wuiaucTthle. Kak wu3BecTHO,
pacripeiefieHde  yIJIE€BOIOPOAOB, TaK K€ KaK W OpPraHMYeCKOro BEIIeCTBA, 3aBUCUT OT
IPaHyJIOMETPUUECKOT0 COCTaBa JOHHBIX OCAAKOB (O0TokeHui). Mnucteie oTiaoxkeHus (0CoOEHHO
npu noMuHUpoBaHuu (pakuuu <0,1 MM) JIerko MOIVIOUIAIOT OPraHUYeCKUEe COECTUHEHHs, B TOM
YHClie U 3arps3HSIONIMe BelecTBa. [IpupoaHbiii OMOTeHHBI YPOBEHb YITIEBOJOPOIOB B MIIMCTHIX
JOHHBIX Ocajkax oObrdHO He mpeBbimmaer 0,05 mr/r. HedTsHbIe YImeBOIOPOIBI, MOMAJAIONINE B
MOPCKYIO CpE€Iy aHTPOTOTEHHBIM ITyTeM, TPAaHCHOPMHUPYSICh, CTAHOBATCS OJIM3KHUMHU IO COCTaBYy

NpUPOIHBIM yrieBogopoaam [Hemuposckas, 2008].
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Puc. 1. Pacnipenesienne HY B Boge mumanoB byrasckmii, Kusniaramckui
u LHokyp B mae 2011 r., Mr/n

3E"EZE 3E"B4E IE"EEE 3E"53E 37 00E IT0ZE ITE ITOEE 37 08E ITI0E ITZE

Puc. 2. Pacnpenenenne HY B Boge iumanoB byrasckmii, Ku3naramckuii
u Loxyp B urose 2011 r., mr/n
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Puc. 3. Pacnipenesienne HY B 10HHBIX 0T/10keHUAX JUMaHOB byrasckmuii,
Kusunramckuii u Hokyp B urone 2011 r., Mmr/r
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Puc. 4. Pacnipenesienne HY B 1OHHBIX 0T/105keHUAX JUMAaHOB byrasckmii,
Kusuaramckuii u Hokyp B mae 2011 ., mr/r
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Conpepxanrie HEe(TSIHBIX YITIEBOAOPOAOB B JOHHBIX OTJIOXKEHHUSX B BECEHHHI MEpUOJ
Haxonutcs Ha ypoBHe 0,006 - 0,024 mr/t (cm. puc. 3). Jletom koHnenTpauuu HY 3ameTHo HIDKE
n Haxonsatcs B mpexenax oT 0,003 go 0,010 mr/r (cMm. puc. 4). MakcumanbHas U3 YKa3aHHBIX
KOHIICHTpaIlMid OTMEYaeTCs JIETOM B BOCTOYHON yacTu Kusunramickoro jgumana. M BecHOU, u
JeToM KOoHUeHTpauuu HY He mpeBhIIaloT MPUPOAHBIA OUMOTEHHBI yPOBEHBH YTIEBOIOPOIOB
(0,05 mr/r).

IIpu onenke pacnpeneneHus (EHOIOB B pallOHE UCCIENOBaHUN HE ObUIO 3a(UKCHUPOBAHO
BECHOM BBICOKMX KOHIIeHTparuii peHosoB B Boxe (puc. 5). Comepxkanue (EHOIOB B BOJE B JICTHHUI
MIEPHOJ YBEIMUMBACTCS IO CPABHEHUIO C BECHOW. OTYETIMBO BBIACISIUCH OONIACTH MOBBIIIIEHHBIX
KOHIICHTpAIMii ()eHOIOB B BOZE, MPUYPOUYCHHBIE K 3amaay oT ycThs peku Kybanku u mumane Llokyp
(puc. 6), ocobenHo B ero rkHOU yactu. Cienyer ormetuTs, uTo ITJIK,x TpeBbImens! B 1,5-2 pasa
Ha 7 cra”Hmusax u3 21-i: Ha 4-X CTaHIUIX B BOCTOYHOM yacTu Ku3miaramickoro JuMaHa U Ha 3-X — B
tokHOUW wactu sumana Llokyp. IlpenenbHo pomycTuMas KOHIEHTpanusi (DEHOIOB B BOAE

pBI00X03siicTBeHHBIX BooeMoB cocTtanisier 0,001 mr/n [Hopmaruser kagecTsa. .., 2011].
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Puc. 5. Pacnipenesienune ¢eHosoB B Boge JuMaHoB byrazckui,
Kuznaramckuii u Hoxkyp B mae 2011 r., mr/a

[TpeBbienust ¢enonos nerom B Bope Kusmnramickoro nmmana u auMana Llokyp MoxkHO
OOBACHUTH KOJICOAHUSAMH (PEHOJIOB MPUPOTHOTO MPOUCXOXKACHUS, MPOAYLIUPYEMBIX, CKOpEe BCETO,

BBICHIEN BOJHOM PaCTUTEIBLHOCTBIO.
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Puc. 6. Pacnipenesienue ¢genos1oB B Boje JiumMaHoB byrazckmi,
Kusnaramcknii u Hokyp B urone 2011 r., mr/a
Takum oOpazoM, B pe3yibTaTe MPOBEACHHOW HaMu pPaOOTHI BIIEPBBIE OBLIO OIICHEHO
¢donoBoe coxepxanne HY u denonoB B skocucreme rpynmnbl Kusunramkux JIUMaHOB, KOTOpBIE
HaXOJSATCS Ha JOMYCTUMOM YpOBHE. Pe3ynbraThl MCCIIeOBaHUN MOTYT OBITh MCIOJIB30BaHBI MPH
MPOBEJICHUM OIICHKM BO3JCHCTBHS KaKOW-TMOO HaMe4aeMOH XO3SMCTBEHHOUW JCSITEILHOCTH B

JAHHOM aKBaTOPUHU Ha cpeny oOUTaHMs TUAPOOHOHTOB.

VIK 597-169:576.895.132
OB DHJAOMNAPABUTO®AYHE Pblb BACCEUHA P. EHUCES
K.B. Ilonsesa
QOI'BHY « HUHUOPB», 2. Kpacnosapck, Poccus

e-mail: nii_erv(@mail.ru

[Tapaszutodayna pei6 Oacceiina p. EnHuces, 3a HCKIIOYEHHEM HECKOJIBKUX KPYIHBIX
HCCIIEIOBAHNM, MPOBEAEHHBIX B CEpPEeAMHE MPOLUIOro M Hayaje HbIHEIHero BekoB [1, 2, 3], He
M3y4alach, B CBSI3U C YEM CBE/ICHHUS O HEW JOBOJIIBHO CKY/IHBI.

JHannas padora mposoamiack B mapre 2010 r. Ha JloneBrix o3epax (LleHTpambsHOCHOMpPCKUI
OounocdepHslii 3amoBeAHNK) U B aBrycTe—okTsi0pe 2010 1. B HmkHeM TedeHuu p. EHucell B paiione

r. Jlymuaku. Ha JloneBbix o3epax ObuT ucciieoBaH 51 9K3. YaCTMKOBBIX BUAOB pbIO (1myka Esox
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licius - 6, mnotBa Rutilus rutilus lacustris - 15, okyns Perca fluviatilis - 30), Ha p. Enuceii - 90 axks3.
curoBeix pui0 (omynb Coregonus autumnalis - 31, psnymka Coregonus sardinella - 30, cur
Coregonus lavaretus - 29) METOIOM CIEIUATBFHOTO Mapa3UTOIOTUUYECKOTO aHaiu3a (6e3 BHEITHETO
0CMOTpa U B3sATHA KpoBH). OOpaboTka MaTeprasia MPOBOIUIACH IO OOMICTIPUHITON METOIUKe [4],
3apaXEHHOCTh PBHIO OIICHMBAJAaCh Yepe3 CICHYIOIIME MOKa3aTeNid: SKCTCHCUBHOCTH 3apakeHHUS,
WHTECHCUBHOCTD 3apaXKCHUS U WHACKC OOWITHSI.

Pesynbrarsl HcciaemoBaHus YaCTUKOBEIX PBIO J{0JIeBBIX 03ep MpUBEACHEI B Ta0/ 1.

Ta0mumna 1
Juaonapa3utsl psid loneBbix 03ep, 0acceitn pexkn Enncei
Ne | Bun mapasura Bu pe10st E, % I, oKs3. M, 3K3.
1 Kaacc Cestoda
Proteocephalus percae OKyHb 10,0 4,0 0,4
a 83,3 41,8 34,8
2 | Triaenophorus nodulosus Hly ’ ) ,
OKyHb 3,3 2,0 0,06
3 Kanacc Trematoda
Azygia lucii Hlyka 100,0 7,00 7,00
5 | Diplostomum helveticum ITnorBa 41.1 4.0 1.6
6 | D. mergi [TnoTBa 47,0 3,7 1,7
7 | D. volvens OxkyHb 83,3 14,2 11,8
8 | Tylodelphys podicipina OkyHb 66,6 6,9 4.6
9 Knacc Nematoda
Camallanus lacustris OKyHb 50,0 7,5 3,76

[Ipumeuanue. E — sxcTeHCUBHOCTD MHBa3uU; | — MHTEeHCUBHOCTh MHBA3MH; M — HHJIEKC OOMIIHS.

VY myxu JloneBbix o3ep mpeobmanator Tpemarona A. lucii (E = 100 %), nokanusyromascs B
xemynake, U necroga 1. nodulosus (E = 83,3 %). Ilneponepkonnbl TpueHOpOpyca OOBIYHO
JIOKAJIM3YIOTCS B IEUEHU CAMOM IIYKH U JIPYTHUX XUIIHBIX PbIO, HO, HECMOTPS Ha BBICOKOE CpEaHEe
KOJTMYECTBO TOJIOBO3PEIBIX Mapa3uTOB B KHIIEYHHUKE IIyKu (41,8 9K3.), B MEUeHU caMOil IIyKH
TUIepOLIEPOH Il OOHAPYKEHBI HE OBUIN, a y OKYHS 3apaKeHHOCTh MU He Beluka — 3,3%.

VY OKyHS M TUTOTBBI OOHAPYXEHO YETHIPE BHJA IIA3HBIX COCAIBIIUKOB. [IpudeM, y TUIOTBBI
nokasatenu 3apaxkeHHOCTH D. helveticum wu D. mergi (41,1 u 47,0 %) 3HauuTENbHO HUXKE, YEM
MoKa3areNu 3apakeHHOCTH OKyHs D. volvens u T. podicipina (83,3 u 66,6 %).

[TonoBuHa momynsuHu OKyHs 3apaxeHa Hemaromou C. lacustris, pacripOCTpaHEHHOW II0
Bcemy TeueHuto Enmces (bayep, 1948). Hemartoma jokanu3yercst B KHIIEYHUKE U MHJIOPHUECCKUX

npuaaTkax. MHTEHCUBHOCTD 3apa)KeHHsI HEBBICOKA U COCTABIIAET 7,5 9K3. Ha OJIHY 0COOb X034MHa.
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Pe3y.]'IBT8.TBI HCCIICA0OBaHHA CUT'OBBIX pBI6 HHWXXHETO TCUYCHUA P. Enmnces IMPUBCIACHBI B TaoI. 2.

Tabmuma 2
IJHI0NAPA3UTHI PbI0 HUKHET0 TeueHns pexu Ennceit
Ne | Bua mapazura Bun peiOb1 E, % I, 7k3. M, 3k3.
1 Kanacc Cestoda
Cyathocephalus truncatus Cur 25,9 36,1 93
. . .. Omyiib 41,9 2,8 1,1
2 | Diphyllobothrium dendriticum Panymxa 20.0 1 0.2
. Omyiib 87,0 6,0 52
3 | D ditremum PnymKa 80,0 4.6 3,7
4 | Triaenophorus crassus OmyIib 9,6 3,0 0,2
5 Kiaace Nematoda Psanymika 6,6 3,5 0,2
Philonema sibirica Omy1ib 22,5 12,1 2,7
6 Kaacc Acanthocephala
Acanthocephalus clavula Psmrymika 16,6 1,0 0,1
Cur 85,1 19,9 16,9
7 | Metechinorhynchus salmonis Omynb 87,0 29,6 25,8
Psmymika 26,6 1,7 0,4
8 | Neoechinorhynchus rutili Panymka 20,0 2,6 0,5
9 Pseudgechmorhynchus Cur 3.7 2.0 0.07
borealis

[Ipumeuanue. E — 3xcTeHCUBHOCTh MHBa3uM; | — MHTEeHCUBHOCTh MHBa3UM; M — HHJIEKC OOMIIUS

XapakTepHbIM Mapa3sUTapHbIM 3a00J€BaHUEM JUIsI CUIOBBIX pbIO HM)KHEro TEYEHHUs P.
Enwuceit sBnsiercs nudmino00Tpro3, BeI3bIBaeMbli iecrogamu D. dendriticum w D. ditremum. O6e
LIECTO/IbI TIOPAKAIOT OMYJIS M PSMYIIKY, HO C Pa3IMYHON SKCTEHCUBHOCTHIO. Tak, ecnu D. ditremum
Mopa)kaeT MOMyJsIMU 000ux xo3seB npumepHo oauHakoBo (87,0 u 80,0 %), To D. dendriticum
yame BcTpedaetrcs y omyns (41,9 %), yem y psamymku (20,0 %) (cMm. Tabn. 2). YaeuHslid JeHTeL
D. dendriticum MOXeT BBI3BAaTh y YeJIOBEKA M IUIOTOSIHBIX MIICKOMUTAIOIUX TUPHILIOO00TPHO3,
OTIMYAIOIIIICS OT MUGMIIO00TPHO03a, BBHI3BIBAEMOTO IIMPOKHM JICHTELIOM, T.K. Pa3BHBAeTCS B
OpraHu3Me HecleU(pUUHOr0 X035/MHA 10 A0OPTUBHOMY THITY.

OOuM 17151 Bcex MCCIeIOBaHHBIX B HMXKHEM TeueHUu p. EHuces ppI0 mapa3utoM siBisieTCst
ckpebeHb M. salmonis. DKCTEHCUBHOCTbh MHBA3UU 3THM CKpEOHEM CUTra U oMyJsi coctasiser 85,1 u
87,0 % coOTBETCTBEHHO, pANymKA — 26,6 %. OCOOEHHO BBICOKA WHTEHCHUBHOCTH 3apa)KEHUS Y
oMmyist — 29,6 9K3. Ha ONHY MOPaXCHHYIO 0C00b. Takas BhICOKas WHBA3HS SBISACTCS MPUYHMHOU
MOBPEXJCHUN KUIIEYHHUKA: y OIHOTO M3 MCCIEJOBAaHHBIX OMYJICH BCIEICTBHE BBICOKOM HHBAa3UU
MeTIXHHOPXHCOM (137 5K3.) Mpou301IesN pa3phlB KUIICYHHUKA.

Hecrona C. truncatus 3apaxaer nomymsinuio Ha 25,9 %. Jlokanuzysch B NMUIOPUYECKUX

npruaaTkax, necroga 4acTo ImoJIHOCThIO 3a0MBaeT UX IIPOCBCT.
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B pesynbrare uccnenosanus, nposeaeHHoro B 2010 1., y pei0 JloneBbix 03ep 0OHApYyKEHO
9 BUIOB mapa3suTOB TPEX TAKCOHOMMUYECKHMX rpymnn. Bce Buabl mapasuToB, 3a HCKIIOYEHHEM P,
percae, paHee OBIIM OTMEUEHBI KaK XapakTepHble misi pei0 OacceitHa p. Enumces. Hambonee
omacHBIMH 17151 PBIO J[0eBBIX 03ep MOXKHO cuuTaTh 1ecTon A. lucii u T. nodulosus.

VY curoBbIX peI0 HIDKHETO TeueHus p. EHuces Takxke ObUI0 0OHApYKEHO 9 BUIIOB Mapa3uToOB
TpPeX TAaKCOHOMHUYECKUX TpyNI. Y cHra BBIABICHO 3a00ieBaHHE IMaToledales, y cura 1 oMyias —
MCTBXI/IHOpI/IHXOS. I/IHTCHCI/IBHOCTB 3360J’ICB3€MOCTI/I OMy.]'Iﬂ MCTE)XI/IHOpI/IHXOSOM BBIIIIC, YEM y cura.
Psamymika u oMyab TOpa)XeHbl Ya€UHBIM JICHTEIIOM, BBI3BIBAIOIIMM Yy YeJIOBEeKa MU(PHILTIOO0TPHO3.
O6muMm 1ist pei6 JlomeBbix o3ep u p. EHucell mapasutapHbiM 3a00lieBaHHUEM  SBISETCS
TpueHohopos. OgHaKo, eciu y UIyKu U oKyHs J[oyeBbIx o3ep Bo30yautens — Bua 1. nodulosus, 10 y

oMy p. Enucent — 1. crassus.
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Cmnacckuit, B.A. Poittman // Boripocs! uxtrosnoruu, 1960. Bem. 15, c. 183-192.

VYIIK 597-1.044
YPOBEHDb HAKOIIVIEHUSA TAXEJBIX METAJIJIOB
B I'MAPOBUOHTAX CEBEPHOI'O KACIIUA

B.B. Cmenanoea, O.H. Pvinuna

@I'VII «KacnHUPX», Acmpaxans, Poccus

BcnencTBrue AnuTeNbHOTO aHTPOIOTEHHOTO BO3ACHCTBUA 3KocucTeMma Kacnwmiickoro mops
HAXOJUTCSI B HEYCTOMYMBOM COCTOSIHUM M NPU YBEJIWYEHUH TEXHOTCHHOW HArpy3Kd HETaTUBHbBIC
W3MEHEHUSI DKOJIOTUYECKOTO COCTOSHHS MOPS MOTYT CTaTh HeoOpatuMbIiMH. [loaTomy sBisercs
Ype3BbIYATHO AKTyaJbHbIM MAJI MPOTHO3MPOBAHUSA COCTOSIHUSI MOPCKUX 3KOCHCTEM IPOBEACHHUE

9KOJIOTMYCCKOI0O MOHUTOpPHHIA, KOTOpLIfI BKJIFOYACT OLUCHKY BOBﬂQﬁCTBHH 3arpsA3HA0IrUX BCHICCTB
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Ha MOPCKYIO Cpely U OHOTY, B TOM YHCJE Ha PBIO, SBISAIOMIUXCA HEOTHEMJIEMbIM KOMIIOHEHTOM
skocuctemsl [[latun, 1997].

[Ipu omeHke ypoBHS HakoIUIeHHs TKeIbix MeTauioB (TM) Obumn BBIOpaHBI BUABI PHIO,
Takue Kak BoOma Rutilus rutilus Linnaeus, oObikHOBeHHasi kuibka Clupeonella delicately caspia
Nordmann, coBepmiarone MNPOAODKUTEIbHBIE MUTpaly (MUIIEBbIe, HEPECTOBBIE), a TaKKe
Ob1uku-niecouHuku Neogobius fluviatilis Pallas, KoTopble SBISIOTCS HHIUKATOPHBIMU OpraHU3MaMH,
YUMTBIBask OTPAHUYEHHBIN apeayl X MUTPALA.

Haxomieane TM uxtuodayHo#H SBISETCS NEPEMEHHOM BETMYMHOM, HAXOMSIICHCS B TECHON
B3aMMOCBS3M C TEOXUMUYECKUMHU YCIOBHUAMH cpenbl ooutanus. OQHaKo MPSMON KOPPETIIuOHHON
3aBUCHUMOCTH MEXJYy HaxoXJeHHeM MeTaiioB B Boge Kacmumiickoro Mops u - uX
KOHILIEHTPUPOBAaHUEM B OpTraHu3Me pbl0 He 0OHapyxeHo [Pvuinna u ap., 2011].

HccnenoBanue ypoBHS aKKyMYJISIIIHH TSKEJbIX METAJIOB B OPraHax M TKaHsSIX BOOJbI, OOBIK-
HOBEHHOW KUJIBKU M OBIYKOBBIX, OTOOpaHHBIX Ha akBaTopuu CeBepHoro Kacmus He BBISBUIIO Tpe-
BBIIICHUS JOMyCTUMOOCTaTouHbix KoHmeHTpanuii (JJOK) mo uunky (40 mr/kr), menu (10,0 Mr/kr)
u mapranny (10,0 Mkr/kr).

ConeprxaHue MHKA B TKAHSAX BOOJIBI M OOBIKHOBEHHOM KUJIBKH COCTABIISIO B cpeHeM 27,76
u 8,29 MI/KT, 4TO HIKE CpelHeMHoroieTHel BenuyuHbl B 4,1 u 2,8 pasza coorBercTBeHHO. Cremyer
OTMETUTH, YTO HA MPOTHKEHUU TOCICTHHUX JIET HAOMIONEHHWI B TKaHAX BOOJBI M OOBIKHOBEHHOMU
KWJIBKM OTMEYaeTCs TPEBOXKHAsl TEHJCHIMS CHW)KECHUS IIMHKA, KOTOPBIM BIIMAET HAa BCE BHJIBI
oOMeHa BemiecTB B opraHuzMe. CoaepkaHUE 3J€MEHTAa B TKaHAX OBIUKOBBIX ObUIO Ha YpOBHE
CPETHEMHOTOJICTHUX BEJIMYWH, COCTABIISS B CpeiHeM 4,24 MI/KT.

Haubonee BbicOkHe KOHIICHTPAIIUU [IMHKA B JIETHU MEPHOA 3a(QHUKCHUPOBAHBI B MBILIICUYHOM
TKaHU W BHYTPEHHUX OpraHax BOOJbI, OOBIKHOBEHHOW KWJIbKM W OBIYKOBBIX, OTOOpaHHBIX B
3amagHou yactu CeBepHoro Kacrus v 30HE aBEKIIMU CPEIHEKACTIMIICKUX BO/I.

KoHueHnTpanuu kaamusi, KOTOPHI 10 XUMHUYECKUM CBOWCTBaAM ONM30K K LUHKY, HO B
OTIIMYUE OT HETO SIBJSIETCSI AJIEMEHTOM Ype3BhIYailHO BBICOKOM TokcuyHOCTH, B 52,0% 00pasuoB
npesbimanu 3Hadenus JJOK B 1,2-8,7 paza. Kpome Toro, k rpymnme Haubosiee pacupoCTpaHEHHbIX
KCEHOOMOTHKOB OTHOCHTCSI CBHHEII, JIETKO IMOTIONIAEMbIH PhIOaMH U3 BOJBI, OH, aKKyMYJIUPYSICh B
TKaHsX, HHruOupyet pepments! [JlomonocoB u ap., 1989]. V 87% uccnenyembix ppid 0TMEUaIoch
MIpEeBBILICHINE HOPMATUBHBIX Tokazarenedt mo Pb B 1,3-19,1 pasza. Haubonee BBICOKHI YypOBEHBb
akkymyasiiuu Pb u Cd ¢ukcupoBancss B TKaHAX OOBIKHOBEHHOW KHIJIbKH, OBIYKOB-TIECOYHHMKOB U
BOOJIBI, BBUTOBJIEHHBIX B MEJIKOBOJJHOW 30HE MPEAYCTHEBOTO MPOCTPAHCTBA p. Bonru.

[ToBbIlIEHHBIE KOHIIEHTPAIMM HHKEJNs, CIIOCOOHOTO BBI3bIBATH HEOOpATUMBbIE HM3MEHEHUS

Ha KJIETOYHOM U CyOKJIETOUHOM YPOBHSX, OOHapy’>k€Hbl B MBIIILAX BOOJIbI, OTOOpaHHBIX B pailoHe
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0. Manpiii XKemuyxubiii (8,8 MI/Kr), BO BHYTPEHHHX oOpraHax BoOONbI (8,6 MI/KT), OBIYKOBBIX
(7,0 mr/kr) u kuibku (4,8 MI/KT) — B 3am1aIHOM YacTH MPETyCThEBOrO MPOCTpaHCTBa p. Bonru.

Haubonee Bricokoe conepkanre Cu 1 Mn, KOTOpbIE MEHEEe TOKCUYHBI JJISl PBIO, YeM IpyTue
TSDKEJIBIC METAJUIBI, TAK)KE MPUHAJICIKAT K YHACIY BAKHEHIIMX MHUKDPODJIEMEHTOB JJIsl PACTCHHUU H
KHUBOTHBIX, (DUKCUPOBAJIOCH KaK BO BHYTPEHHUX OPraHax, TaK U B MBILIIAX BOOJIbI, OObIKHOBEHHON
KUJIbKH, OTOOpaHHBIX B paiioHe cBasa benuHckoro 6anka, B paifone Ilpompeiina u cBana Cpemgneit
XKemuyxHoit O6anku. B opranax m TKaHAX OBIYKOBBIX HaWOOJIEe BHICOKHN yPOBEHb HAKOILICHUS
menu (3,7 mr/kr) m mapranna (10,2 Mr/kr) ormedancs y pblO, BBUIOBJICHHBIX B IIEHTPAJIbHOM
npurityoom paiione (0. M. JKemuy:kHbIi1) 1 30He BIUSHUS 3aMaHON BOJKCKOM CTPYH.

[Ipu comocTaBneHNM JaHHBIX OBUIO BBISBIEHO, YTO COJEpXKaHHME XKeje3a, OMoJIornyecKast
LIEHHOCTb KOTOPOT'O OINpPEAENseTCs MHOTOTPAHHOCTBIO €ro (YHKIIMM, HE3aMEHUMOCTBIO IPYTMMH
MeTaJlJIaMU B CJIOKHBIX OMOXMMHYECKHX IIPOIEccaxX, B OPraHU3MeE HUCCIEAYEMbIX BHUIOB pbIO, KaK
NpaBUJIO, HauOObIIEee, IO CPAaBHEHMIO C KOHIEHTpAlMAMU JpPyTUX METauIoB, JAHana3oH
oOHapyXeHHbIX 3HadeHWid Fe cocrtaBun 161,4 wmr/kr. [loBbllicHHBIE 3HAYCHHS Kele3a
AKKyMYJUPOBAIUCH Y PBIO, OTOOpAaHHBIX B 30HE BIMSHUS 3alaJHOW BOJDKCKOM CTpYH M B pailoHE
CMEIICHUA CpedHEe- M CeBepo-KacmuUCKuX Boxa. KoHneHTpanum Merauia B TKaHAX BCEX
HCCIIelyeMbIX BUI0B pbIO MpeBbIIIaIM HOPpMaTHBHbIE 3HaYeHus B 1,1-5,3 pasza B 12,2% ciyudaes.

OceHbl0 MaKCUMaJIbHOE COZIEPKAHUE LIMHKA, CBMHIIA, KaJMUs U HUKEIS OOHAPY>KEHBI y PBIO,
OTOOpaHHBIX B IIEHTpaJIbHOM MpuriyooMm paiione CeBepHoro Kacmwsi; mapranma, pryTH, Mead —
3ananHee 6anku Cp. KemuyskHast ¥ B iyOOKOBOIHOM yacTy Mopsi. Hanbonbinii ypoBeHb HAKOTUICHHSI
KoOaJIbTa OTMEYEH B TKAHSAX OOBIKHOBEHHOW KUJIBKH, OTOOpPaHHOM B palioHe CMUPHOBCKOTO OCEpeIKa.

Xapakrepusysi CE30HHYI0 M3MEHUMBOCTH TM, criemxyer OTMETUTb, 4YTO B TKaHAX
HCCIIelyeMbIX BUJIOB PHIO OOHapy»xeHa o0I11ast TEHACHIUS CHIKCHUSI KOHLIEHTPAIMH 3JIEMEHTOB OT
JeTa K OCEHM 3a MCKIIOUYEHHUEM MU U JKele3a B TKaHAX OOBIKHOBEHHOM KHWIJIbKH, KOTOpBIE
MaKCHMaJIbHO HaKaITMBAJIMCh OCEeHbBIO (puc. 1).

V3MeHUNBOCTh CONIEpKaHMUs TSKENBIX METAJUIOB B THUAPOOMOHTAX CBHICTEILCTBYET O
CYIIECTBOBAHUU (PU3UOIOTHYECKUX MEXAHHU3MOB, MPOTHBOACHCTBYIOIINX AKKyMYISIIUH W30BITKA
TOKCUKAHTOB B OpraHM3ME, YTO HEOOXOAMMO YUUTHIBATH IIPHU OLEHKE BO3IEHUCTBUS 3arpsI3HAIOLINX
BEIIECTB Ha NPUPOAHBIE MOITYJISALUH.

ITo ypoBHIO KOHIIEHTPUPOBAHHUS TSKEJBIX METAUIOB B TKAHIX PbIO MX MOXHO PAaCHOJIOKUTh
B cleayromedl  yOwBaromeit  mocnenosarenbHOcTH:  Fe>Zn>Mn>Pb>Cu>Co>Ni>Cd>Hg.
OtmeuaeMoe mnpeoOiajaHue >Kelle3a M LMHKA, YTO IOATBEPXKIAETCS JINTEPATypHBIMU JaHHBIMU
[Anabactep, Jlmoiin, 1984], 0OBACHSIETCS WHTECHCUBHOW aKKyMyJIAIIMEH B OpraHU3ME 3THX

QJICMCHTOB, KOTOPbIC IPUHUMAKOT aKTUBHOC YHYACTUC B IIPOTCKAHUHN (1)I/I3I/IOJ'IOFI/I‘-IGCKI/IX Iponeccos.
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Puc. 1. Ce3onHasi f7uHaMuKa cofep:xanuss TM B opraHax u TKaHsix BoOJIbI (a)
U 00BIKHOBeHHOM KIJIbKHU (0) B 2010 roxy, Mr/kr

Takum 00pazom, B pe3ysbrare UCCICAOBaHUS colepkanus TM B M3y4aeMbIX BHJAX PHIO
ObLi1a BBISIBIICHA M30MPATEILHOCTh HAKOIUICHHUS METAJUIOB: HAaNOOJIBIINN yPOBEHB akKymyJisiiiun Cu,
Fe, Mn u Ni Ob11 XapakTepeH Juist opraHoB U TkaHeu Boounsl, Pb, Cd, Co — ans Ob14koBbIX, Zn — I
OpraHoB W TKaHEeW Kuibku. OOIIMX 3aKOHOMEPHOCTEH HAKOIUICHHS METAJUIOB B TKAaHSIX PHIO,
BBUIOBJICHHBIX Ha akBatopuu CeBepHoro Kacmms, kak mpaBwiio, He HAOIIOMAETCs, YPOBEHb HUX
AKKyMYJSILIAM  OTIPENEIISUICS JIOJIeH BKJIaJla Pa3jIMYHBIX HMCTOYHHKOB ITOCTYIUICHUS METAJIOB

pacTBOPEHHBIX B MOPCKOH cperie.

Cnmcok Jureparypsl
AmnabGacrep, JIx. Kputepun kauectBa BOIBI Al NMPECHOBOAHBIX pbIO / J[k. Amabacrep,

P. JInoiin. — M.: Jlerkas u nuieBas IpOMBILIUIEHHOCTh, 1984. — 344 c.

Jlomonocos, WM.C. IloBemeHme pryTH M JPYIMX TSDKENIBIX METAUIOB B DKOCHCTEMAX.

Ananmutnueckuit 0630p / M.C. Jlomonocos, A.O. lllenotsko: HoBocubupck. — 1989. — 202 c.

ITatun, C.A. Dxonmorumyeckue HpoOIeMbl OCBOEHHUS HE(TEra3oBbIX PECYpPCOB MOPCKOTO

menbda / C.A. [latun. — M.: BHUPO, 1997. — 350 c.

Peumna, O.H. MuKpO3IeMeHTHI B BOJIC, JJOHHBIX OTIOKEHUIX U ruapooronTax / O.H. PoI-
nuHa, O.B. Ilonosa, E.B. brikoBa // ®@yHnaMeHTaIbHBIC 1 MHHOBAIIMOHHBIE ACTIEKTHl OMOTCOXUMHUH:

Mmarepuansl VII Mexnynap. buoreoxumuueckoit mkonsl. — M.: 'EOXU PAH. —2011. — C.100-104.
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YIK 597-1.044:546.49
HAKOIVIEHUE PTYTHU B I'MIPOBUNOHTAX

CEBEPHOI'O 1 CPEJJHEI'O KACIIUA

B.B. Cmenanosa

QI'VIl «KacnHUPX», Acmpaxanws, Poccus

B Mmopckoit cpene Kacrimiickoro Mopsi, Hapsity ¢ yIIEBOIOPOAAMH U3 BCEX TSDKEIIBIX METAJJIOB
BBIJIENIICTCA PTYTh, KaK AJIEMEHT, UMEIONIMNA OONbIIOe 3HAYEHHE B CYIIECTBOBAHMU PBIO M JIPYTUX
THIPOOMOHTOB. PTyTh U MHOTHE €€ COeTUHEHHS] OTHOCSTCS K BHICOKOTOKCHUYHBIM BELIECTBAM, KOTOPHIC
MIPE/ICTABISIIOT COOOM Ype3BbIYAWHYIO ONACHOCTb, KaK 3arps3HUTENb MPUPONHBIX BOJA, TaK KaK B
CPaBHUTEIBHO MaJbIX KOHIEHTPAIMAX MOTYT OKa3blBaTh HETaTUBHOE BO3JCHCTBHE HAa BOIHBIC
OpraHM3Mbl, BbI3bIBAaTh HApPYUICHHWE TNEPBUYHONM NPOAYKUUM M TPOUUECKUX CBA3EH, a Takxke
paBHOBECHs MEXIY aBTO- U TeTepOTPO(PHBIMU OpraHU3MaMH, YTO, B KOHEUHOM CyeTe, MPUBOAUT K
W3MEHEHUIO OMOTHYECKOrO KPyroBOpOTa M JIECTaOMIW3AIMKd BOJHBIX SKOCHUCTEM. Mopckas OuoTa
Kacrust umeeTr yHUKaJIbHBIM XUMUYECKHM COCTaB U HAOOP XMMHUYECKHX AIEMEHTOB U COCIUHEHUN U
MOXET OBITh HCIOJIb30BaHA B KAYECTBE MHMKATOPA 3arpsS3HEHHS U SKOJIOTHYECKOTO COCTOSIHUS CPEIb.

I'uapoOHOHTHI, B TOM YMCIIE U PHIObI, HAKAIUITMBAIOT PTYTh B KOHILIEHTPALIUAX, B THICAYU pa3
MIPEBBILAIONINX UX COAEP)KaHUE B BOJAE, HAPSLY C MPSMBIM TOKCHUYECKUM JCHCTBUEM Ha OPTaHU3M
Y BBI3BIBAIOT OMACHBIE OTAAJICHHbIE OMOJOTMYECKUE TMOCIEACTBUS (MyTareHHOe, SMOPHUOTOKCHYEC-
KO€, TOHAJIOTOKCHUECKOE U JIp. ACHUCTBHE).

J51g u3ydeHust XapakTepHbIX 0COOCHHOCTEN HAKOIIJICHUS U pacIipe/ielieHHs pTYTH B OpraHax
U TKaHIX pbIO ObUIM BBIOpaHBI: OCETPOBBIE (MBIIIIBI, TI€UEHb, TOHAIBI, XaOpbl) Asipenser
guldenstadti Brand, Bo6na Rutilus rutilus Linnaeus, oObikHOBeHHas1 kuibka Clupeonella delicately
caspia Nordmann, a Taxxe ObI9KU-TIeCOUHUKU Neogobius fluviatilis Pallas.

B pesynbrare npoBeneHHbix ucciaenoBanuii B CeBepHom u Cpennem Kacnuu 1o ypoBHIO
AKKyMYJSIIUM PTYTH B TUAPOOHOHTAX B JeTHe-oceHHui mepuon 2010 1. ObUIO BBISIBIEHO, YTO B
TKaHSIX OOBIKHOBEHHON KWJIBKM KOHIICHTpallMd MeTajula BapbupoBanu B mpeaenax ot 0,0020 o
0,2741 wmr/kr celporo Beca, rne cpenHee 3HadeHume coctaBmwio 0,0215 wmr/kr. IloBbeimeHHOE
coZiep)kaHue JeMeHTa ObUIo 3aUKCHPOBAHO B 00pasiax, oToOpaHHBIX B paiioHe CMHUPHOBCKOTO
ocepenka (0,0184mr/kr), B 30He aaBeKkiuu cpeaHekacnuiikux Boxa (0,2741 mr/kr) u B 3amagHON
MmenkoBosHOM yactu Cpennero Kacnius Ha TpaBese r. Maxaukainsl (0,1183 mr/kr).

B ocenHuii mepron MccienoBaHUs TOBBIICHHE KOHIICHTPAIIMK PTYTH B TKAaHSIX PHIO HE OT-
MEUEHO, UTO CBUJETENLCTBYET O CTA0MIIbLHOM Xapakrepe 3arpssHenus B CeBeprnom Kacnuu, B Cpen-

HeM Kacniuu coneprkaHne TOKCHKaHTa B OOBIKHOBEHHOM Kuiibke cHU3MII0Ch B 10,1 pasa (puc. 1).
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Puc. 1. Conep:xanne pryTH B OpraHax M TKaHsX
00BIKHOBEHHOW KHJIbKH U ObIYKOB-NE€COYHUKOB MI/KT

B pesynbrare aHanu3a ypoBHA HAKOIUIGHHMS PTYyTH B OpraHax M TKaHSAX OBIYKOBBIX,
BeUTOBIeHHBIX B CeBepHomM u Cpemnem Kacruu, mokaszamu, 9TO KOHIIGHTpAIUS dJIEMEHTa
mmensack ot 0,0002 go 0,5332 mr/kr ceiporo Beca, B cpemHem cocrtapisis 0,0316 mr/kr.
[IpeBpiieHne HOpMaTuBHBIX 3HadeHmit 1o prytu (1,6-1,8 JIOK) 3aduxcupoBano y psIO,
oTOOpaHHBIX Ha aKBaTOpuUU 3amajgHee 0-Ba Maiblii JKeMuy>KHBI M Ha aKBaTOpUHU IOXKHEE CBala
6anku Cpenusis XKemuyxHas.

[Tpu u3yueHN CE30HHON TUHAMHUKN aKKYMYJISIIUH PTYTH Y OBIYKOBBIX OBLIO BBISIBIICHO, YTO
y pbIO, BBUIOBJICHHBIX B CEBEPOKACIHMMCKMX BOJAX, OTMEYAJIOCh MOHMKEHHE KOHILIEHTpalHii
aneMeHTa B oceHHHMH mepuon (B 1,8 pasza). B oOpasmax, otoOpannbix B Cpeanem Kacmmu,
KOHIICHTpAIMH PTYTH B TKAHIX MOBBICUIACH OTHOCUTEIHHO JICTHETO Tieprosa B 2 pasza (cM. puc. 1).

Tokcukonornyeckoe uccinenoBanne Booasl CeBepHoro u Cpennero Kacmmst mokasano, 4To
KOHIIeHTparus: pryTd BapbupoBana oT 0,0010 mr/kr B mbrmeyHoi Tkanu g0 0,5437 mr/kr — BO
BHYTPEHHHUX OpraHax.

Haubonee BbICOKOE coaep’kaHUE MeTaljia OTMEYaloCh Y BOOIBI, BHUIOBICHHOMN 3amajHee
0. Mansrit XXemuyxusiii (1,8 JJIOK) u Ha akBaropuun 6anku Cpenusisi XKemuyxuas (0,1036 mr/kr) u
B 3ama/IHOM 9acTu Ha Tpasep3e I. Maxaukana (0,0953 mr/kr).

[Ipu uccrnenoBaHUU CE30HHOW HM3MEHUMBOCTH YpPOBHSI HAKOIUJICHHSI PTYTH B MBIIIEYHOM
TkaHu BoOnBl CeBepHoro Kacmusi, BbisBIEeHa oOIIas TEHACHIUS K TMOHWXEHUIO COAEPIKAHUS
2JIEMEHTA B JIeTHE-oceHHUI nepuoa Ha CeBepHoM Kacnnu kak B MbledHoit macce 11,1 pasa, tak u
BO BHYTpPEHHUX opraHax B 1,7 pa3za (puc. 2).

VY BOOIBI, BEIIOBIIGHHON Ha akBaropum Cpemnero Kacmwmsi, Takke HaOmMOmaeTcs yMEHbIIIE-

HUE aKKyMYJISLMU TOKCUKAaHTa B MBIIILAX B OCEHHUH nepuon B 4,4 pasa (cM. puc. 2).
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Puc. 2. Conep:xanue pTyTH B OpraHax U TKaHsiX BoOJIbI, MI/KI

Pacnipenenenne pryTd B opraHu3me pei0 XapaKTepU3yeTCsi HEPABHOMEPHOCTHIO M 3aBUCHUT
OT (PyHKIIMOHAJIBHBIX OCOOCHHOCTEH OpraHoB, WX KyMYJISTUBHONW aKTHUBHOCTH M XHUMHUYECKHUX
CBOMCTB caMoro metaia. Pe3ynbTarbl McCCleOBaHUS MOKa3ajid, YTO MAaKCHMAalbHbIC 3HAUYCHUS
MeTayia Obutn 3adukcupoBansl B Mbimmax (0,0783 wmxr/kr), ronagax (0,1547 MKr/kr), nmedeHu
(1,7 1OK) u »x)abpax (0,1662 mr/kr) pbiO, BEUIOBICHHBIX Ha aKBaTOpUM 0. Manbiii JKeMuyXHbIH, B
30HE aJIBEKIIMU CPEAHEKACITUUCKUX BOJ W TIyOOKOBOAHOM YacTH pas3pe3oB I Maxaukanma - M.
Carpmabik Cpennero Kacnusi.

AHanu3 pacrpeesieHusi pTYTH B TKaHSIX U OpraHax OCETPOBBIX MOKa3al, YTO, B OCHOBHOM,
MaKcHMaJibHasi KOHIICHTPALMsI HCCJIEyeMOTo dJEMEHTa aKKyMYJIHpOBajJOCh B TIEYEHU —
JIETTOHUPYIOIIEM OpTaHe, B HAMMEHBIIIEH CTEMEeHN HaKOIUICHHE HAOMI0AaIOCh B MBIIIIAX PHIO, T.€.
colepkaHUe TOKCHMKAaHTa B OpraHax U TKaHSAX OCETPOBBIX pBHIO YBEIWYMBAIOCH B PSAAY:
HeqeHL>r0Ha£[LI>MLILHuLI>>Ka6pLI.

B uenom, aHanmu3 wuccnenoBaHMs TOKas3ajd, YTO K palOHY C TIOBBIIIEHHBIM YPOBHEM
KyMYJISIIIUA PTYTH B OpraHax M TKaHSAX OCETPOBBIX, BOOJBbI, OOBIKHOBEHHON KHJIBKH M OBIYKOBBIX
OTHOCHUTCSl 30Ha BIHMSHHUS 3aMaJHONM BOJDKCKOW CTPYHM U LEHTPAIbHBIN MpUIIYyObId paiioH
Cesepnoro Kacnus, a Taxxe Ha TpaBep3e I. Maxaukana Cpennero Kacnus.

Ce30oHHasi M3MEHUYMBOCTH COJIEPKAHUS TOKCHKAaHTAa, B OCHOBHOM, B OpraHaXx M TKaHAX
THAPOOMOHTOB XapaKTepH30Bajdach OOIIEH TEHICHIIMEW K CHIDKCHUIO KOHIICHTPAIMK B OCCHHHM
TIEPHOI.

Takum o00pa3om, pe3yabTaThl MPOBEACHHBIX HCCICMAOBAHUI IOKa3ald, 4YTO W3 BCEX
M3y4aeMbIX BUJOB pbIO, HAMOOJBIIIEMY HAKOIUICHHIO METaJlIa TTOJIBEPKEHBI OCETPOBBIC, KOTOPHIE B
CHJTY COBEPIIAEMBIX UMHU MTPOJOIKUTEIHHBIX MUTPAIIMKA TTO3BOJISIOT OXapaKTEPU30BaTh IKOCHCTEMY

Bcero Kacnmiickoro mopsi.
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Cnucok JuTeparypsl
MeTonuueckue yKka3aHus 1o OOHApPYKEHHIO U ONPEICICHHIO COACPKaHHs OO PTyTH B
MUIIEBBIX MPOIYKTAaX METOAOM OecruilaMeHHOH aTtoMHOW abcopbumu. — M.: MY 5178-90-1990.—
23 c.
JlomonocoB, U.C. PTyTe B BOTHBIX CHCTEMax W OIICHKAa BO3MOKHOTO TIOBEICHHS B BOJE
Karynckoro Bojoxpanunuma. Axamutuueckuid o63op / U.C. Jlomonocos, A.O. Ilenorbko //

[ToBenenue prytu u apyrux TM B skocuctemax. — Yacts 111, HoBocubupck, 1989. — C. 67-87.

IKOHOMUKA

VIIK 556.18(282.247.41.044)
YKOHOMMYECKAS Y®®EKTUBHOCTb UCHOJIb30BAHUS
METO/IOB /133 J1JI51 PEIUEHMS 3AJIAY PALIUOHAJIBHOI'O
PACHPEJEJIEHUSI BOJHOI'O CTOKA HA HUKHEN BOJITE

T.C. becuemnosa

I'TI AO «Hayuno-uccredosamenbckutl 2eoun@opmayuonuslil yenmpy. Acmpaxanv. Poccus

VYcrbeBas obnacte Boarm ogna u3 kpynHedmmx B Poccun mmeer orpoMHOE SKOHOMHMKO-
COLIMAJIbHOE 3HAYEHUE HE TOJIBKO Uil AcTpaxaHCKoi 00iactu, HO u AJis Becero Bonro-Kacnmiickoro
OacceiiHa. B 3TOM permoHe OCOOEHHO OCTPO CTOJIKHYJIHCh HHTEPECHl Pa3IMYHBIX OTpacien
HapOJHOr0 XO35ICTBa — CYyIOXOJCTBA, PBHIOOJIOBCTBA, CEIBCKOTO XO35HCTBA, BOAOCHAOKEHHUS
HaceneHuss W Jp. [lng naHHOrO permoHa Boja CIYXHUT cpenooOpasyroumm daktopom. OT ee
rofoBOro 00beMa, BHYTPUIOJOBOTO paCIpE/EICHUs] 3aBUCIAT BCE ITWHAMHMYECKHE MpPOIECCHl B
Oouocdepe u B IepBYI0 04Yepeb OHONPOTyKTHBHOCTH Beero Bonro-Kacnuiickoro 6acceiiHa.

Boab! pexn Bonru u ee 1enbThl €AMHCTBEHHBIM MCTOYHUK BOJIOCHAOKEHHS BCEX HACEIICH-
HBIH MyHKTOB TEPPUTOPUHU AcCTpaxaHCKOl obOnactu, yactu Pecnybnuku Kanmbikun u PecryOnuku

Kazaxcran. Kpome Toro, yactp ee croka MIET Ha 3aluTHe KpymnHeimeid Bonro-AxtyOuHCKON
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MOMMBI, TJIe TaKXKe ISl BCEX OTpacCiei XO3siCTBAa M KOMMYHAIBHBIX CIY>KO 3TO €IWHCTBEHHBIN
HCTOYHUK BOJOCHAOKEHUS.

[To3TOMYy CIOKHOCTB YIIPaBJIEHUS BOJOXO3WCTBEHHBIM KOMIUIEKCOM ATOrO pailoHa 3aKIIo-
YaeTcsl B €ro MHOTO()yHKIIMOHAIBHOCTH, YTO B LIEJIOM OTpa)kaeTcs Ha COLUAIbHO-DKOHOMUYECKOM
pa3Butuu peruoHa. U kak pe3ynpTaT, mpoOaeMbl KOMIUIEKCHOTO U PAIlHOHATIBHOTO UCIIOIb30BAHUS
BOJHBIX PECYpPCOB SIBISIOTCS MPHUOPUTCTHBIMHU 33aJa4aMH B CEpe COIUATBHO-DKOHOMUYECKOTO
pa3BUTHS HAPOJIHOTO X03siicTBa. CeroaHs pa3BUTHE M (YHKIMOHHPOBAHHWE BOJHOTO XO3HCTBA B
pEeruoHe MpPOUCXOIUT B AMHAMUYHOM mpupoaHoil cpene. Ilocne co3manus kackaaa BOJOXPaHUIIHUIIL
Ha p. Bonre nambonee TpyaHO pa3pemmMoin mMpoOieMolt CTalo peryjiupoBaHUE CTOKA BOJBI B €€
HU30BbA. OCTpOTa BOJHOW MPOONEMBI YCyTyONsSeTCss TeM, YTO BOJHBIA M XUMHUYECKHH CTOK
p. Bonru onpenenser npoayktuBHocTh Kacnuiickoro mopsi, rzie BOJHBIE PECYPCHI UCIIOJIb3YIOTCS
HanboJjiee UHTEHCUBHO, a OMoOJIoTHYecKasi MPOAYKTUBHOCTh HaXOJUTCS B TECHOM 3aBUCHMOCTH OT
BEJIMUMHBI MATEPUKOBOTO CTOKA M €r0 BHYTPUTOAOBOTO pacnpezaeneHus. 1 B Toxke BpeMs pa3BUTHE
BCEX OCHOBHBIX OTpacield SKOHOMHUKH PErHOoHa, OCOOCHHO OpOIIAeMOro 3eMJIeNeNus, TaK >Xe
3aBUCST OT BOAHBIX pecypcoB. 1o cymiecTBy pedHOil CTOK — MHTErpaibHbIN MOKa3aTelb BIMSHUS
BOJHBIX PECYPCOB Ha SKOHOMUYECKOE Pa3BUTHE PETUOHA.

CnoXXHOCTb  peryimupoBaHusi pexuma cOpoca BOAbI C  BOAOXPAHWIMIL — MEXKIY
MOTPEOUTENSIMU HE TOJIBKO B €€ 00beMax, HO W B MPOTHBOPEYMUSX CPOKAX IMMOJAYM BOJBI TIO
cezoHaM. Bomkcko-Kamckuii kackaj BOAOXpaHWIHIN TpUBET K JAedopmamuu CE30HHOTO
pacripenenenust BoaHoro croka Ha Hmkueir Bonre u ee menbre, a 3T0 OTpa3mwiioch Ha o0beMax u
MPOJOKUTEIFHOCT 3aJIMBaHMsI HEPECTUJIMIL, YTO MPUBOIUT K uX Aerpagauuu. [lo maHHBIM
KacnHUPX mpakTuuecky MONMHOCTBHIO MPEKPATUIOCh €CTECTBEHHOE BOCIPOHM3BOACTBO OENyTH, Ha
80% yMEeHBIIMJINChH IUIOLIaM HepecTHIuIa ocetpa, 1 Ha 60 % ceBproru. Hepectumuma BoOIIbl,
caszaHa, Jiella, CyJaka W JpYrux pblO 3a CUET YMEHBIIEHHS CTOKAa BECEHHErO I0JIOBOJIbS,
COKpAIIEHHS MPOJOKUTEIBHOCTH X 3aJIUTHS M BPEMEHHU MPOJOJIKUTENILHOCTA CaMOTO TIOJIOBOIbS
TEPSIFOT MPOAYKTUBHOCTh, HE OOECIEeUnBalOT HOPMAaJlbHBIE YCJIOBUSA HepecTa peid. B oTaenbHbIC
TOJIbI HKPa O0CBIXAeT WM MOJIOh HE yCIIEBACT CKATHThCS HA pyKaBa JIeibThl Bonru. B pesynbrare
COBpEMEHHasi phlOONPOAYKTUBHOCTh HEPECTUIIUIN AeNbThl Bonrum cHusmiace nmodytu B 3 pasza — ¢
2,71 w/ra (1990r.) no 1,02-0,7 i/ra.

[ToBeimenue 3pPeKTUBHOCTH MUCIOIB30BaHUS BOJAHBIX PECYPCOB B 3HAUUTEIHHOU Mepe 3a-
BHUCHUT OT CTENEHHU M3YUYCHHOCTH U HAJIEKHOCTU UCXOMHOU mHpopMmaruu. [Ipu pa3paboTke Kakux —
a00 MEpOTIPHUSTUN HENb3sl OTPAHUYMBATHCS TOJIBKO BHIOOPOM OOIIMX XapaKTEPHCTHUK, BBIIEISTH
MPUOPUTETHI Kakux JMOO BeaoMcTB. HwkHsas Bonra 3To eauHBII NPUPOIHBIA KOMIUIEKC,

OTIpEACTSAIONMI HE TOJIBKO OHOMpPOAYKTUBHOCTH Bonro-Kacnuiickoro OacceifHa, HO H BCIO
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COLIMATIbHO-?)KOHOMUYECKYI0 cdepy peruoHa. M3ydenue u HaOdOAeHHE 32 BOJHBIMU OOBEKTAMHU
JNOJKHBI  BECTUCh  MHOTHMMH  MeTojamMu. Ho  CII0)KHOCTh, JOpPOTOBH3HA, JJIUTEIbHAS
MIPOJIOJKUTEIILHOCTh HAa3eMHBIX (TIOJICBBIX) HAONIOJCHUNA HE JaeT BO3MOXKHOCTH OIEPATHBHO
NpUHUMAaTh penieHus. [loaToMy B HamM JHM Ha MEPBOE MECTO BBIXOAWUT HCIIOJIIB30BAHUE
KOCMUYECKUX CHUMKOB — AMCTaHIMOHHOE 30HAupoBanue 3emiuu (/[33). Hayunas u meroanueckas
PE3yNBTaTUBHOCTh MCIONB30BaHUsI MaTepuanoB /(33 COBMECTHO ¢ Ha3eMHBIMH HAOIIOJCHUSMH B
HACTOSIIEE BPEMsI HE BBI3BIBAIOT COMHEHUH.

ITo manapiM KomocoBa A.B. [2001] ucmons3oBanre KoMruiekca a3po-GhoTo U KOCMUYECKHUX
CHUMKOB MPHUBOJUT K COKpAIllEHUIO0 Tpyno3aTpar B 3-4 paza 0e3 ydyeTa BpeMEHHU MPOU3BOJICTBA U
KauecTBa MPOAYKIIMUA. B MENIMOpaTUBHBIX M3BICKAHUSAX IMOJYYCHHBIE KapThl coiepxaT uHpopma-
uuo ot 60 10 90%, a kocmuueckue cHUMKU 90-95%. [Ipumenenne marepuanoB J[33 cHIKAOT
CTOMMOCTh OOCTIe/IoBaHUSI W Menuopanuto Oomee vem B 1,5 pasa. IlonmeBble NPOEKTHO-
M3bICKaTEeNbCKUE paboThl Ha 3a0y3aHCKOM HepecTHiuile (B paiioHe pyK. by3aH) cocTaBuin okoio
7 muH. py6. (B menam 2007 1.). ObOcnenoBanue HepecTwnuml mo meroauke J[33 BKIOUYaIo
MPAKTUYECKH BCE HEPECTOBBIC ILUIOMIAJAM ICJIbTHI BONTH, W OXBaTHIBAJIO TPH IMEpHoOJa — B Ha-
yajie 3aJIUTUS HEPECTUJIUIN, Ha MaKCUMyMe€ M IEpuoJie Claja IOJOBOIbs, OBLIO OLEHEHO
B 13 MuH. pyOuieit.

Kpome TOro, KOCMHUYECKHE CHUMKHA MOXXHO U HYXHO HCIOJB30BaTh KOMILJIEKCHO,
KOPIOPATHBHO Pa3HBIMU BEAOMCTBaMU. B pesynbrare 310 OyAeT BHITOJHO ISl MHOTHX CYOBEKTOB
M OpraHOB TOCYJapCTBEHHOTO YIIPABJICHHS, KOTOpbIE OyJayT HWMETh KOMIUICKCHYIO KapTUHY
MPOUCXOSIINX MPUPOAHBIX MPOIECCOB M MOMOTYT ONEPATUBHO MPUHUMATH HYXKHBIC PEIICHHUS.
[ToaTomMy cBoeBpeMeHHasi TOCTaBKa HY)XHOM WH(OpMalWW TPEACTaBIsSET U HMEET OOJBIION
HSKOHOMHUECKUH 3 (HEeKT Kak MPSIMOii, TaK 1 KOCBEHHBIH.

Takum 00pa3om, mepexo Ha Ka4eCTBEHHBIM HOBBIM YPOBCHH BBITOJIHEHUS WH(OPMAIIMOH-
HO - ympaBieHYecKkuX pabor ¢ momompbio J[33 obecneynT WHGOPMAIMOHHYIO MEPUOIUYHOCTD,
YCKOpEHHUE, BBIOJIHEHHWE MEIHOPATUBHBIX paboT nenbThl Boiru, ycToiunBYyIO0 JOCTOBEPHOCTH H
aKTyaJIbHOCTh TIOJMYYEHHOTO0 MaTepuana C HHU3KOW CTOMMOCTBIO U BBICOKMMH pa3pelIaroiiuMu

XapaKTePUCTUKAMMU.
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