POCCUMNCKAS! AKAZIEMUST HAYK

I0OXHbIA HAYYHbIW LEEHTP
: MYPMAHCKWUIA MOPCKOFI BMONOrMYECKUA MHCTUTYT KHL, PAH
ACTPAXAHCKUW MOCYAAPCTBEHHbIN TEXHUHECKUA YHUBEPCUTET

R Y e

e

OCHOBblI OCETPOBOACTBA
B UCAOBUNAX SAMKHYTONO
BOAOOBECNEHEHUNSA AANAA
DEPMEPCKMMX XO349MCTB

r.r. MATULWLOB

A.r. MATUWOB
E.H. MOHOMAPEBA
M.H. COPOKWHA
A.B. KASAPHWKOBA
M.B. KOBANEHKO




4289

o™
0-1h3A

POCCUMCKAY AKAJJEMUY HAVK
I0KHBIH HAVUHBINI IIEHTP

MYPMAHCKUH MOPCKOU BUOJTOTNYECKAT MHCTHTYT KHIT PAH
ACTPAXALICKUN TOCY/TAPCTBEHHBIA TEXHUYECKII YHWBEPCHUTET

L MATHIIOB, /I.T. MATHUIOR. EH. [TOHOMAPEBA,
M.H, COPOKHHA, A B. KABAPHUMKOBA, M.B. KOBAJILEHKO

OCHOBEI OCETPOBOJICTBA
B YCJIOBUSX 3AMKHYTOTI'O BOJAOOBECIIEYEHU S
J15 OEPMEPCKUX XO341CTB

5o

1]
H

oA

E\JHHU\Q&?

(o)
N
o
7 o
b Crpo “)0L

B

v

2y . 3'5‘”'
rOnA™

o,
4

o

PQCTOB-HA-TOHY

% i Mg 2008



YK 639.37: 597.442
073

Pemensenton:

-
JOKTOP HHOJIOrMMecKuX Hayk, ipodeccop AA. Kokosa,
KaHauaT 6nosorndecknx Havk B.E. JyGos

Maramee [T, Marumor J.T., MTouomapésa E.H., Copoxnna M.H., Kazapunkosa A.B., Kosaaenko M.B.
Oc1oBBl 0CETPOBOACTEA B YCIOBHAX 3aMKHYTOIO pogoobecneuenys Aas depMepekix xossiicts, Poctos-t1a-
Jony: Waa-so OHIL PAH, 2008. 112 c.

M a10XCHBL HAYYHBIC W IPAKTHUCCKHE PE3YJIBTATLI, MCI0Ab3Ys KOTOPHIC, MOKIO OPrallH30BATL BBICOKAO-
ahpeKTUBHOE IPOMIBOACTRO JEMUKATeCHOH TOBAPHOH OCCTPOBOM HMPOAYKIUH B xogdiicTBe a0bOrO TMNA
(depmepcKoe, TPOMBIIIIEHHOE, 33BG/ICKOC).

MaTepHaasl TPeACTABAAIOT GOABIIOH HHTCPe: LIS HXTHOIOTOB, 2K0A0I0B, (PHIHOIOTOB, HXTHOHATOTOTOB,
(repMCpoB-pEIGOBOAOE, & TAKAKC /TS CTYACHTOR M ACIHPAHTOB M APYTHX CTCIHATHCTOB, HHTEPECYIONMXCA
npobicyMaMi COBPCMEHINI HHAYCTPHANBHON AKBAKYIBTYDLL

U — 182, Taba, — 38. Budbnuorp. — 163 nass.

OPUTHILI-MaKCT Jatniore uananus asasicres coborsentoetsio OHIL PAH u cro penpoaylHpoBasue
{Bocnpomaseicnne) awobeiM cocobom Hes cormmacus IOHLL PATT sanpeniaercs

ISBN 978-5-902982-34-0

© KOmuniit nayunstid uentp PAH, 2008
© MypmaHcKHil MOPeROi G10I0THYCCKIHE MUCTHTYT KHIL PAH, 2008

© AcTpaxaHcKuit TOCYAAPCTBONIbI TexuHdeckni yivsepeutet, 2008



B U U oo S T e mmms s e 4 s £ 2595 LS54 A S SERE T B
LCIABA 1. KPATKUI OB30OP COCTOSIHIS BUOPECYPCOB M AKBAKVJILTYPDI oo, 9

[CIABA 2. UHPKEHEPHO-TEXHOJJIOTMYECKHUE OCITOBRI Phl1BOBIITOTO KOMITJIEKCA.. 15

2.1, XapaKrTCPHOTHKA IOMEDIETHH KOMILICKCA 1oovvoevooveoesseiseeoeoeeooen oo sesesorsestesessese s essseeesssesstese s e eoeee oo seeessro 15
2.2, CHCTEMA DACKTPIOUHADIETTHI otuvieeeeoeeeieeeceeeee et oe s eseee st ee sttt ee e oo s oo s s e es e es e oo 19
2.3, CHOTEMA DTOUICHMS . cowcoecrierasitseresesseseseeieemsserssssssssss eseee e oo eeeeeeeeomese1ee 1ot s sesresesses e es e eee e st eee s e s et eeee e eeessomsess e sros 19
2.4, CHeTema BOAOCHAOKEINS 1 BOAOTIONLOTOBKH -o..oovveeevessrosessases s ssse e eeesses e s e s e s e s s oot oo 19

2.5. PIHOBOAHOC OOOPYAOBAHHC ovoeeoeeeerrr
2.6. Pa3BUTHE aKBAPHATBIOIG KOMTIICKCA

ETABA 3. OIIbIT AJIATITALMM OCETPOBDBIX PBIB B ¥3B oot 29
3.1, Teorpathist BaBOBA OCETPOBBIX PBI0 vecorroeeiemveriessses s sissee oo eeeeeoeseoseeee e eeseeeeeee e etsessees s ettt ee oo eeesesenns 29
3.2, TpaHCTIOPTUDPORKA OCATOUHOTO MATCPMATI 1.evvvseeveereoeeeooeeeooeeeeeeeee e ee e e eee s eetsesttees e eemee oo 30

3.3, MOTOABL AIATITAITHH MO ovorevvreeesieeeeseeesses st s oo oo e ee oo oo s e eeee e st 32
34, MCTOoABI a7anTanin IPOHIBOINTCACIT ...oveuiiveivisieeiesssieisssseoeoeee e eeeeseese e ee e eeees e sessesesesos st ee s em oo ee oo eessoeenn 36
[ABA 4. OCHOBBI TEXHOJIOTVMH OCETPOBOICTBA B ¥ 3B 38
4.1, TemucpaTyPHBIA 1 KHCTOPOTIBIH PCHTIMBL.....ov...evvoovetssesoisisreeeeeeseeeeseseeessseesseeessssesesoeeessseesessseessesse s eeoseeeoes 38
4.2, TrnpoxrMuaeCki i DUATING e s st o s s o et o 3
4.3. Bmusitne crpyKTYPL HABTPA T8 OB HEKTE BBIPATITRATIFST 1oovvvooveoeeeooeeeeeeseeessenesesseseseeeseeeseeessssees e ssee s 40
4.4. Binsune (hakTopos CPEABL HA POCT W PASBHTHC OCETPOBLIX PBIO .. oooooooioeoooeve oo seessess s 43
4.3, OCHOBHBIC 3TANB TEXHOAOTHH B PALLHBATIHST OCCTPORBIX covvoooevoeo oo eeeeeees oo oo sees e sees e 48
4.5.1. Peay.abTaThl BMPANHBAITHA MOJI0AH 0CeTPOBLIX PO 40 MACChi 300=500 oo oo a0
4.5.2. PesyibTaTsl BUDAUIHBAIINS OCETPOBBIX B 3UMIMI FCPHOL. oo ee e eeereeos s aseseaseeeene 20
4.5.3. Poct v pasBiTHE CTAPIIME BOZPACTHBIX TPYINI OCETPOBLIX DIk e 33
4.54. MeeacaoBalie PHTMOB IHTATHST OCCTPOBBIX [ ...wo...oveeseiroeeeeeeeoeeeeeeeoseeesseeseeseeeesseseeoe oo esessesseee oo 56
4.6, Kopma v xopmaenne ocetpoBbIX Phid B ¥ 3D oo, T S S s pommas s ssasopssnnd 57
4.6.1. Heeaepopanne NMNCBOH DPHBAEKATCABHOCTH KOPMOR. cvvvv.ivviiseeeeeeeeeeoreseseeesessesseessseeseseeessesssssessssessssnns. 60
4.6.2. Menoan30BalHe HPOGHOTHEOB B KODMAK cvvrivvereereeeeressessssssssassssseossoeessoesoeeriasessssasstessasemsessessessaseseesssssessesens 61
A4.6.3. HCNOADZOBAHIC HHBBIX KODMOE ©.ooovvooeeveooeeereeeeeeeeeoeoeeeoeoeeeees st ss sttt ee e ee e ee e et s s e eeteees oo eee s e 63
IUIABA 5. OITBIT HOJIYUEHMA TTOTOMCTBA OCETPOBDBIX PLID B Y3B oo oo 65
5.1, Merojnl CTHMYTUPOBAHUA COIPCBAHHA TIOAOBBIX HPOJAYKTOB Y MPOUSBOLHTCICH ooooeeeeeerr oo ere 65
5.2, HoayueHue NOJOBBIX NPOAVRTOB U OCCMCHCHIE HRDDLo.wiioiiisiissieeeeoeeeoeeoseesssseessseessseessoessseessse s ssessseesee o 67
L L i e P S ST 71
5.4, LIOAPANIMBAHME THIHUOK oiovttire oo oeeee oo eeessse oo ee oo oo tsese st et oe e ees e eeee s se e e oo ereers s oo 72
LITABA 6. OlIbIT @OPMHUPOBAHWSA PEMOHTHO-MATOUYIIOTO CTANA CTEPSIAM............. 73
CTABA 7. 3ABOJTEBAILIMA OCETPOBBIX PBIB B ¥3B: LHIPOMUIAKTHKA U JJEYELWE ... 80
7.1, IIpHInIlel BOSHUKHOBEHHS W HYTH PACTIPOCTPAHCHHA 3a60€BaHHA PLIG B Y3B oo, 80
7.2, llpodmaaxruka 3aoaesannil 0CCTPOBRLIX PO® B ¥ 3B oo 52
7.3. 3a00aeBalNs GCCTPOBBIX PBIO B W 3B .ot e es st 52
7.3.1. BHPYCHDIC BA00TOBATSI oovveorevriereeoeeresesosessssssseesssseeess oo sesse s ssae st eesb e sereeseseeses s s e eeesse e essse s sesons 82
7.3.2. BaKTEPHANBLHDBIC BAOOMEBANMST ... ovoovmsieveeveoisee e seeasssee oo eeessveesessesessssesrassseeeseemesee s eese e semessese oo esere s s e 83
T.33. IMIHKOBDI oottt a8 oottt eeeeree s 84
7.3.4. 11apasuTapHBIC 3AD0MCBAHIT .ccoo.ovvoooeverecteeeees e e se s ssses st sss sttt sttt eeeeeeees e es et eseseseee s s s s s s s sens 84

7.3.5. 1LeAPABHBIC BADOMEBANH cov.v.eeoooooooeoeeeeeeeeee oo s et es st ee e e oo s oo e e ee e e ee oo 85



#A, TepancuTHIeChime: Se POMPUIRTISE s sy i s s A B seonsnesnsloersessrstsmmensntestspmmmramrnsl

7.5, JTeUCOHOE KOPMIEHEE ..oovvreoieeeesioe e sssasesinss s s secsensssssee e eseses e eeesseessreesesseen s R S 86
A 0 h K TR o) 01 2 8 R 8 00 s e 87
FTABA 8. AHATIN3 BOSMOMKHLIX OINMBOK M ABAPUMHDBIX CUTYALIMM oo 90
LLIABA 9. SDOEKTUBHOCTD CO3JJAHUA OCETPOBOMN OEPMDBI coovooeeeeeoeeeeee 33
9.1. OBOCHOBARIE COITAHMA QICPMBL weevriruuuuseovoismsesessseseeesosssesoeee e eeeeseooe e sess s eestee st se st oo ssseee e eeseees s 53
9.2, Ocnosnnie HHOTEXHIUCCKHE NOKA3ATETH BRIPAUTHBAHIE OCETPOBBIX PHBIO oovvvevoereeereeeeeeeoe oo 95
9.3. PacueT 3DOEKTHBHOUTIH QEDMBI ovv.eciiirenriessissssssieeoeeassieessssesessoescosassossssrassseessssssssse e sssses e ssesessssoessssoses s ses e 96
SAKTIOHEHMIE ccovsccosossisssiossnssssn s s 68554 5550884555165 a0 5455458 ampaens 88 o541 e s 145 1405 4 R 6 st 100

105



BBEOEHWE 5

Onepemammne TeMIIBI POCTa WHBECTHIIHII B
aKBaKYJBTYPY B MHPOBOM Macitabe, HallpaBJIeHHbIE
Ha odecleueHne IpoAOBOIbCTBEHHON Ge30MacHoCTH,
CHHXKEHHE HATPY3KH HA MOPCKHE OHOJAOTHUIeCKHe pe-
CYPCBI, ONPEeNIi0T aKTYaJbHOCTh PA3BUTHS 3TOTO
HampasjeHHs. B HamuonaneHoM npoekre «Passurtune
arpolpoMBbIILIEHHOTO  KOMILIEKCAa» aKBaKyJIbTypa
3aHHMaeT BaKHelilllee MecTo,

B Teuenne mocneAHUX MATHAALATY JIET €CTECTBEH-
HOe BOCTPOU3BO/ICTBO TIEHHBIX BHIOB a30BCKHX W Ka-
cruiicknx poi GajtaHcHpyeT Ha TPaHH MOJHOTO HC-
YE3HOBEHHS, TTPOMCXOUT AeTpajallud HXTHODAYHBI,
CBEPTHIBAHHE TPOMBIIIJIEHHOTO PhIOOIOBCTBA, HAET
HEYKJIOHHOE CHHKeHHe MacIITaboB HCKYCCTBEHHOTO
BOCTIPOH3BO/ICTBA.

CornacHo JaHHBIM O(HIHATBHON CTATHCTHKH,
B 1930-1950-¢ roas! ya10oBBl B GacceiiHe A30BCKOTO
Mops jocturaju 150-300 toic. T, 2 B 2000-2006 rT.
yae e npesblanu 30—40 teic. . CoBpeMenHoe co-
CTOSIHHE 3aIIACOB OCETPOBBIX PHIO BBI3BIBACT CEPHE3-
HYI0 03200YCHHOCTD. 3aBOACKOE BOCIIPOU3BOACTEO
OCETPOBBIX HE CHOCODHO KOMITEHCHPOBATH OOBEMEI
W TeMIIbl MX H3IBATHA (IKOCHCTeMHLIE HCC/eI0Ba-
HH4..., 2005; Marumros, Ilonomapesa, 2006; 2007).

3HAYUTENBHYI0 JOMI0 B TPOH3BOJCTBE MHOTHX
BU/OB PHIO, B TOM YHCJE TAKUX IEHHBIX, KK JIOCO-
CeBbl€, CUTOBBIE, OCETPOBBIE, COCTABJIAET UHAYCTPHU-
aNbHas AKBAKyJIbTYPa, OCHOBAHHASA HAa HHTEHCHBHOM
BBIPAIINBAHHM BOAHBIX OPraHH3MOB I10 TEPEIOBbIM
TexHosorusaM (MKypasiesa, [Ipasguuxos, 1987; Yep-
HHUIKWHA, MaTuios, 1999).

B nacrtosiiiee Bpemst MPOAYKIUS MHUPOBOH aKBa-
KYJBTYPBI I0CTHTaeT 00beMa BBLIOBA THAPOOUOHTOB
B eCcTeCcTBeHHbIX BojoeMax. [lo gannemm [1poxoBois-
CTBEHHOH M CEJbCKOXO3SHCTBEHHOH OpraHU3aruH
OOH (DAO), 8 2003-2005 rr. MEpOBas MPOLYKIIHS
aKBaKYJIBTYDbI COCTABHJIA OKOJIO 56 MJIH T, YTO PaBHO
'/, ot BbL1OBa ruapoduonTos. [lo nporHosam (MAO,
k 2020 rogy of'beM NpOyKIIHH aKBAKyJALTYPH GyaeT
paBeH obIemMy MHPOBOMY BbLIoBY (puc. 1) (Maru-
o u ap., 2006a; 2007a).

YeroiuuBHIH PBIHOYHEIH CIIPOC HA MSICO OCETPO-
BHIX PbIO PasiMyYHON TEXHOJOTHYECKO# oOpaboTku
Ha GoHe 0OBANBHOrO NajeHus WX YJIOBOB B ecTe-
CTBEHHBIX BOJOEMax OOYCJOBJIMBAET AKTYANBHOCTD
OpraHM3alii UX TOBAPHOIO BhIpallMBaHu4 (puc. 2).

10xnE# Hayunsiii nentp Poccuiickoil akaze-
MMM HAyK COBMECTHO ¢ ACTpaXaHCKHM TocyZap-
CTBEHHBIM TEXHHYECKHM YHMBEPCHTETOM paspada-
ThiBa€T HHHOBAIIHOHHBIE [TPOEKTDI, HaIlpaBJIeHHBIE
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Puc. 2. Ilpogykuust 0T BeLIOBA HHOpECYPCOB
1 akBakyJabTypsl (1990-2000-e roasn)

HAa VBeJHYeHHe OMONPOAYKTHBHOCTH BOLOEMOB
H pa3BUTHe ToBapHoro ocerpoBoxactBa, Ocobo-
ro BHUMaHHs 3aCJYXHBaT HOBbl€ HHTEHCHBHBIE
TEXHOJOTHH BbIpalllHBAaHHA IEHHBIX BH/I0B pb16
A3zosckoro u Kacnuiickoro HacceiiHOB B 1esax ux
COXPAHEHHS B €CTECTBEHHBIX VCJIOBHSX, a TAKXe
MOJYYeHHs BLICOKOKAYeCTBEHHOH TOBapHON mnpo-
aykuuu (Ilomomapes u xp., 20058; 2005r; Maro-
maes, 2007; Marumos u ap., 2007a; Marumos, Ilo-
HoMmapesa, 2007; Ponomarev et al., 2005a; 2005b;
2005c¢).

IJKCIEepPHMEHTDI, TPOBOJHMEIE HAMH Ha Hay4yHO-
9KCIIepHMEHTaIbHOH Oase «KaranbHuk», sapasores
KOMILIEKCHBIMH, TIOMYYEeHHbBIE Pe3VJbTaThl MOTYT
OLITH WCIOJAB30BAHBl B HMHAYCTPHAJIBHBIX XO3sii-
CTBaX BcexX THIOB. B kavecTBe 00beKTa [7s OTpa-
OOTKM TEeXHOJOTHH HMHTEHCHBHOTO BbIpPall{HBaHHA
TOBAPHBIX OCETPOBBIX HEOOXOAHMO GBLIO NoA06paTh
TAKOH BHJ WIH THOPUAHYIO DOPMY, KOTOPask MOMKeT
ObITH MOJYYCHA B 3HAYMTENBHBIX KOJUYECTBAX /18
3apeIOmeHIsA PHIOOBOXHBIX X03SHCTB HHAYCTPUAIb-
mHoro tuma Ha lore Poccuu (Jlyxusak, 2007a). Jas
HCCACA0BAaHMN OBLTH BHIOpAHBI Pa3/HYHbIE BMbI
OCCTPOBHIX PBIb M uX THOpUAHBIE GopMbl (pHE. 3).
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Tubpua (crepmasius x demyra)

HIun
Acipenser nudiventris (Lovetsky, 1828)

Benyra Huso huso
(Lovetsky, 1828)

Pycckuii océrp
. Acipenser gueldenstaedtii
(Brandt et Ratzeburg, 1833)

Crepasan
Acipenser ruthenus
(Linnaeus, 1758)

Puc. 3. O6bekTh! HCCACIO0BAHMIA, IPOBOJMMEIX HA HAYYHO-IKCIEPHMEHTAIBHON Hase «KaranbHuk»

Pesyapratel pyHIAMEHTAMBHBIX MCCIEI0BAHHHI
HHOIOTHE OCETPOBBIX MO3BOIMIN KAPAWHATBHO YCO-
BEpIIEHCTBOBATh CTAHJAPTHBIH TeXHOJIOTHYECKUH
LUK MHIYCTPHAJIBPHOTO PAa3BElEHUS OCETPOBBIX
poi6. 3a TPH rofa co3aH KOMILIEKC HHHOBAI[MOHHBIX,
SKOHOMHYECKH 3(h()EKTUBHBIX, KOHKYPEHTOCTIOCo6-
HBIX OHOTEXHOJOTHH MHAYCTPHAABHON aKBaKYITb-
TYDBI BBIPAIIHBAHHUA OCETPOBBIX PBIO B MOIYJILHBIX
PEryIHpYeMBIX CHCTEMAaX, BHEADEHHE KOTOPBIX I0-

3BOJIMT CHU3WTH HATPY3KY HA IPHPOAHbIE MOILYJsI-
[HH, COXPAaHUTb reHo(OH I, COKPATHTH CPOKH KY./Ib-
tuBupoBanus (llonomapes u ap., 2006; Pacnonos
u ap., 2007).

AmpoGaiius HOBBIX METOI0B BBIPAIIHBAHHSA PbIO
B YCTAHOBKAX 3aMKHYTOTO BOZOCHA()KEHMS HA IKC-
nepuMeHTaIbHON akBadepMe B A30BCKOM paloHe
PocToBckoil 06J1acTH TI0Ka3a1a, YTO MOJXKHO IOJY-
YUTH MPOAYKIIMIO cpeaHeii Maccoit 1,5 kr 3a roa, Mac-

Puc. 4. UuHoBanronabie TexHosoruu KOsxuaoro HayuHoro uentpa PAH a1s npoussoactsa
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co#t 3,5 kr — 3a jBa roja, cpopMHPOBATh BEICOKOTIPO-
JAYKTHBHOE CTaJI0 MpOoM3BoauTeaed 3a 2—3 roja, uto
B 3—4 pasa ObICTpPEE, Ue€M B €CTECTBEHHBIX VCIOBHSIX
_ (9KocHcTEMHBIE HCCJIEIOBAHHS..., 2005).

YeranoBku 3aMkHyTOro BojoobecneueHus (¥ 3B)
JAI0T BO3MOXKHOCTD BBIPAIIMBATE IICHHEBIE BHBI PbIO
B TEYEHHE BCETO TOJA W TIOJIYYATH BBICOKOKAYECTBEH-
HYI0 TIPOAYKIIHIO B KOPOTKHE CPOKH. [JIaBHEIMH TIpe-
HMYLIECTBAMH 3TOI0 Clocoba sBIA0TC:

1) nu3koe motpebaeHe BOJBL, YTO MO3BOJSIET OT-
HOCHTh 3TOT METOA K PpecypcocOeperammumM
TEXHOJIOTHAM;

2) MMHHUMANBHEIE 00BE€MBI CTOUHBIX BOT;

3) HE3aBUCHUMOCTb OT MOTOJHBIX U KJIMMATHYe-
CKNX (PaKToOpOB;

4) onTUMAJIBHBIE YCIOBHA BbIPAIIMBAaHMS.

Buotexnoaorun KOHIL PAH no passenenuio n
BBIPAIIHBAHUIO OCETPOBBIX PbIO MOTYT OBITH MCIIOJIB-
30BaHbl 171 (bepMEpPCKOro peIOOBOACTBA, HA Hpes-

OPHATHAX O TOBADHOMY OCETPOBOJICTBY, NIPUHUMA-
IOLIMX YIacTHe B HAITMOHAIBHOM NpoekTe «Pa3surie
AIlK» (paszen «AxBakynasTypar). buortexnonornn
BBIPANIHBAHMS OCETPOBBIX DBIO B PEryJIHPYeMbIX
yeaoBusx, pazpaborannsie cnernamcraMyu I0xHoro

HayuHoro ientpa PAH, mpaktuyecku onpoboBaHbl
B MOJIY/JIBHBIX CHCTeMaX A7 (hepMepeKuX Xo3aicTB
(puc. 4). OcTaeTcs MaccoBO BHEAPUTb ITH OHOTEX-
HOJIOTHH, a 14 3TOr0 HYKHbl KOHKPETHbIE TOCYAap-
CTBeHHEIE pelleHHUs.

BHuezipeHne HOBBIX TEXHOJOTHH MO3BOMMT B 0O-
Jiee KOPOTKHH CPOK DEIIHTH TOCYyAapCTBEHHYIO 3aja-
Iy — HACBITUTH PBIHOK LEHHBIMH NMPOAYKTaMM (HKpa,
OCETPHHA) M [TOJYYHMTh IOCAJOYHEIH MaTepHaT (HKpY,
JHYHHOK ) AJA 3aBOACKOTO BOCHPOU3BOJICTBA MOJIO/H.

BocnipoM3BOACTBO OCeTpoBbIX B AsoBckoM Oac-
celiHe JOMKHO OBITH OPHEHTHPOBAHO HA MECTHBIE
OCETPOBBIE 3aBOBI, HEOOX0IHUMO MOJTHOCTLIO UCKIIIO-
YUTH BEIMYCK KACTHUIICKOM MOJIOJN OCETPOBBIX.

B Teuenne 2006—2007 rr. HayuHble AOCTHXKEHUS
U pa3paboTaHHbIE TEXHOJOTHH OBLTH IIPEACTABIIEHBI
Ha CeJbCKOXO3SMCTBeHHBIX BBICTaBKaX, OPraHM30-
BaHHBIX Kak B IOxmoMm denepanpHom oxpyre PO,
TaKk M Ha MEXAVHAPOAHBIX DPHIOOTIPOMBIILTEHHBIX
BBICTABKAX «PHIOIPOMIKCIIO», MEXKIYHAPOAHBIX Ca-
JIOHAX MHHOBAIMOHHBIX pa3paboTOK, OTMEYEHBI Me-
JAISMK M JHIIOMaMH (pHe. 5).

B npexacrasisiemom HOXHBIM HayYHBIM HEHTPOM
PAH u MypMaHCKMM MOPCKHM OHOJIOTHYECKHM

Hayka- nponigoacray!

FORHOAOFAT DLIPAWNBANND g:‘“’ )
YSTAHOBUON JONUHYTOFD B9AY0DasRaUaNNR

i AR08 BbipaUMBaNNE

HHE MALIEBOR WHPbI
§OpMUPOBAHKE W CONIEEINANNE MATOYNOID
cTapa

e

NPHHUANKARLHOE OTIWYNE V3B

=4

CKOPOCT POCTA B 3 pasa suiwe,
OT [APYIHX PhiBoXOIRACTBEHNBIX HEM NPN CTANAAATHBIX

npeanpuaTHi P0: TEXHONOTRAX BbipANBAHNRA.

¢ 1w* — 60-70 «r TosapnoR poibbi
500 py6 (3a 1xr.) x 70 ur = 35000 pys (c Iw*)
¢ 1000 w* — 35 000 000 py6

OMHOAEMBIR BbIXDR
NPORYKINN

TEMNbI POCTA OCETPA W GECTEPA
B AKBAKoMANEXCE HOHL PAH -
3A ABA FOAR O WEPHI A0 3-4 ¥r
- T - X

Puc. 5. Ilpeactapnenue texnoynorui IOHIL Ha cenbckoxo3aiicTBeHHBIX BHICTABKAX



8 BBEOEHUWE

uHeTHTYTOM KHIL PAH wagaHuu, nocasimeriom
TOBAPHOMY BHIPAIIHBAHHIO GCCTPODBBIX PHI0 B YCJI0-
BHAX 3aMKHYTOTC BOJOCHAOMKEHHA, OTPAKCHBL Ha-
VHHBIE W IPaKTHUECKHC DEe3VARTaThl, HCIOAb3YS KO-
TOPLIE, MOXKHO OPIAaHH30BaTh BBICOKOA(DOEeKTHRNOC
POMBBOICTRG CJTHKATECHOH TOBApHoi ocerporoil
NPOLYKIHHE B X03siicTBe Aloforo THna (hepmepekoc,
NpOMBILLICHIIOE, 32BOICKOE),

H3aoxenible B KHATE MATCPUAIB MOLYT ObITh
MOAE3HLL A8 UXTHOJIOTOR, 3KOJIOTOR, (PUIHOIOTOB,
HXTHONATO0TOB, (epMepoR-PLIGOBOAGE, a TaKKe
AN CTYAENTOH, ACOHPAHTOR M APYIMX CHelHaI-
CTDH, HHTEPECYIOIINXCT TTROOIEMAMU COBPEMeHHOH
HILYCTPHATBHON aKBAKY.ILTYPL

Cuenuanuerst Oumioro Hayunoro uentpa PAH
UPHHHUMAIT YYACTHE B HAVUHBIX MCCIEIOBAHMAX |
[IpOTpaMMAaX, HATIPABICHHEIX 1A Jaiblieliiiec paisy-
THC HOBBIX HHOTEXI0/10rHH AKBAKYIBTY DB, IPHMCHe-
HUC KOTOPLIX HO3BOJAWT IDIYYATEH BBICOKOKAYeCTBEH-
UYH TPOJAYKLHIO M 3aHUMATBCS BOCTPOH3ROICTBOM
[CHTTRIX BHIOB TTPOMBICIOBLIX peid Ha tore Poccuu.
Kpose 10ro, jis BUEAPCHMS HOBBIX TeXHOJAO!MEH
crieliMannetst KJmAoro HayyHoro nenTpa cOBMecTHO
€ KOJIEraMH M3 ACTPAXAHCKOD racy apCcTBEHHOTO

TEXIHYCCKOr0 YHUBCPCHTETA OPIraHH30BAMH LIKOTY
0 0dyUeHHIO (hePMEPOB H 0CeTPUBOIOB.

Harmas Pe3YIBTATOM  TPV.Ia
GOBIIOTO KOLTEKTHBA CTHEIHAIHCTOR W TOXHH'C-
CKQCO Hepeoiiata. ABTOPH OAro apPHEL 32 HOMOLIE 1
COIEHCTBHE B CO3AAHMN NAyUHBIX PazpadoToK BoeM
COTPYAHUKAM GCPCroBOi  HAYUHO-2KCTICIHITMOIIHOH
a3l «Karampimks, nagaaninky 6asst MLA. JloBoge,
samecTHreawe Ilpenceaatens IOHIT PALL B.II. Ko-
BAALTIRO, COTPY/HUKAM 1adopatopmii  «MxTHOMO-
THA» M <AKBAKYJETYPA N OHOJOTHYECKHC pPecyp-
cely 0. TLA, Bamsikiny, k6.0 B.A, Jlyxnsky,
k6.4, B.L Unnunosy, Mite. A A Kopuynosy, M.iic.
O.A, Janyxuuy, m.n.c. M.B. Kosanenko, nakcHepy
AA. Buporosy.

Ocobyo 61aro1apHocTs 32 NOVICPKKY W 110-
MOIIb B PalOTC aBTOPLI BBIPAKAIOT PCKTOPY AcTpa-
XAHCKOTO FOCYTAPCTBEHHOTD TEXHMUYECKOTO VHHBCp-
curera 10T, Ilumenony, sapenyoniemy xadeapoii
«AKBaKy/IbTYPa H BOj(Hbi¢ Ouopecypent» .01, C.B.
[ToHOMapeBy, a TakKe acHHPaHTAM H CTVACHTaM,
HMHUMABIIHM Y4acTHe B TPOBCACHHH HAYMHBIX HC-
chAe0BaHHIH.

KHHTa HBJIHAECT A



ABOBCI(O&E u Kacnuiickoe mMops B Heganekom
MPOLIIOM  XapaAKTEePU30BAMUCH CAMBIM  BLICOKHM
YDOBHEM BOCIPOM3BOJCTBA [EHHBIX [1POMBICIOBRIX
BHIOB PBIO — OCETPOBBIX, CeJib/IM, Ca3aHa, Jela, cy-
naka u ap. [lpobrema Guopecypcos 10kHBIX MOpeii
BOBHMKJIA M3-3a HEAOCTATOMHO 000CHOBAHHBIX Phho-
IPOMBICTIOBBIX MPOTHO30B, OTCYTCTBUSI 9KOCHCTEM-
HBIX MOAXO/I0B [PU OLlEHKe 00IIEI0NYCTHMBIX Y10~
BOB H a(h(peKTUBHOH CHCTEMBI OXpaHBl BCEX BHAOB
1ieHHOH hayubl. B pesysibrare NpoMCXOIUT HEYKAOH-
Hasg Aerpajanus HUXTHOGAYHBI, CBEPThIBAHUE [TPO-
MBIILIEHHOr0 PBIDOJIOBCTRA, CHUKCHHE MacliTtaboB
eCTECTBEHHOTO M MCKYCCTBEHHOTO BOCHPOU3BO/ICTRA
puId (DKOCHCTEMHBIE HCC/eA0BaHuA..., 2005).

C 2000 no 2004 rr. B A3oBCKOM Mope ;106bIBa-
Joch 0K0M0 3040 Thic. T pBIOBL, HPU HTOM NMOJOBUHY
YJIOBA COCTABISAJIH Xamca W TioabKa (puc. 6) (JIyx-
HAK, 20076).

IlenHsle peIOBI, HEKOrAA B GOIBIIMX KOTUYECTBAX
obuTaBlIHe B ABOBCKOM MOpE, B HACTOSIICE BPeMsi
cTand ucyesawnM Bigamu. Cerojius cyuecTsyer
peasbHasg 0NacHOCTh TOTO, YTO OVAET NOAOPBaH NPo-
1leCC ecTeCTBEHHOI'O BOCIMPOH3BOJICTBA TPOMBICAO-
BbIX pp1® AzoBckoro Gacceiina, 6e3Bo3BpaTHO yTepsiH
UX TeHOQOH]l, & ITO MOKET 00epHYTBCS KOIOTHYe-
ckoit xaractpodoil. IIpuHuMaemble Mepsl Ha done
nepesioBa U MaccoBOro OpakoHkepeTBa abcomoTHO
He acbdextusnr (Matumos u ap., 2006a; 20066).

Ocob6ylo 03a004EHHOCTb BBI3BIBAIOT OCETPOBHIE
PbIOBL, TPAIUIIMOHHO ABJSABHINeCS Hauboee LHeHHbI-
MM 0OBEKTaMH IpoMBbICIa B GacceiiHax 10KHBIX Mo-
peii Poccun.

=~ | [MABA 1. KPATKMW/ OB30P COCTOAHUA
BWOPECYPCOB U AKBAKYNBLTYPbI

Haubosblieil MHTEHCMBHOCTH TPOMBICEST OCETPO-
BpIX ppib B GacceiiHe A30BCKOro MOpPS JIOCTHT K Ce-
pejimne XIX Beka, Korjia B rof JoOBIBATOCH OKO.10
10-14 rpic. T oceTpoBbix. B XX Beke Makcumanbibiii
yaoB 6611 orMeden B 1936 r.— 5,4 toic. 1 (Tponukuii,
1973). B 1995 r. odunuanbibic yJI0BB OCETPOBLIX
coctaBun 790 T, k 2000-2002 rr. ynanu g0 20-70 T,
a B HacTodALlee BpeMs He npeRbimaloT 2—4 1. Takum
obpasoM, 3a MuHyBiMe 150 JaeT npoMsouLIo Kata-
cTpohryeckoe najlenue YJIOBOB OCETPOBLIX — Hojee
yem B 1000 pas (Maruwos u ap., 2007).

B Hacrosuee Bpemsi npupojibie NONyJsiHd
BCCX a30BCKMX ITPOXOAHBIX OCETPOBLIX Phib — OeyTH,
CEBPIOTH, OCEeTPa — 1€ TOJABLKO MOJHOCTbIO YTPATHIIH
IPOMBICJIOBOE 3HAYCHUE, HO M (DAKTHYCCKH 0Kasa-
JIHUCh HAa rpaHW HcdeaHoBenus (puc. 7) (Matumos,
IMonomapesa, 2006).

B pesyssrate k 2004 ropy na Asoe u Kacniuu
PE3KO YXY/IIIWIACh CUTYALMS KAK ¢ €CTeCTBEHHbIM
pasMHO}KeHHeM PbIO, TAK U € MCKYCCTBEHHBIM Bbi-
palMBaHueM MOJIOJIM Ha 3aBogax (puc. 8),

Ha A3zoBe B yc/0BUSX PLIHOYHONH 3KOHOMHKH BO
MHOIO Pa3 COKPaTUJICH BBIIYCK 3aBOACKOH MOJOAH
U npousomen pe3kuit cnajl (B 7 pa3z) o6beMOB Bbi-
pauuBanus ToBapHOi peiObl. B Hactosiuiee spems B
a30BCcKOM OacceifHe paboTaer geBATh 3aBOJIOB, Bbl-
MyCK MOJ0AU oceTpoBbix Ha HUX B 2000 r. cocraBun
38,42 muH 3x3. B 2004 r. BRINYCK MOJIO/M OCETPOBBIX
cokparuiaca o 19,5 muH aka., a B 2006 r. coctasun
BCero 3,365 MuH 3Ka. (puc. 9).

OjHoit 13 BaXkHEHIINX COCTABJSIIONIMX PbIOO-
XO3AHCTBEHHOTO KOMILIEKCA SKOHOMHKU ABJSETCSA
aKBakyJBTYpPa, NpejcTaB/isionas coboil BU xoasii-
CTBEHHOH AeATENbHOCTH 110 UCKYCCTBEHHOMY pa3Be-

1997 r
OceTpoBbIX
Ll,e;ghle BHfb o BbINOBNEHO BCero
. ThIC. T CeTpoBblg
i T Tbiia X | TThC T okono 450 ToHH
R ety = OceTpoBble
Tapatib, Neu, poibew, 0 THIC, T TTHET Beengwul
casaH, cynak S - ! copoBpaHn
/ W ApYrMe _ = y {. Mposive " ____.\xn:)ac_;, rbflcmllar—ruc. uezrftlhrl:;vflm =

.-'f e b \'-. £ \\\l\ . b/ \.39 THIE. T, =T e ) e ‘T?:::;a:

| we— "N — W N TIoneka

[ 345 ThiC, T | = __Gyga_x. | [LeHHbie™ / R
| [ opew N AT | Vo =] e
\ J | | 47 ThicT B = Ry | & y I o
\ }.'{ /N = \ — / —_— \ I:Ij Tl T

k- — - | By, TapanL,
| / // ¢ / npO"ﬂ"B \/’{ i 5 “ExOHE 1 Thic 1
/ 2 10 Teic. T~ / \ 1 T 1
. Npoune / —— = LgHHble Biads Mpouue
S ! 40 TeiC. T == 15 ThiC. T 5 ThiC. 1
T——— - Ocetpoesie
15 TeiC. T
Ovkono !400 ThiC. T 250-390 ThiC.T 120-2?0 ThiC. T 120 lerc. T 10-3G|THC. T 30-43| ThiC. T
60-e rogb! 30-40-e rogel 50-60-e roap! 70-80-e roaet 90-e rogsl 2000-2002 rogel
XIX peka XX Beka

Pyc. 6. /InnaMuka BRUIOBA NPOMBICAOBLIX PEI6 A3osckoro Gacceiina



10 TTABA 1. KPATKUA OB30P COCTOAHUA
BEMOPECYPCOB M AKBAKYIBTYPhI

llepenoB ecTeCTBEHHbIX SABOULACKUE BOCIIPON3SBOHCTBO
3anacos (1860-1958) | (no 95 % ynosos)
biC. T |
12_‘ I Crabunusauus I MNepenoB u 3anpeT NpoMbicna
19} | 3anacoB | (Kpome Hay4HOro)
104 | 0CeTpOBbIX | oceTpoBbix 3aBoAckoro
BOCNPOM3BOACTBA

91 I
LER
10
o1

i
11
1.8
31 %
2 -
1 -
o LI

18601930 1940

Bonxckas
racC
1958-1962 rr.

1800 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000

Puc. 8. ¥iosnl ocerposbix (A) u dococesbix (B) B Kacuuiickom Gacceitne (no marepuanam HUsanosa B.IL, 1999)



IMABA 1. KPATKWUIA OB30OP COCTOAHUA 1
BEMOPECYPCOB WU ABAKYNTYPhI

o
Hauno XX sexa] TEPMOR 3ABOACKOO BOCPOM3BONCTEA (10 95 %)

Beinos CEPEAMHA 1980-x rT. XX BEK
Bhinoe ,Beinyck Monoay| Buinos  [BbiNyck Monorn
]
5 3 3anper
Asos o 15 Tee, T 1.5 Thic, T1 npoMssena |
: A0 MaH D3 i 5 MNH 3K3.
T T
25-27 |
1,1 maic.
Kacnua| oo 30 tee. v | twer | T
| Ao 70 wmmH ax3. 1 40 MnH 3.

Puc. 9. ¥nosol u BBINYCK MOJIOJAH OCETPORKMX
na Azose n Kacninu

JIEHMIO W TOBAPHOMY BBIPALIMBAHHIO PLIO W ApyTHX
BOJLHBIX OPTAHM3MOB € 1ICTBIO MOJIYUeUs PA3THUHBIX
0B npoaykiuu (Ilonomapes, 2005; [Monomapes
u ap., 2005a; 20056; 20058; [lonomapes, Yunuuos,
2005; Hukonopos, 2007).

B nocnennee gecarunerne akBakysasrypa unTen-
CHMBHO pa3BUBaeTcs B cTpaHax Bocrounoifl Asuum —
Kurae, SInonun, Taunaune, Kopee, na @umunnu-
iax. M3 esponeiickux crpan naubosbiiee pazsutue
aKBakymbeTypa noayuuna B Hopserun, Wrammy,
Opannun. B AMepuke akBakyIbTYPoOit 3anuMaiTCs
B CIIA, Kanage, Yunu, Sxpajope. [as sbipammsa-
HUSA THAPOOGMOHTOB TaM HCIMOJIb3YIOT TIPY/Ihl, 03epa,
KaHAaJIbl, 4 TAK)KE IPUOPEKHYI0 MOPCKYIO aKBATOPHIO
(puc. 10) (ITonomapes u ap., 2005a).

Ilepsoe MecTo B IPOH3BOACTBE MUPOBON 1IPOIYK-
UK aKBakyaeTypbl 3anumaer Kuraii (lTonomapes
u 1p., 2006; Huroropos, 2007).

Ceroins B MHpe Hapsijly ¢ IPOMBICIOM MOPCKHX
GHOMOTHYECKMX PECYPCOB 3HAUMTENBHBIE CPe/ICTBA
BKJIA/(BIBAIOTCS B OPMUPOBAHUE HHDPACTPYKTYPDI,
CBSI3aHHOH C TOBADHBIM BBIPAIMBAHHEM IIeHHBIX BH-
JI0B pBIOD.

Ilponyknust MUPOBOH aKBaKy.bTypLl 1O CBOMM
ofbeMaM MPAKTHUECKH J0CTUTIA 0OBEMOB BhLIOBA
ruApoOHOHTOB B €CTECTBEHHbIX BopoeMax. Harmpu-
MED, eKEroJHOe IPOU3BOACTBO CEMIH H (openu Ha
depmax Hopsernn no 700 Tthic. T caenano Gpako-
HbEPCTBO abCOMTIOTHO <HEPeHTabe bIbIM», H Halleli
CTpaHe TOXKe CJejyeT MATH aTuM nytem (puc. 11)
(Marumos, 2007).

B Hopseruu macina® BeIpaiiuBanis IPoMbIC0-
BbIX PBIO CKOPO JIOCTUTHET PasMepoB oUIHAIBHOI
KBOTBL. MoXkHO npeanonoxkuts, yro k 2015 roay
Hoprerusa npejuioxut sanper poibojgosctsa B Ba-
penuesoM mope (Matumos, 2007),

HayuHele OCHOBBI aKBaKyJIKTYPhI, B TOM YHC/IE B

JIMMATHYECKHX YCI0BHAX Wora Poccuu, goctatoyno
xopoio paspaboransl. MypMaHckuii Mopckoii 61o-
norudeckui unerutyt KHIL PAH yixe Ha nporsxe-
HHM PSAAa AECATHIETHH ITPOBOAMUT HCCACAOBAHMS 110

1,99 0,53
Aans Amepuka
ABCTpanua
Empona W Adpuka

Puc. 10. [IpousBoacTBo npoyKiny aKBaKyILTYpPhl B MUpe

pa3apaboTKe ¥ BHEIPEHHIO NEPCAOBBIX TeXHOMOTHIl
HNPOMBINIJIEHHOTO BBIPAUIMBAHWSA MHOIHX  1IeHHBIX
BHA0B OHOPECYPCOB, BKAI0UYAs TPECKY M KAMHYATCKO-
ro kpaba (puc. 12, 13) (OKypasaesa, 1979; Makapos
u ap., 1987; Marunios u ap., 1991; 1992; Marumos,
1992; JKypasznepa, 3enzepos, 1998; Yepnuikuii,
Maruios, 1999; Marumos u ap., 20053).

Puc. 11. Caaxopasa nococesas ¢epma B duopae, Hoprerus

C 2002 r. MMBH w IOHII PAH npoBogaT Kom-
ILTEKCHbIE 9KOCUCTCMHBIE HCCJEJ0BAHHA, OJIHUM U3
OCHOBHBIX HAIPaBIeHHIl KOTOPLIX SIBIASETCH paspa-
GOTKa NEePCICKTUBHBIX TEXHOAOTHI HCKYCCTBEHHOTO
BOCIIPOM3BOICTBA TPOMbICaoBhIX poif. Ocoboe shu-
MaHHE MPH TOM COCPEAOTOMEHO HAa UCKYCCTBEHIIOM
BBIPALIMBAIMH OCCTPOBBIX PhIO I0KHBIX Mopeit (Ma-
Ttuios u ap., 2006a; Matuuos, [Honomapesa, 2006;
[Tonomapesa n ap., 20066; Marnmos u ap., 2007a;
20076).

Obmasa npoaykimst akBaky.1srypnl B Esporne B
HacToATee Bpems coctaBasgeT 2,3 mun T. [puopn-
TCTHBIMH BUAMH SIBIISIIOTCS: JIOCOCH, OPETb, MOp-
CKOH OKYHb, €BDONEHCKUI Yroph, TIOPOO U MUMH.
IIpou3BO/ICTBO ATAAHTHUECKOID J1OCOCSH COCTARISCT
okono 40 % or Beeil npoaykimu esporeiickoil ak-
BaKy.JIbTYPbl, MaccoBoe NpoOUM3BOJACTBO CeMIM Halla-
AecHo B Hopeeruun (Maxkapos u ap., 1987; MaTtumor
u ap., 1994; Hukonopos, 2006, 2007; Bapanu, 2007;
Matumos, 2007). B cesepubix crpanax (Hopserus,
Tepmanus, [Janus, Menanjus) mmpoko nposogsres
paboThbl 110 BBIPAIMBAHMIO ATAAHTHYECKOH TPecKn
(puc. 14, 15).



12 TTIABA 1. KPATKUA OB30P COCTOAHWSA
BVWOPECYPCOB W AKBAKYTETYPhI

T WYRABTER, T2 PAOE

IEEAN AT
10 ACUCCTRI oMY

[T T ———

AT
MOPOHE RAMRAAM
BAPDAEDA PR

BEC 3

CUFCEIICET) TIRTAT, T B
T3 AT THAALLNT
AP WY,

Crum
rayccrmemant

il Vot pish PRieApsin ThPT
[T ——
fpT—— v 4

MAFVY AL TYF A MOPCR X
W AOCOCEBHX Fob

NOARPHAR
AT A TR

hid

Puc. 12. Cnektp paspaborok MMBH B obnactu mapu-
KYJBTYPEL pasiuaHbeIX Bugos peid, 1980-1990-¢ rr.

IIARPHAR
AP TV

Puc. 13. BacceiinoBbiii koMnexe ¥ 3B 15 akBaKy LTy ph
kamuatckoro kpaba, MMBH, 2006 r.

Crpabl ™ ol | 1995 | 1906 | 1997 | 1908 | 1999 | 2000 | 2001
Hopeervs 0,162 | 0,060 | 0,150 0150 | 0530 | 0975
BeanukoGpuTanua 0 0034 | 0005 | 0070
Wenawaua 0,002 | 0,007 | 0,006 0 0,002 | 0,008
Tepmanua 0 0 0,001

Oanus 0011 |0 0 0

Beero 0,175 | 0,067 | 0,157 0,184 | 0537 | 1,053

Mo aaHHbIM ICES — MexayHapoaHoro coeeTa uccnefoBaHua Mopei
(naHHbIe Ha 1998 r. He npeacTaBneHbi)

Puc. 14. O6nbeMbl BRIPALIIMBAHMS MOJOJAH ATJAHTHYCCKOMN
TPeCKH B CEBEPHBIX CTpaHax, MIH T

CIIIA u Espone pa3BsuTa KOMMeCpUY€CKas oce-
TpoBogHas KyawTypa. Cpeaw eBpomlelcKMX CTpaH
Opanims w0 Vranus sipisiiorest KpymHeHIIMMHU OTpe-
OuTestMi Msica oceTpoBbIX M MKpbl. B Mramun, mpo-

M3BOASALIEH B OCHOBHOM O€JI0TO, ajlpMaTH4ecKoro
u cubupckoro ocetpos, B 2000 r. nonyuero 750 T
msca M 2,5 T uKkpol, a Bo @paunnuu — 150 T Maca u
5 1 ukpel cubupekoro ocetpa. B Ionbiue, Tepmanny,
Benrpun, Mcnanun u Ilopryranuu takxke passuBa-
eTCsl KOMMEPYECKOE BbIDAlIMBAHHE OCETPOBBIX PhIO
— Genyru, CTEPJISAIN, PYCCKOTO OCETPA U PA3NTHUHBIX
rubpugos. Obmas npogykuus msica oceTpos B EB-
pore B HacTosinee BpeMsi coctaBager 1000 T. B
CIIIA u Kaunane B 2000 r. npoussesneno 1000 T msaca
i 5 T UKpH oceTpoBbix. OcHOBHON paffon aTHX pa-
6ot — Kamudoprusi. B 1995 r. nauarnl paboTsl 1o
[OJIYYEHUI0 MKPbl OT JOMECTHIIMPOBAHHBIX 0cobeil
6enoro ocerpa. [oayuenst yxe 2-e u 3-e NOKOJEHUS
atoro Buga B Hesose (Ilonomapesa, 2006).

B HekoToprix eBpomnciickux crpanax (MPpanius,
WUramma, Ipenus) crary MHTEHCHBHO BBIpallUBaTh
OCETPOBBIX PhIO, OJHAKO OCHOBHOE HAIPaBJIeHUe WX
DeATeNBHOCTH — BHIPALIMBAHNE TTPOJYKTHBHBIX CTaj]
NPOH3BOUTENE!, TAOMIHX TUIIEBYIO HKPY.

B nacrosiniee Bpems B [pentu uMeeTcs: 4acTHOE
OCETPOROE X0ASHCTBO, B KOTOpPOM comepxkarcsa 1500
NPOH3BOAMTENIEH OCETPOBBIX pPHIO, HCTIOMB3YEMBIX
JJs 10JIy4eHUA TOBapHOIT PBIOHOH NPOAYKIUHM M
nuuieBoid MKpel. B xozgiicTBe NpHUMEHAIOTCS pas-
JIMYHBIE METO/bl BHIPAIMBAHUS OCETPOBBIX PbIO:
HaccelHOBBIH MeTO/, HA IPOTOYHOM Boje U B ycTa-
HOBKE 3aMKHYTOro BojoobecnedcHusT Ha 060pOTHOM
Bojie. [IpoH3BE/IeHHYI0 TMPOAYKLHIO MOCTaBJSIOT B
enponeiickie cTpaHbl, B OCHOBHOM B0 (Dpaniivio u
Menaunmio (puc. 16).

3HAYUTENBHBIN OIBIT 110 BLIPAIMBAIHIO THOPHI-
HbIX OpM oceTpoBbIX pbib Hakomien B lepManum,
Ky/la oceTpoBble OBLTH 3aBe3elbl M3 Poccuy B KoHIe
1970-x ., B 1981 r. GbL10 110Y4eHO BTOpOE TIOKOJIe-
Hue TuOpUAHBIX Gopm oceTpoBbiX. Jna ux BeIpamm-
BaHUSA TIPUMEHSLIH HHAYCTPHAIbHble (DacceiiHOBBIE)
metoanl (Credipenc, 1985).

CoBpeMeHHasi TeH/IEHIIMsI TAKOBA, YTO TOBApHOE
IPOU3BOACTBO NPOAYKTOB U3 OCETPOBBIX PhIf B mep-
CNIEKTHBE MOJIHOCTBIO [IePEKPOeT 06beM UX 3KCIOPTA
u3 MpUpPoAHBIX BojgoemoB. Cozfanores UpMBL A
npoussoactsa ot 200 go 1000 T ocerpoBoro msca
B rox. B CIITA 8 2006 r. noctpoeHo ouepefiHOE XO-
asiictBo auis mponseojicrsa 10 T ukpst B rox. Ilpu
ATOM TOCAJOYHBIA MaTepual MOXKHO MOJYUUTD YyiKe
HE TOJBKO OT NPUPOAHBLIX SK3eMILISPOB, HO H Hoib-
meil 4acTbid OT CYIIECTBYIOU[UX MATOYHBIX CTam.
Heobxopumo mpuBejieHHe 11eH Ha UKPY OCETPOBBLIX
B CTpaHaX-3KCTIOPTEPAX B COOTBETCTBUE ¢ MHPOBBI-
MH, YTO [OMOJKET COXPAHMTh 3aTAChl, PhIHOK M H3-
GaBHUTBCA OT Mpecca HeJerajbhHoTo JOBA.



[TIABA 1. KPATKWM OB30P COCTOAHAA 13
BMOFPECYPCOB W ABAKYINBTYPhI

B nocaeanue 20 aer B cirpanax Llentpassnoii u
Bocrounoit EBporinl akTHBIID pasBHBACTCH TOBAPHOC
ocetposoacTso. Joas Pocenu B MUpOBOI npoayk-
WK akBakyaeTypel B 2006 1. cocrasasia toanko 0,2
%, npyu obbeme orkoao 3,5 Twie. T, Ykpanna, Beao-
pyecua H MoJagust BRHPANMBAIT B CYMMC OKOJ0
0,1 Ttoic. T. OCHOBHBIE BUHALL, KVALTHBHPYCMBIC B
ATHX CTPaHaxX, — pycecKHH ocerp, cudupcknii ocerp,
CTEP/AAD, BECAOHOC, THRPHAITIE DOPMEBI OCCTPOBBIX
{Ilonomapera u ap., 20076; Matishov, Ponomareva,
2006; Ponomarev et al,, 2006b).

B Poccun 1peoBmajlaioiiuMe BHAAMH TOBAPHOTD
OCCTPOBOJCTEA SIBJIAIOTCS [PYAOBBIH, HACTOUIIHEIA,
CAAKOBBIH M B YCTAIIOBKAX 3aMKHYTOTO BOAOOOEC-
ncuenns (Y3B). B 1970-1990 rr. winayerpuanslioe
PBIGOBOJICTBO CTPaTibl CO3IABATOCL HA Dase cajgko-
BBIX XO3SIACTB BOAOCMOB-OXHTHTCACH allepTeTHye-
CKHX YCTAHOBOK M DACCCHHOBEIX X038iICTE B COCTARe
Tal, A2C, TPOC, MeTALIYPIHYECKHE, XHMUYEC KUY
H APYTHX LPOMBITIEHHBIX OPOH3IROACTE, HMEBILHX B
m3fhiTke Teruryio Boxy. Takue xossiictna dynkimo-
HUPOBAIH HPAKTHYECKH BO BCCX pervonax. Buxoa
TOBAPHOH TPOAYKIHH € 0j(HOrO KBAAPATHOO MeTpa
HacceAHOB H CAJIKOR HA TEILIBIX BOax aocTrTan 100—
150 &r B roa. Ofiuee TPOU3IBOJICTBO TOBAPHOH PLiBibI
npebinano 30 TeC. T B IO, @ ACCOPTHMENT MPOAYVK-
UMM COCTABIAMN LUCHHBIE BUALL PBIO: CTEPAAID, OCe-
Tpbl, opersb | IpyrHe 00BEKTHL TOBAPHOTO PLIDOBO -
crBa (Pacmonor n ap., 2007).

B Hoso-Aaosckom paifonie [Joxcukoi ofaacTtu
wa [lasnononsekom Bogoxpannanume ¢ 1978 . pupa-
LIHBAM CCTONETOK M ABVXIeTOK Occtepa. Hpu sToM
KOPMJEHHE PHOBI OCYTIECTBISLIN (rapIIEM W3 THOIb-
ki K 1982 1. odwem Topapuoil puibnr goctur 99,3 1
B rod. CpeiHsis Macca CeroaeTor cocrasasaa 120 r,
asyxiaeTok — 1200 r (Cadonosa u ap., 1983),

B cpejncii noacce PoccuM oceTposbx BhIPAIILH-
BATH B ILIABYYMX CR/KAX B BOJOXPAHMJIHILAY, 3a-
prIGIIeHNe MX TIPOBOIMIM MOIOABIO CPETHEH MACCO
3-3 r (Mwuxees, 1982), Topapuoil Maccol 0,83 kr
HecTep A0CTHIAL TONBKO Ha TPETHI TOJ COspeBatiis,
Haubonee ycunemnoe sprpamusanye ecrepa npo-
BOIWIH B Bogoemax-oxJazutensax [PIC. Xopoinue
peayaETaThl OBUIH 1OJIySCHBI TIPH  BBIPAIMBAHKM
beetepa B cadkax Ha cHpocHoM Kamane Hosouep-
kacckoll TPOC. Yuennle Kpacnozapckoro Haydno-
UCCIe/I0BATCABCKOTO MHCTHTYTA PRIOHOTO X034HCTRA
1 BeepoccHiickoro HayyHO-MCCISA0RATEICKOTO HH-
CTHTYTa TIPCCHOBOAHOIO PLIOHOTO X034iicTRA paspa-
GoTamu pekoMenaalny 10 GHOTEXHUKE KyARTHBHPO-
BAHMA TOBAPHBIX oceTpoBbix peG ([lerposa, 1978).
B 1975 r. n5a MuycckoM nuMante B JeNCBBEIX CAJIKAX

BRIPANIMRATIH 20 D0 1| ABYXJICTOK DecTepa Maccoi fo-
aee 1 ki, B Taranporckom samiBe A30B¢KOro Mopa B
1975 1. BoCHpOM3BOIHAN DecTepa B cafKkax, IIPH ITOM
Macca JBYXACTOK cocrasasia 0.76—1.0 kr, tpexme-
Tox — 1,3 xr (Kozsos, Abpamosny, 1986). Bectepa
YCIICITHO BRIPAINHBAIH B B MOPCKHX CAAKAX Ha 110H-
Torax (Cadonora u ap., 1983).

CateyeT OTMETHTS, 'ITO METO CAAKOBOIO BLIPA-
NIMBAHHA THOPH/ILIX (DOPM OCCTPOBLIX PBIH HMECT
HEKOTOPBIE BPCMSL BLIPAIIABAllNS /10
TOBAPHOW MACCLI MOMKCT JOCTHIATD JBa H JIAXKC TPH
rofd, OCTATKM KOPMOB 3aTPSI3HSIOT BOJOCM, KpoMme

e 10CTaTKH:

TOTO, DECTEP 1L10X0 TePeHOCHT JICHCTBHE HPSAMBIX
COJIHCTHBIX JTYYei,

Hanfiosee ycuemminM MerogoM ABASCICH  Bbl-
palmmBakne GecTepa B NPYAAX 8 HOAHKYJIBTYpE ¢
pacTHreabHOSAIBMA puibamu (Ilonomapesa n ap.,
2006a; 2007a). B Actpaxanckoil obaacti g4as storo
HCMOJb3OBAIM KapnoRbie UpyAbl. (IHAKO BbIPROH-
BalHe B UPYVRAX WMECT OUPCIACTCHHDIC CAOKITOCTH,
JCTOM B HEPHO;L BLICOKUX TEMICPATYP TPYAB CHAL-
HO IIPOTPEBAIOTCH H PBIda TEPCCTACT ITMTATHES,

[MacTOHINIIOE OCCTPOBOICTBY B JIMMANAX W BOA0-
XPAHKIMIIAX CTAA0 passueatbea B 1970-¢ rr. Hpeu-
MYILLCCTBO 3TOTO METO COCTOLTO B TOM, UTO /I Klil-
PALIHBAHMS MCHOALIOBATACL €CTCCTRCHHAN KOPMOBas
0d3d, HCAOCTATOK — MATOKON TPOHPYCMbIC YCAOBHH,

[IpoMBIILIelIO¢ BMPATITHBANNE PRIDBL B CUCTC-
MAX C FAMKHYTHIM W ODODOTILIM ROAOCHABEE! U-
eM B wvamcii cTpane nprobpeso Goabnoi pazmux
B 1980-x . MM 3annMaioch 0KONO copoka mpei-
NPUSITHA  CeMIIAANATH MUMHCTCPCTE W
OcnoraHHeM L1 3T0r0 ABIIANCH HIAYCTPHATINGA-
LU METOJ0B BBIPALLMBAIIHA, CTABHANZALMS CPE/LhI
1A PLiObl, MCXAHHZATIMA PHIGOBOIILIX NPOICCCOB, A
TAKAKE WCKJHOMeHHE BAWSHWA PHIOIBIX X03AHCTE Ha
oEpyxawwyw cpeay (Dunatoe n ap., 2002). B aru
ToAe! HLIAW PAzpadoTalll TCXHOAOTHUECKHE MCTO/b
BLIPAIIHBANHs PATHIITRXN BUAOE PuIO B ¥ 3B (Jlan-
ponscknt, 1980; Kucexer v ap,, 1999). Caeaver otMe-
THTD, UTO B HOJLY'IEIIIBIX PE3YIBTATAX BLIJXaIHBAIIN
OCETPOBLIX PLI H HX THOPHIIILIX (POPM HPHCYTCTRO-
B 3HAaYUTEABHEIT Pasipoc, YTo 3aBUCLAO OT YeI0-
BHH KOHKDETHOTO TPEANPMHTUL,

Takuyv  o6pasoM, MHUPOHOH M OTCUCCTECHIBIH
ONEIT TO3BOSICT CAEAATE BLIBOA O OJArOpPHATHBIX
OEPCTIEKTURBAX AKBAKY.IETYPHl B COBpeMeliHoil Poc-
cuy. Hayunoe ofocHOBaHHE M UPOMAROICTECINILIA
OILIT [T 3TOr0 WMEINTCH JOCTATOUIILIC,

IlecomucnHo, nag Asosa u Kaciius campiM nep-
COEKTHBULIM H PCHTAGETLILIM HAITPABACHHCM MOKET
CTATH TOBAPHOE OCETPORMICTRO. CAenyeT OHUPATLEY

BCAOMCTH,
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60TKH, B 9acTHOCTH OMBIT MypMaHCKOTO MOPCKOTO

Ha MHPOBOH OIBIT Pa3BUTHS aKBAKYJLTYDbI, /1Al TH-
6uonorndeckoro maeruryta KHI PAH u IOxHoro

pysl €r0 K peasbHON COLHAIBHO-3KOHOMHYECKOH CH-

Tyaunn B PoccHu, yIUTHIBATH OTeYeCTBEHHbIE paspa-  HayuHoro uentpa PAH.

Puc. 15. BoipaluBanue MOJOM TPECKM MH/yCTpHaIbHbiMi MeTofami B Hopsernn, 2006 r.

Puc. 16. YacTHoe X03gHCTBO 110 BRIPAIIMBaHUI0 oceTpoBbix phil, Ipemus, 2007 r.
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B coOTBeTCTBUHU ¢ petnerueM [Ipesnnuyma PAH
B TeueHne 2003-2006 rono MypMaHCKHM MOpPCKMM
OHOTOrHYEeCKUM WHCTUTYTOM TpH y4acTuu OxHoro
HayyHoro 1enTpa PAH cnpoexktuposan u nocrpoen
AKBAKOMIIJIEKC 110 BBIPAIMBAHMI OCETPOBBIX PHID.
IIpu ero cospanuu 6bU1 3hHEKTHBHO UHTErPHPOBAH
ONBIT aKaJeMHYeCKOi 1 By30BCKOH priboxossiicTeen-
Hoii Hayku (Maruiuos, Ilonomapesa, 2006).

2.1. XAPAKTEPUCTHKA IOMEIIEHUA

KOMILJIEKCA

Pr160BO/IHBIN KOMILIEKC PACTIONOXKEH Ha HAyYHO-
AKCIeTUIHOHHON Oase «KararbHUK» M COCTOMT M3
ABYX 3f1aHui mmomaasin 80 M? m 50 Mm% B 3gzanun
PEIOOBOJIHOrO KOMILIEKca HaXoAsTcss o6opyaoBaH-
HEIE COBDEMEHHOI OpPrreXHUKoON paboune kabuHeThl,
a TaKXe JXMJIble KOMHATBI JIJIA HAaXOALIUXCA Ha Jle-
KYDPCTBe cOTpyAHHKOB (pHc. 17-23).

Texnuko-sxoHOMHUYeCKHe [I0Ka3aTeld CTPOM-
TeJbCTBA PBHIOOBOHOrO KOMILJIEKCA TNPUBEIEHD B
tabaune 1.

Ha ©6aze HMeeTes

«Karanbuugs» HAYYHO-

uccaenopareasckoe cyano (HUC) xommnekchoro
Haznauenus «IIpocdeccop [lanos», Ha KoTOpOM NpO-
BOAATCA HCCAeJOBaHHA €CTeCTBeHHOH KOpMOBOﬁ
6a3bl TIPOMBICIOBBIX b6 B TaraHporckoM 3anuse,
a Takxe MaJoMepHble cyaa Master-540, Master-
450, xaiiMaH M pe3MHOBad JOAKA THIA <30AHAK>

Puc. 17. 3ganue peibosogHoro kommaekca «KaraabHuks

Tabauna 1
TGXHHKD—BKOHDMHHCCKHC NnoKasare 1 CTPOMUTENILCTRA
pblﬁOﬂO,[lHOm KOMILJIEKCa

Ofuas naomab yyactka 0,16 ra
[InoTHOCTb 3aCTPOHKH 39 %
ILnomajnb 3acTpoiiku 175,9 m?
CrpouTensHiiii 06BeM 758,5 m*
O6was YHCAeHHOCTh paboTaouux 20 gen.
Of11asi CTOMMOCTD CTPOMTENLCTBA 4,855
Gaapl (B nenax Ha 09.11.2004) M pyb.
Cronmocts mabopaTopHoro Kopnyca 0d81
MJIH pyb.

(puc. 24). OHM MOTYT WCIONB30BATHCH JIJII TPAHC-
TOPTHPOBKHM MOJIOAH, TOBADHOH PBIOBI M IIPOH3BO-
AUTeNeH OCeTPOBLIX PhIb. ,

B xoMmiekce pasmerieHo creruaibioe phiboBos-
Hoe ODOpy/IoBaliHe: YCTAHOBKA 3aMKHYTOrO BOJOO-
becnieuenns (¥Y3B), cocroamasn ua HacceliHOB Wis
TOBapHOrO BBIPAIIMBAHUA PhIOB M OHOJIOTHYECKOTO
¢useTpa, GaccelHBI AN MOTOAM C ABTOHOMHBIMH
6uoduabrpamu. OnpITHAS TUHUA TIPEIHAZHAYEHA 1S
0TPaBOTKN MHIYCTPHAIBHBIX TEXHOJOTHH KPYrJ0To-
AUYHOTO HENPEPBIBHOIO BLIPAIIMBAHUSA MOJOAH H TO-
BApHOii PbIObl IPH PEIUPKY.JISIIMH BOAbL B CHCTEME.
3nanus 060py0BaHbI Ta30BOI KOTEJNBLHOI, 31eCh eCTh
37IeKTPO- U BOAOCHAOKEHE, a TaKkKe KaHATU3AIH.
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Puc. 19. Kapra pailoHa pacnofokenHusi ppIlGOBOIHOTO KOMIIIEKCA
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Puc. 21. Komnata oTAbIXa COTPYHWKOR ©_  Puc. 22. 31aHue sKCIepYMEHTAIIBHOTO aKBAKOMILIEKea
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Puc. 23. Paiouee MecTo HccaenoBaTens

Puc. 24. HUC «[Ipogpeccop Hanoss n manomepnutii ot OxHoro HayuHoro nenrpa PAH
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PbIBOBOAHONO KOMMNEKCA

2.2. CUCTEMA 3JIEKTPOCHABXEHHWA
JnexktpocHabXxeHHe  PHIOOBOHOTO
€a OCYUIECTBISETCH Yepe3 TOPOJICKYI0 JIeKTPOCeTh
(Hanpsakenue 380/220 V). [dna npuema, ydeta u
pacnpe/iesieHUs 3TeKTPOIHEPTHI HMEETCS YCTAHOB-
Ka BBOZHO-PACIpeRe/UTe/IbHOIO YCTPOHCTBA H CH-

KOMILICK-

JIOBBIX pacnpefenuTesnbHbx wutos THmoa H[PC-2,
[IpexycMoTpeno pabodee W gesKypHOE OCBelleHHUE,
B cayyae oTknodeHus anekTposHepruu Oecrepe-
Golinoe sHeprocHalKeHHe KOMILTCKCA obeceduBa-
eTcs Au3edbHbIMM reHepatopamu Gesan Dra 30 E
(22 xkBt) (puc. 25) u SDMO yanmae DX 3000
(2,6 xBr). 3a ucrekunit 2007 roa 6eu0 3aduk-
cupoBaHo 10 ciydaeB [JIMTEJNBHOTO OTKIIOYEHHSA
aneKkTposHeprun (Gosee 3-7 yacoB). ABTOHOMHas
cHCTeMa 03BOJISieT BOCCTAHOBUTD 3JEKTPOCHADMKe-
HHe PHIOOBOIHOIO KOMILTEKCA B TeYeHHe D CeKyH.

2.3. CHCTEMA OTOIIJIEHUSA

TemnepatypHblii pexxum Bogbl B HacceiiHax W
BO3/lyXa B PHIOOBOJHOM KOMILJIEKCE KPYIJIOroAMy-
HO mojjiep:kuBaercsa Ha yposHe 20-23 °C. Jletom
NOHUMKEHHE TEMIIEPATYPBl OCYLIECTBJSETCS MYyTEM
KOHJIUIHOHMpOoBatus Bo3nyxa. Jas atoil uean uc-
HOJAb3YI0TCH CIIMT-cHeTeMbl Mitsubishi MU-18 RV
npousBosicTea Anonun (puc. 26). Craur-cucrems
UMel0T peBepCHBHOE IeiCTBHE, B JKapKoe Bpe-
Msl I'0jla OHH OXJ@KAAT BO3AYX B NOMEIIEHHH, B
xonojaHoe — mogorpeBaoT. Koremnbnas oGopyno-
BaHa Ta3oBBIM KOTJIOM Tpou3Boactsa CJ0BeHHH
Protherm 50 TLO (puc. 27). TennoHocuTeeM B
cUcTeMe OTOIJIEHUA ABAAETCSA TopsAdas Boja
(t = 70-115 °C), ana ropsuero BogocHabXeHHA
HCTIOAB3YEeTCs BOJla, TeMIiepaTypa Kotopoii 65 °C.

SbeKTUBHOCTD TENJIOOTAAYH TIOBBIIIAETCHA 32 CYET
NPHHYAHTEMLHOH IIMPKYJISIIMK BOABI B CHCTEME OTO-
T7IEHHs TIPH TIOMOIIM BCTPOEHHOTO BOISTHOTO HACOCA,

Puc. 25. Ausensusiii renepatop Gesan Dra 30 E
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Puc. 27. Tasosniit koten Protherm 50 TLO

2.4. CACTEMA BOJOCHAB)XEHUA
1 BOAOIIOATOTOBKH

BBIDEIU.[HBEIHHE phlﬁhl B YCTAHOBKAX 3aMKHYTOIo
BOI[OCH36}KEHH§I BeCbMa MNEPCIeKTHBHO H HAXOIWUT
Bce OouIblllee pacIpocTpaHeHne KaK B Hallel cTpaHe,
TaK H 3a pyﬁe}KOM. IT10 B NEPBYIC 04€peab CBA34HO C
TEM, UTO IIPH CTPOHUTEJILCTBE prGOBO,E[HI:IX 3JaMKHY-
TBIX CHCTEM BO3MOXHO 10 MHHHMYMa COKPDAaTHTh IO~
tpebiIeHHe YHCTOH BOJBI, YTO OCOOEHHO aKTyaJbHO
AJ1f1 pPETHOHOB C 3aCYIJIHBBIM KJIHMATOM.

BonochabkeHue ppiGOBOAHOrO KOMILIEKCA OCY-
HIeCTBAAETCH C [IOMOIIBK BOJOIPOBOAA H3 IIOJH-
nporuiaeHoBsix TpyO (d = 100 MM).

BOI[DHPOBO,E[HaH BO/[a nocjae MnpeaBapHUTeIbHOrO
OTCTaHBAHHA A.14 0030603!{1{61'11“15[ OT XJ0pa IIoIIaJaeT
B 3aMKHYTYIO CHCTeMY M (acceifHbl ¢ aBTOHOMHBIMH
6uocunsrpamu (puc. 28). 3a cuer mommepKaHus
MHKPOK/IHMAaTa B NOMEILUEHHH TEMIIepaTypa BOJBL B
bacceitnax n 6HOQUIBTPE MOLIEPKUBAETCS HA YPOB-
ne 20-23 °C,
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OtBOA CTOYHBIX BOJ C TEPPUTOPUH PHIGOBOIHOTO
KOMILIEKCA MPOU3BOJNTCS B COOCTBEHHBIE COOPYXe-
nusi Guosorndeckoil ounmctkn «Tseps-1,5», ycra-
HOBJIEHHbIE HA TePPUTOPUH $a3bl, ¢ MOCTETYIOUIMM
c6pocoM GHONIOrNYECKH OYMIIEHHBIX BOJ B p. [Mpao
Csunoe. 3t1a BOJa MOMKET MCIIOJAb30BATbCA TaKKe [LJ1A
I0/TMBA 3eJIeHbIX HACAXKAEHUH, YOODKH TEPPUTOPUM.

2.5. PLIBOBOJHOE OBOPY/OBAHUWE

Bce coBpeMeHHBIE YCTAHOBKHM C 3AMKHYTHIM 1[H-
KJIOM BOJIOCHAOXEHMsT TIPEJCTAaBIAIT ool cucTe-
MBI BJIOKOB, 00ECTIEYHBAIONINX BCE TEXHOJOTHYECKHE
MPOIecchl BHIPAIHBAHUA OOBEKTOB AKBAKYJIETYDHL
O6uiasn cxema mpoMsiuieHHo#t ¥ 3B npexncrasiena
Ha PUCYHKe 29.

Heobxoaumelii HaGop oGopynoBaHus A7si TIPO-
MBILIJIEHHBIX YCTAHOBOK ¢ 3aMKHYTBIM IIMKJIOM BO-
noobecriedeHust JA0JKEH BKJIIOYATE:

—poiboBoaHble HacceiiHel;

—-0/10K MEXaHUYECKO OUHCTKH BOJIBI;

—BHOIOrHYeCKHi (PUIIBTD;

—6mok BogonoaroToBkH (00e33apakMBaHue, PEry-
JISTIMS TEMTIEPATYPhI, HACKIIIEHNE BOABI KUCJIOPOIOM ).

YeTaHOBKA MO/IY3aMKHYTOTO THITE, CMOHTHPOBaH-
Has HA HAYYHO-IKCMeTUIIMOHHON Gade «KaraabHuK»,
COCTOMT M3 PHIGOBOAHBIX HACCEHHOB /711 BBIPAIIHU-
BaHU PHIOBI, MEXaHUYECKOTO puasTpa, HuoduasTpa
obbeMoMm 1,5 M7 GacceliHa-OTCTOMHHMKA € 3amacoM

BOAB 3 M®, pPE3EPBHOTO BOISHOTO MOTPYKHOTG Ha-
coca (puc. 30), c6bpocHoro kanama. TeMnepaTypHbii
peKUM PETYJIHPOBANICH CO3JAHHEM MHKDOKIMMATA B
PHIGOBOTHOM TOMEILEHHH MTPH UCMOTb30BAHUH CILTUT-
ciicreM, Takke OBLTA MOTEPHU3UPOBAHA CHCTEMA [1€-
PEJIMBHBIX KOJIEH, ee Cllelali 3aKpbITOH, GacceilHbl
COe/IMHWIN 0/(HOH Tpy0Ooil, koTopas cobupara Booy
13 facceliHOB U TIOIaBa/la B HAKOTIUTENbHbIH OaK.

3arpasHenHas Boja u3 DacceHHOB uepes nepe-
JUBHBIE TpyOBl Momagaer B cOpocHOH KaHal, OT-
TyJa HacocoM mnojaetcs B 6noduasrp. Buodunsrp
npejacTaBisieT coboil NNacTUKOBLIN JOTOK pasMe-
pom 3 % 0,75 x 0,5 M, B KOTOPOM UMeIOTCA TOTIepey-
Hbl€ [TEPErOPOJIKY, AeNslne eTo Ha oTceku (puc. 31).
Kaxaast neperopojika UMeeT OTBEPCTHA UJH B Bepx-
Heif, WM B HIJKHEH YacTH, KOTOpble oOecrednBa-
10T PeLUPKY/ALIHIO TIPH TIPOXOXKIEHUH BOjIbl Yepes
GuohuIETp, rae MPOMCXOANT HE TOJNBKO OCAXKIeHHe
B3BEIIEHHBIX YACTHL, HO U OMOJIOrMYECKas OYHCTKA
Bombl. B kawecrse HamosHuWTensi GuoduabTpa MC-
nosib3yerca Kepamsut. [uas ymoBcTBa TNPOMBIBKH
Guoornyeckoro (GHIBTPA MPU CHIBHOM 3arpsiaHe-
HUH KepaM3HT IMOMENIAeTCA B CETYATBIE MELIKH, KO-
TOpPBIE MOJKHO JIETKO BLIHUMATh W3 OTCEKOB (PUIETpa
U IpOMBIBaTh B NPOTOYHOH Boae. IlociaeHuit otecek
OUOQUIETPA CAVKUT A OTCTAWBAHHUS BOJIBI [OCJIE
oyrcTky, OuUIeHHAs BoAa U3 (QUIBTPA CAMOTEKOM
HocTynaer B HacceiHbL.

Puc. 28. YcTaHoBKa 3aMKHYTOro Bofoobecneuenus B peiboBonnom KoMmiuiekce «KaranbHuks»
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Puc. 29. O6mas cxeMa yCTAHOBKH 3aMKHYTOTO BogoobecnieueHust: 1 — puiboBojiHble eMKocTH; 2 — duantp rpyboii ounct-
ki; 3 — 6ok Gnonornyeckoii ouncTky; 4 — 6ok peryauposku pH; 5 — GuabTp Tonkol Mexanmnueckoit ouncTky; 6 — 6ok
TePMOPeTYIsuuy; 7 — 6akTepHI/IHAg YeTaHoBKa; 8 — aspatop; 9 — osonatop

Puc. 30. OCHOBHBIC KOMIOHCHTHE YCTAHOBKN 3AMKHYTOIO BOA00OECTIeqen s

Puc. 31. BHoGUABTP ¢ KEPaM3UTOBBIM HAIOTHUTEEM
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B cucreme npenycmorpesa 3amMeHa Bojbl 0 5 %
oT obutero oGbema B cyTkH M3 HaccefiHa-0TCTOHNKA
oOmuM obbemoM 3 M%. ITo HEOOXOAUMO 1S YBEIH-
ueHuns ahhekTHBHOCTH paboThl YCTAHOBKH U YMEHb-
leHus Harpyaku Ha Guomormdeckuit dpuabrp. Kpo-
Me TOro, H/eT HONOJIHeHHe BOIB, OTOOpaHHOM
BO BpeMsl OYHMCTKH, OT TIPOAYKTOB MeTaboju3Ma
B PbIOOBOAHDBIX eMKOCTSAX. MexaHudeckuit GuanTp
u pbiboBoAHBIE GacceiiHbI HeOoOXOAMMO YHCTHTH
OT OCTAaTKOB KopMma H ¢ekanuit, ¥ MexaHHYecKo-
ro duasrpa (puc. 32) ects cobcTBeHHass cucTeMa
OYMCTKM, BKJIOYAEMas ¢ MOMOIIbIO CIELHAILHOTO
OJI0Ka YIIpaBIEHUS Ha PEXUM ouMlenns (puc. 33).

Hdna Mmexanuueckol UABTPAUMK BOIBI IPH-
MEHSITH TIeCOYHble (UIBTPBI GUPMBL «Kpumcoma»
pasnnyHoro obmema. DuUABTpoBajbHAS cHCTEMa
npexacTasaser coboit cobcTBeHHo GUABTP ¢ HamoI-
HHTeIeM W3 KBaplleBOro IlecKa, PacrpeaeauTesib-
HBIIl K7amaH ¥ BOASHOHW Hacoc. (DHIBTPOBATBHEIE
CHCTeMBI BecbMa YJIOOHBI TPH €KeAHEBHOH BKC-
IJyaTalid B PbIOOBOAHBIX CHCTEMaX 3aMKHYTOIO
uukjaa. DUAbTPhl YKOMILIEKTOBAaHBI MaHOMETPAMH,
TIOKA3bIBAIOLIMMHI CTEIEeHb 3aCOPEHHOCTH (DHMJIBTDA.
IIpombiBKa GUIBTPA OCYLIECTBAAETCS MEXaHUYECKH,

IepeKTIOYeHHEM KIanaHa B nonoxkeHue «I[IpoMeiBka
¢uapsrpas. [Iponenypa TPOMBIBKM 3aHHMAET BCETO
HECKOJbKO MUHYT U IPOBOTUTCS OJHH WM HECKOJb-
KO pa3 B CYTKH, B 3aBHCHMOCTH OT CKOPOCTH 3arpsis-
HeHHus (pUIBTpA.

Yucrka npusMKoB 6acceHOB OT OCTATKOB KOp-
ma u dekanuil Heobxoquma ang addekTunHON pa-
6otbl Hoapiroro 6HOGUIBTPA U ABTOHOMHBIX (PHJIb-
TpoB. [11151 5TOT0 € MOMOIIBIO WIOYAATHTENs (hHPMbI
OASE Tpu pasa B CyTKH NPOBOAUTCH yOopKa jHa
GacceifHOB U HAKOTTMTEIBHOTO Haka,

JomoMHITeTbHAS a3paliist BO/Ibl M HACBIILEHHE KHC-
JIOPOIOM B PBIGOBOHBIX €MKOCTAX 0feCIednBaeTcs 3a
cueT Mojlayul ee Uepes criellMasibHble (ieiiTsl (puc. 34).

PeifoBostbie Hacceiiibl, UCIOIb3YeMble B PHIDO-
BOJHOM KOMILIEKCE, NPeACTABIAIT co00H eMKocTH
H3 apMHPOBAHHOIO CTEKJOBOJOKHOM TIONH3CTEPA,

TIPHMEHSAEMOTO B I[IUINEBOH I[POMBINLTEHHOCTH, C
KPYTOBBIM TOKOM BOjbI, KOTOPBIH €CO37A€TCA 3a CYET
IeHTpanbHoro BojgocauBa. Copoc Bomsl ocyuect-
BJISIETCA Yepe3 LeHTPATBHBIH CTOK, IPUKPHITHIH ceT-
Koit, B TpyOy, npoxoasutyto moj oM. B Gacceitnax
HUMeEeTCsl IPUSIMOK 7151 CTOKA U CIMBHOE KOJIeHO JIIsl
NoAAepKaHust YPOBHsI Bob! (puc. 35).

Puc. 32. Mexanuueckuii huasrp

Puc. 33. Brnox ynpasnenus paboToil MeXaHHYECKOro
thunsTpa

Puc. 35. Cauenoe koneno ans Bogocbpoca
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Jlnst BEIpAIINBaHKsl PbiObl HAMH HCTIOB30BATHCH
baccelfHbl pasHBIX Pa3MepPOB: /I KPYIHOH PHIGHI —
bacceitnnl pazmepom 2 x 2 x 0,7 m (puc. 36), npuco-
e/IMHEHHBIE K [JIaBHOMY OHOGWILTPY, IS MOJIOAM —
GacceliHbl pasmepom 1 x 1 x 0,5 M ¢ aBTOHOMHBIMU
6uoduasTpamu (puc. 34). Jljisl momaepKaHus ONTH-
MaJIBHOIO THAPOXMMHYECKOTO peskuma B HaccelHax
6pL ycTanosiaenbl duastpel Hydor Prime 30 u
EHEIM 2217 (puc. 37, 38). Bogoobmen B Hacceii-
Hax ocyuiecTsisics B tedernne 30 munyt. LiyGuna
BOJBL B OosiblMX Oacceitnax coctasmsina 30—35 o,
B Masibix — 20 cm.

s ysemmuenus acddextuBHOCTH pabdoTsl GHIIb-
tpoB Hidor Prime 30 paspaborasu KOHCTPYKIUIO,
NO3BOJISIIOILYI0 MOBBICHTE HX TPOH3BOJUTEIBHOCTD,
HyxHO 0OTMeTHTB, YTO KOHCTPYKTHBHBIe OCO0EH-
Hoctu ¢masrpa Hidor Prime 30 nozsosstioT cosaa-
BaTh BOA0OOOMEH B PHIGOBOAHBIX eMKOCTAX B Ipeje-
aax 750-900 n1/4. OueBuaHo, yTo A5 HaccelHOB
o6beMoM Bombl 3—4 M TAaKOH NPOM3BOANUTENBHOCTH
¢unsrpoB BromHe foctaTouHO. OHAKO EMKOCTD JLIS
¢unsrpytomero marepuana y Hidor Prime 30 wme-
et o6beM 5 J. Ilpyu Bbipamusanuu peibsl GuoMaccoit
6onee 1,5 kr Ha HaccelH U MHTEHCUBHOM ee KopMJIe-
HUH (QUABTPH GBICTPO 3aCOPAIOTCS.

ITpoBeneHHBIE 3KCITEPUMEHTDI 10 H3MEHEHHIO CO-
cTaBa (PHAETPYIONIErO HAMOJHUTENS HE JATH YCTOMN-
YHBBIX TIOJIOXKHUTEJNbHBIX pe3yasTaToB. B cayuae
UCTIONB30BaHUST TPYObIX (QHIBTPYIOIINX MaTepHa-
JIOB — KPYIHBIX TYOOK, KAlPOHOBBIX CETOK — (PHIILTP
paoTan [OCTATOYHO AONTO, HO BoJa B DacceiiHax
3arpsizHsiack yxe depes 2—3 cyrok. [lpu npumene-
HUH TOHKHX (DUIBTPYIOUIMX MATEPHAJIOB U3 KepaMHu-
KM MJIH AKTHBHPOBAHHOTO yrist GUIBTP 3abupBaics
04eHb OBICTPO, €ro MPHUXOIHIOCH MPOMBIBATL Yepe3
5-10 cyTok ans mpemOTBpALlEHHA PASBHTHA MUKDO-
'OpraHu3MoB B HuoduasTpe.

Has ontuMuzannu paboTel PUIBTPA YCTAHO-
BUJIM JOTIOJIHUTENBHYIO eMKOCTh ¢ HAIIOJHHTEIEM
M3 KepaM3HTa H MEIKOMNOPHUCTOTO (QUIIBTPYIOINEro
marepuana. O6sem emkoctu 50 1, MaTepuan — nu-
mesoi niactuk (puc. 39). B emxocth nocrynana
orpaboTanHast Boga u3 AByX OacceiiHOB pasmepa
1 x 1 x 0,4 m. 3arpAsHeHHas BOja U3 HacceitHOB Mo
KOJICHHBIM TIEPEINBAM MOCTYIANA B eMKOCTb, IIPOX0-
JIMJIA Yepes cIoi (hUIABTPYIOINX MAaTEPUATIOB CREPXY
BHM3 M 3a0Mpanach BCACHIBAIOIHM LLIAHIOM (DHJIb-
tpa Hydor. IlpeasapuTeabHo ouuleHHas Boja npo-
xopuna yepes GUILTP W nonajaana B 0acceiiHbl.

C mnoMOlIbI0 AONOJHUTENBHONH (GUIALTPYIOLIEH
EMKOCTH YaT0Ch IPOAJHTb CPOK CayKObl (QHIBTPOB
MesKIy MpoMbiBKaMu Hoiee wem B 10 pas. Kucaopoa-

HBII peXXHUM M cofiepXaHue GUOTeHHBIX 3JIEMEHTOB
OKa3aJTICh HA YPOBHE PeKOMeHI0BAHHBIX 3HAaYeHHil
JU1s BRIPALHBAHUA 0ceTpoBbiX prib B ¥ 3B. Crou-
MocTb pUpMeHHBIX PUIBTPOB, 0BIAAIOMIMX TAKHMH
e XapaKTepUCTHKaMH, MpPeBbIIIaeT CTOUMOCTb H3-
TOTOBJIEHHOH HAMH YCTAHOBKH B JECSITKH pas.

Jna neky6Gaunu HeOONbIINX OOBEMOB HKDHI B
VCIIOBHSIX PEeTYAHPYEMBIX ITapaMeTpoB BOAHOMH cpe-
Jb1 OBLT CKOHCTPYMPOBAH HHKYOALMOHHEI ammapar
(puc. 40). Anmapar cOCTOMT M3 SIUKA anmapaTa
«Ocerp», MOMeIIeHHOTO B PeIGOBOAHBIH Oacceiin 1
x 1 M. CBepxy ObLT yCTAHOBJIEH KOBII OT amnmapara
«OceTp», BoAly Ha KOTOPbIH MOAABAIH C MOMOLIBIO
¢unsrpa Hydor.

CreneHr HajleKHOCTH PabOTBl YCTAHOBKH 00V-
CTIOBJIMBaeT COXPAHHOCTb PhiObl B IPOLIECCE BhIPATIH-
BaHUA. ABapHITHASA CUTYVALMS BO3MOXKHA P BBIXOJE
U3 CTPOS HACOCOB, OCYIIECTBISIONMX IIUPKYILAIHIO
BoAbl. JIsisl NpeqoTBpallleHHs 3TOTO TIPEIYCMOTPEH
peaepBHLBI Hacoc (puc. 41).

26. PASBBUTHE AKBAPUAJIBHOT'O KOMILTEKCA

K konny 2006 r. mosipujack HeoOXOAMMOCTH
pacUIHpHTE 3KCIIePUMeEHTaIbHbIe pabOTHI 110 BEIpa-
IMMBAHUK OCETPOBHIX pbib Ha Oaze «KaraabHuk».
C aTo# menasio ObLT 00OPYAOBAH AONOJHHTENb-
HBIIf aKBaKOMILTEKC, MO3BOJSIOUMH TPOBOINTD
Hcclel0BaHUA 110 BbIPalllMBaHUIO TOBAPHOH PHIOEI
B JOCTaTOYHOM O0BeMe, a Takke (HOpMHPOBATh
PEMOHTHO-MATOYHOE CTA/10 OCETPOBBIX,

B nacTosAmee Bpems BTOpPOil aKBaKOMILIEKC
(puc. 42), co3nanukerii Ha 6a3e cyIEeCTBOBABLIErO
paHee TOMEIIEeHUs MPOM3BOJACTBEHHOTO Ha3dHaye-
HUsl, GYHKIHOHUPYET B MOJTHOM oObeMe,

Kommiekc cocTOHT U3 ABYX YYACTKOB — B TIEPBOM
BBIDALI[HBAETCS TOBAPHAA pblba, BTOPOH npejHasHa-
deH 475 POPMHPOBAHUS PEMOHTHO-MATOYHOTO CTajla.

Ha BTOpOM aTaxke KOMILTeKca paclofioXkeHa ro-
CTHHHILA [0S TPOKHBAHHSA KOMAaHIHPOBAHHBIX Ha
6a3y Hay4yHbIX COTPYIHMKOB. /[Ba HOMepa — JBYX-
M UYETHIPEXMECTHBIH — MPUCIOCOOJEHBI [J KOM-
oprHoro npoxnBanua. B oiHOM M3 HUX HMeeTCs
TeJIeBM30D, IPUHUMAIOLIHI CIYTHUKOBOE BellaHHe,
B HOMCPAX YCTAHOBJEHBI CILTHT-CHCTEMBI, Y100-
Has M COBPEeMeHHast Mebesb A paboTsel U OT/bIXA
(puc. 43). I3 rocTHHHUIIBI OTKPBIBAETCH 3aMevaTe lb-
HBIA MaHopaMHbIi BUA Ha fensty HoHa (puc. 44).

B akBakoMmmiekce dyHKuuoHupyer ¥ 3B s
AKCHEPHMCHTAIBHOTO BBIPAIIHBAHWS TOBAPHbIX OCe-
TPOBBIX 0 Maccwl Gonee 1 kr. YeTaHOBKA COCTONT U3
5 BacceiiHoB pazmepom 2 x 2 M, GJOKOB MexaHuue-
ckoil u buomornyeckoit dhuasrpannu(puc. 45, 46).
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Puc. 36. Bacceitn 2 x 2 x (0,7 M /s BBIpalIHBaHHA Puc. 38a. Kombunausa dpunsrpos pasusix cuctem — Hydor
TOBApHOM pbibbl B yenoBuax ¥ 3B ) Prime 30 1 EHEIM 2217

Puc, 37. Bacceitunsr 1 x 1 % 0,5 M s nojpaltHBaHus Puc. 39. JononuurensHast (j)[,{_q],'[py]gma_g EeMKOCTh
MOJIOIH OCETPOBBIX PbiO

Puc. 38. ®uasrp Hydor Prime 30 Puc. 40. MoauduunposanHsii

MHKYGaUHOHHBI anmnapar

Puc. 41. Pesepsurlii Hacoc



MABA 2. MHXEHEPHO-TEXHONOIMNM4YECKWUE OCHOBbI 25

PbIEOBOAHOIO KOMIMINEKCA

Puc. 42. 3nanne akBakOMIUIEKCA JIJIs1 TOBAPHOTO
BBIPAIMBAHUS OCETPOBBIX Pbi0 M CONEPIHKAHNA PEMOHTHO-
MaTOYHOTO CTaJla

Puc. 44. Bua us roctHHHIBI

YcraHoBKa 1A (hOPMHPOBaHHA MaTOYHOTO CTa-
Ia mpexcTaBaseT coboH ABa CEKUMOHHBIX pasbop-
HbIX Gacceiina pasmepom 5 x 3 x 0,8 M npousBoacTBa
acTpaxaHCKOH KoMNaHHH «CTeKIOIIaCTHK», CHCTE-
MBI MEXAaHHYECKON M OHOIOrmYeckoi (puasrpaiuu
(puc. 47, 48). Pazmep HacceliHOB U UX KOHCTPYKTHB-
HBIE 0COOEHHOCTH MO3BOJISIOT YCHELIHO BHIPAIUBAT
B HUX OCETPOBHIX Maccol 6oiee 5 Kr.

s mopmepKaHMS ONTHMAJBHBIX YCJIOBHH BO-
JHOH cpefpl HeoOXOIUM IOCTOSHHBINH KOHTPOJIb TEM-
HepaTyphl, aKTHBHOH PeakIMU CPefbl K COepKaHUs
KHCJIOPOia, @ TaKKe CORepKaHWd HUTPAaTOB, HUTPH-
TOB U aMMOHMHHOTO a3oTa. ['MapoxuMuueckuil aHa-
U3 BOJIBI B Gacceitnax u B 6HOMGIILTPE HEOBXOTUMO
IIPOBOIHUTE €XeHeebHO. TeMnepaTypy, cofepxanue
kucsaopona u pH HeobxoauMo u3MepsaTh TPH pasa B

Puc. 43. TocTunuunbiii Homep Ha Gase B noc. KaraibHuk

CYTKHU. J1J1s1 9TOr0 UCNOJb3YIOTCS CIIEIIHATbHBIE TPH-
Goper: TepMookcumeTp W pH-metp (puc. 49, 50).

M3mepeHre PacTBOPEHHOTO B BOJAE KUCJIOPO-
ma nposoauau npubopom “CyberScan DO 300"
(puc. 49). Ilpubop Mo}keT HIMEPATh KAK COAEpIKa-
HHME KHMCJI0POJa, TaK M TeMiepatypy Boasl. [Ipubop
nMeeT yJI00HOe MeHIO, TTPOCT ¥ HENPUXOTJINB B AKC-
TUTYATAITHH.

Conepaxanue OHOTEHHBIX 3/1EMEHTOB ONpPe/esisailn
B aHAIMTHYECKOH MeXIMCUMILTHHAPHOH nabopaTo-
puu KOHIL PAH, 111 KOHTpOJIsl M ONepaTHBHOTO
H3MEPEHHs HEKOTOPBIX MOKasaTeseil BOJHON cpejisl
HCIIONB30BAMN  JKCIPECC-1abopaTopuio  HeMelKoH
dupmer SERA (puc. 51).

st onTMMHU3aLHK paboT ¢ PEMOHTHO-MATOYHBIM
CTAAOM OBLTO BaKYIJIEHO BbICOKOTEXHOJOTHYHOE
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Puc. 47. O6wmii BuA YCTAaHOBKH A BRIpa(UBauHs  Puc. 48. Mexanuueckuii puAbTp M Gacceitn ais
PEMOHTHO-MaTOYMHOTO CTaja npeuss()ﬂ,n‘reneﬁ

; i!uﬂfl*ml

Puc. 49. Tlopratuskeiit  Puc, 50. TepmookcumeTp Puc. 31. MunH-iabopatopusl A8 KCIPecc-onpeneneHHs
pH-merp HANNA “CyberScan DO 300" HAPOXHMHYECKHX MTOKasaTesei
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o60py/l0BaHKe HEMEUKOH KOMNAHMH «AKBaKyJbTyp
cduirrexuuks> (puc. 52), kotopoe npegcTapaser coboit
cHUMTHIBawuiee ycrpoiictBo «EBpo-1000» (puc. 53),
KOMILIEKT MeTOK (pHC. 54), HHIKEKTOP 7S BBEJIeHUs
METOK CO CHelMalbHbIMKU UrsaMu (puc. 55, 56), npo-
rpaMmuoe obecriedenme U Kabeanb IS TOAKII0YeHUs
K KOMIBIOTEPY.

Iponeaypa Meuenusi pHIOBI TPOBOAUTCS CACTY-
I0IMM 06pas’soM: METKY MOMEIIAIT B CHelHAIbHYIO
Uiy, HafeBalOT MIJIY HA HHXKEKTOP, BROJASAT WMIIY
B CIIHHHYIO MBIIIY PbIOb M BBITATKHBAIOT MCT-
Ky (puc. 57). Bce meTkm comepxaT YHMKaTbHBIH
OyKBEHHO-UMMPOBOH KO, AMAA CYHTHIBAHHS KOTO-
poro HeoOXOAMMO [POCTO TOAHECTH YCTPOHCTBO
«EBp0-1000» K pbibe, mocie 3TOr0 Ha AMCILICE TTPH-
6opa orobpasutes koa (puc. 58).

WnaueuayanbHoe MedeHue poiObl  TIO3BOJSAET
NIPOBO/IMTh [ACTIOPTH3ANUNIO [IPOM3BOANTENRH, WC-
CTefloBaTh OCOOEHHOCTH KOHKPETHBIX ocobeH, nay-
4aTh BO3PACTHBIC H3MEHEHHs TEMIIA POCTA, MLIONOBH-
TOCTH, KaYeCTBA MOJIOBBIX IIPOIYKTOB.

Cucrema u3MepeHUs: M KOHTPOJIs TeMIePaTyPbl
BO/IbI aBTOMATH3WPOBAHA CACAYIOMIMM 00pa3oM:
B KaXplii peIGOBOAHBIA GacceiiH momelneH creuu-
aJbHBI TEPMOJATYHK, KOTOPHIH TIePeIaeT CUIHAJ 10
npoBoiy Ha 610K TpeofBpasoBanua gaHHBIX, OT 110-
CJIeIHETo CUTHA nepejaercs 1o RS-432-unrepdeiicy
Ha TIEPCOHAMBHBIH KOMITBIOTED, T/€ OTCJEKHUBAETCS
TeMIlepaTypa BOABl B 0acceiiHax, BO3AyXa Ha juC-
nJiee B Buae rpaguka (puc. 59).

WHTepBan cHATHUS NOKa3aHUIT JaTYMKAMH HACTpA-
uBaetcs 10 1 cekyHnl. JlaHHble 3anMMchIBAIOTCA H CO-
XpaHAIOTCA Ha JKeCTKOM [JHCKe KoMmbooTepa, Takas
cUcTEMa O4eHB YAOOHA, OHa 0COGEHHO HeoGXOoUMa,
KOT/Ia pedb HieT 0 GOMBIIOM KoJiMuecTBe DacceiiHoB.
ITO 9KOHOMHT BpeMs M TPyA pbiboBoma. K Tomy xe
MOKHO TIPOC/IEANTD, KAK U3MEHSIETCS TEMIIEpaTypa B
TeYEHHE CYTOK, HAIPHUMED, B TPU WJIM YeThIPe Yaca
yTpa, U NPEeINPHUHSITE COOTBETCTBYIONIME MEDEI.

TaxuM 06pazoM, OLleHHBasA IKCIEPUMEHTANbHEII
aKBaKOMILIEKC «KaranbHUK»> B KauecTBe TPOTOTHIIA
KOMMEepYeCKHX akBachepM 110 TOBAPHOMY BhIPALIHBA-
HUIO OCETPOBBIX, CIEAYET MOAYEPKHYTH, YTO TIPH €0
TIOCTPOMKE U 3KCILTYaTallMH UCIIOJIb30BANIOCh TOJIBKO
CTaHIAPTHOE, AOCTYIIHOE Ul BCEX 3aMHTEPecORaH-
HBIX JIUIL[ 060PYAOBaHKE, JONOJHEHHOE HEKOTOPBIMU
NPOCTEHIIUMY U HEJOPOTHMH MPUCTIOCOOIeHHAMH,
EctecTBenHo, 6e3 MHOTHX NTPHOOPOB, HCIIOIb3YeMbIX
IUIsl HAYYHBIX Iiejiel, Ha KOMMEPYECKOM MpeIIpus-
TUH MOXKHO 6yneT 06OHTHCH, YTO MO3BOJMT COKpa-
THTb pacxoabl. TakxKe creLyer UMeTh B BUAY, Y4TO B
cllyyae OpPraHM3alMM B NPOMBIILIEHHBIX MaciiTabax

IIPOU3BOJCTBA KOMILIEKTOB 0060OPYAOBaHHMA IS Bbl-
pamuBaHusA phiObl (110106HO PA3IUYHBIM CENBCKO-
X03SHCTBEHHBIM KOMILJIEKCAM) CTOMMOCTh WX Oyier
emé nuxke. Ilpn Hammumm WHTEpeca €O CTOPOHBI
NPOU3BOJACTBEHHBIX opraHusanuil FOxubii Hayu-
HBIl 11eHTp PAH MoXeT MOATOTOBHTE pbIGOBOAHO-
6uomnornueckoe 0OGOCHOBaHWE Ha AKBAKOMILTEKCH

paSJ’[H'—IHOﬁ MOIHOCTH C IIepedHeM OGOPYHOBBHII}I.

Puc. 53. CuntnIBaroniee yeTpoiicTBo

II’IHI,IIIIIIIII'IIII' lll|ll--.l.~_]

Puc. 54. MHAuBHAyanbHasa MeTKa
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Puc. 55. UnxkexTop A5 BBEJIEHHA METOK Puc. 56. Cnennanpuas Urna ist BBeJICHUs METKH

Puc. 59. Tpadmk TemmepaTypbl BOAHOH CPeibl HA MOHUTODE Puc. 60. Onepatop 3a paotoii ipu
aHaTM3e NoKazaTteneil BOAHOH cpebl

B pexume on-line
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OILHHM U3 AJILTEPHATHBHLIX HAIIPABJICHUH pe-
weHus mpobJaeMbl COKPAIEHHsT YHCIEHHOCTH TOMy-
JISIIIKU OCETPOBBIX PBIO MOKET CIYKHUTh BHEAPEHUE B
TIPAKTUKY OCETPOBOACTBA JOMECTHKAIIMH B3POCJbIX
TIOJI0BO3PeNblX WiH OIU3KHX K CO3peBaHUI0 ocobeil
OCETPOBHIX, OTJIOBJIEHHBIX B ECTECTBEHHBIX BOJ0-
eMax, a TakyKe afanTallud MOJIOAH, 3aBe3eHHON u3
IPYJOBBIX XO34HCTB, K HHYCTPHAIBHBIM YCIOBHAM
BeIpatMBanus (YepHoBa, Hayiosa, 2007; Matumos,
ITonomapena, 2007).

Beck mpomece aganrtanuu peibel BKIHOYAET He-
CKOJIBKO JTAIOB:

— 3aB03 OOBEKTOB Ha PbIOOBOAHLIE XO35HCTBA;

— MepPBHYHAS afanTalus [10C/e TPAHCTIOPTHPOBKH;

— a/lanTauusa K HOBbIM YCJIOBHIM COIEPIKaHUL.

3.1. TEOTPA®UA 3ABO3A OCETPOBLIX PhHIB

Ha peifoBogsoM npeanpustun moboro Tuna
BayKHBIM 3TAIIOM IIPOM3BO/ICTBEHHOIO MPOIECCa SB-
JISeTCsl 3aB03 MOCATOYHOTO MaTepuana. Jas mano-
ro U cpeanero 6u3Heca aTO TpeXkae BCero JOCTABKA
PEIOOIIOCAIOYHOTO MaTepHaia U3 PHIOOTTHTOMHHKOB
M TMOJTHOCUCTEMHBIX XO3SHCTB.

reorpadus 4ocCTaBKu
MOIIOAWN OCeTPOBbIX

puib B akBapuanbHbii =
komnnekc KOHLI PAH e

ykpaunHa

KoManeNc
OHU PAH

i - =
Wr. Kpacnwogap

poccha

: ". Bonrorpapckmi ocerponkii

"'. IOMnwi Guanan peaspannore
CONERUNONNDF@HaTHUBCHOTD
uentpa priosoncroa

IMABA 3. OMNbIT AJQANTALINU
OCETPOBbLIX PblB B Y3B

B Hamem axBakoMILIEKCE KyJIBTMBHPOBAJIACH
pbifa, 3aBe3eHHasi ¢ PIOOBOIHBIX 3aBOIOB ACTPaXaH-
ckoit (HIIIL no ocerposoactBy «BMOC»), Boaro-
rpagckoit (Boarorpamckuii ocerposbiii ppiboBoaHbIi
3aBoj1) M PoctoBekoit (JloHCKOH oceTpoBbid phiGo-
BOAHBIH 3aBoj) obmacreii, KpacHopapckoro kpas
(ioxuptit Gpuanan  CeJeKIMOHHO-TCHETHYECKOTO
LeHTpa), a TAKIKE MOJOAb, OJyYeHHas OT cOBCTReH-

HOI0 MaTOYHOTO CTaja.
Teorpacdwsi 10CTaBKH OCETPOBbLIX PO B aKBa-

pPHANBHBIH KOMILIEKC Hay4YHO-IKCIEPHMEHTAITLhHON
basnl «KarajibHuK» 11pejicTaBiena Ha pucyHke 61.

B vcesiegoBaHMAX, HANPABJIEHHBIX HA pa3paboTKy
U COBEPINCHCTBOBAHHE METO/OB BBHIPALIMBAHHS OCe-
TPOBBIX PbI6 B MHAYCTPHATBHBIX YCJIOBHAX, a TAKKE
B ONbITAX MO AJaNTallid MOJIOAM OCETPOBHIX Phid
U3 €CTECTBCHHBIX BOJIOEMOB K YCIOBHSAM COJlEpKa-
Hua B Y3B Obuta McnosbsoBaHa Moaojb rubpuga
crepasaab x benyra, sapesednast u3 HIILL no ocerpo-
BoacTBY «BHMIOCs (puc. 62), npouaBouTenn Bonx-
CKOH cTepnsanaM, jocraBicHHbie ¢ BoJjirorpaackoro
oceTpoBoro peibosoaHoro 3asoja (BOP3) (puc. 63),
MOJIOADL CTEepPJIAJH [JOHCKOH TOMYJSIIMM, 3aBE3eH-
Haa ¢ JIoHCKOro oceTpoBoro peiGOBOAHOIC 3aBoja

4 r. Banrorpan

pPubonognmi aamog

KasaxcTah

c. Hipanae =
Hﬂ!i “EMoc*"
y ey

Puc. 61. Teorpacdus goctaBkM oceTpoBbix puif B akBapuansibii kommiaexe JOHLL PAH
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(/IOP3) (puc. 64), rogoBUKH CTEPJISIH BOJKCKOI
nonyasnuy, 3apezennsie ¢ HIIIL no ocerporoactey
«BUOC» (puc. 65), TMUHHKH PYCCKOro OCETpa, 3a-
peselHble U3 CeleKIIMOHHO-TEHETHYECKOTO LeHTpa
(r. KpacHopap), cerofieTku, ABYXJCTKHA U TPEXJIeTKH
pycckoro ocerpa (puc. 66) u cerosetkn Gesyru M3
Taranporckoro 3anuBa (puc. 67), a TakXKe CEroJIeTkH
KA, J0CTaBjIeHHble ¢ JIOHCKOTG OCeTpOBOTO Phbl-
bosoanoro aasoaa (JIOP3) (puc. 68). Makruuecku
B HAlIEM AKBAKOMILIEKCE YAAN0Ch cOOPaTh KUBYIO
KOJTEKIIMIO MOJIOJIU OCETPOBBIX DBIO, MOJYYCHHOR
Ha BeAylux poidoBojHbIX npeanpuatuax Ora Poc-
cun (puc. 69).

3.2. TPAHCIIOPTHPOBKA IIOCAJOYHOTO
MATEPHAJIA

Monoabs oceTpoBbIX, KAK W APYTUX BHOB, Jy4-
1lle TPAHCIIOPTHPOBATH HA PAHHMX TaNax pa3BUTHS,
Korja oHa Hanbosee xusteciocobHa. I1pu nepesos-
Ke JUYMHOK HeoOxoaumo obeperath OT MeXaHHYe-
CKHX MOBPEXKIEHUIL

Jlns mepeBo3KH OTOGMPAIOT TOJBKO 3/I0POBYIO,
HOABUXHYIO PBIOY 6e3 MEXaHMYECKUX MOBPEkKIeHHH
u TpaBM. Bsnag, ucTolcHHAsA, TpaBMUPOBaHHAH, C
npusHakamu 3abojeBaHuil poida BHIOPAKOBBIBAET-
cs. [lnanupyemyio kK mepeBoske poilly nepecTtaioT
KOPMHUTB 3a JiBoe cyTok. [lepen TpaHcnopTHpoBKOi
HPOBOJST KPATKOBPEMEHHYK) MNPOMPHIAKTHYECKYIO
06paboTKy peIGb B TeyeHHe 5 MUH B COJIEBOI BaHHe
(5 %-Hblil pacTBOp), 3aTeM BelIepxKUBaOT 2—4 Yaca
B 4YHCTOH mpoTouHOl Boje. Temneparypa BoAbI B
eMKOCTH U B BOJOEME [0/KHA ObITh OJIMHAKOBOH.
Heo6xo1uMo UMeTh 3amac Jbja, OCOOEHHO JULT Tiepe-
BO3KH HA GOJBIITHE PACCTOSIHUSA, @ TPAHCTIOPTHPOBKY
OCYIIECTBIATh B PAHHUE H HOYHbIE Hachl, KOTAA TeM-
HmepaTypa BO3IyXa HEBbICOKAS.

TemmepaTypa BOjibI TIPY TPAHCIOPTUPOBKE OCE-
TPOBBIX A0MKHA ObITh B npegenax 3—6 °C ocennio
n secHoii, 1-2 "C — sumoii. B atux yenosusix prida
MeHBIIe TIOTJIOIAET KHCJI0POa, 2 pacTBOPSIEMOCTb
ero B Boje ToBblaercsi. B JleTHee Bpemsl ManbKOB
nepeBo3sT npu Temieparype Bofapl 10-12 °C. Ilpn
Temmepartype Bogsl 6osee 15 °C He0OXOAUMO OXTaX-
J€HUE JIBIOM.

KomndecTBO IMYMHOK OCETPOBBIX B THTPE YMCTOH
BO[IBI, IEPCBO3UMBIX B TeueHHe yaca, He JOKHO npe-
spimath 100-200 sx3. npu temuneparype 10 *C. Co-
JlepKaHue KHCI0POJa B BOJIE He JI0JDKHO OBITh HIKE
2,1-2,6 mr/n. Eciy THYMHOK OCETPOBBIX TPaHCIIOP-
THUPYIOT B IAKETaX ¢ HATHETAeMbIM KHCIOPOIOM, TO
HOpPMA 3aTpy3KH yBeaHuuBaercsi B 3—4 pasa, a Bpe-
M# — 10 D 4acoB.

Puc. 62. Jloctapka niepBoil napTHu MoJojM GecTepa U3
HIILL no ocerposoactey «BUOC» B priboBogHbIi KOM-
naeke 27.05.2005 (Boapact 2,5 Mec., Macca 15 1)

Puc. 63. TIpouaBoauTenn BOMKCKON CTep/AiM, 3aBedeH-
uple ¢ Bosarorpagckoro oceTpoBoro peIGOBOAHOTO 3aBOja
19.10.2006 (Boapact 3—4 rojaa, macca 1,2 kr)

Puc. 64. Modaoas crepasan AOHCKOH HONUYJASIAH, 3a-
BeaenHas ¢ JoHcKoOro oceTpoBore peibOBOAHOTO 3aBOJA
16.06.2005 (roapacT 2,5 Mec., Macca 4 1)
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Puc. 65. [ooBukn Bo/DKCKON CTepasi, 3aBe3seHHBIE M3
HIIII no ocerposoactsy «BHOC» 17.03.2006 (macca 40 r)

Puc. 67. Ceroserox Gemyry, BelIOBiAeHHBIH B Taranpor-
CKOM 3afuBe B centsitpe 2005 r. (macca 0,6 kr)

KOJIHYECTBO PbIEbl B AKBAKOMIUIEKCE

PyccruR OCETP (BACCEAN Ne 15) 3aB03 27.05.06 T 59 wr,
PycciHR OCETP  (BACCEAH Na 25) aasps 16.09.05 r 5 wr.
PoccEufl 0CETP (BACCEAH Na7) 3aso3 20.10.2007 6 WT.

HTOro; 70

BENYrA (BACCERH Ne 25) 3apox 130805 1 3 .
BENYrA (BAccEAH N 25) 3as03: 20.05.06 r. 13
BEnyra (Bacceiin No 4) 3asos 080607 1 27 ur.
BENYTA (BACCERH Mg 9) 303 06.0807 r 24 wr.
BEnurA (BACCERH Ne 7) aasoa 15.10.2007 r. 3 .

CrernAns BOMKCKAR (NPOHIBONHTENH)
(BACCERH Ni 16)

CTEFIATE BONGKCKAA (NPOHIBOMHTENH)
CTEPIATE AOHCKAR (BACCEAH No 13)
CTEFNANE BOMKCKAR (BACCEAH Np 14)
CTEPANL BODECKAA (BACCEAH No 3)
CTEPNANL BOMKCKAR (BACCERE No 1)
CTEPMANL BOIGRCKAR (RACCERH Na 5)

3oz 19.10.06 .
3ap0z 161107 1.
3ap03 220505 1.
3ap03 17.0306 r.
Aapoa 19.0507 r.
3AB03 190507 1,
3aRo3 18.0507 r,

Lulun (BAccEAR Me 11) 3asos: 06.06.07 r.

THEPHII CTEFMAOE X BEJTSTA :

BACCERH Na 25
BACCEAH Np 26
BACCEAN Na 27
BACCEAH Np 28
BACCEAH Ne 29
BACCERH Ny 30

3aBo3 27.0505 r.
Jancy 06.0607 r
3anoy 13.05.06 T
3npoa 13.05.06 1.
3apma 130508 r.
3An03 06.06.07 r

Puc. 69. Komnmyectro poibbl, cogepxanieiicss B akBakoM-
miekce, va 01.12,2007

Puec. 66. Pycexuit ocerp, BbUtoBcH DI B Taranporckom sam-
Be B centadpe 2005 . (ceronetku — 50 1, rojopmky — 0.8 Kr)

T b

Puc. 68. Ceroserox mmumna, 3asesernstii ¢ JOP3
06.06.2007 r (macca 3-5 1)

IlepeBoaky poiObI HA 3HAYUTEIBHBIC PACCTOSHMS
PEKOMEH/1yeTcs [POBOAHTh B CHEHAIBHO 060PY/I0-
BaHHOM apToTpaHcmopre. [lisg sTux wemeit uenosn-
ayfor asromobmin MA3 ¢ eMKocTbio ans poiObi,
cHAOKEeHHON cucTeMOi okcureHanuu. Jas Manoro
OusHeca HanGo/ee ONTHMANBHA TEPEBO3KA MO0/
B MOJUSTHIEHOBBIX TaKeTax o0beMoM 710 40 autpos
(puc. 70), /s PEMOHTHOTO MOJIOJHSKA U IIPOU3BO-
autereii — obbemom 50-80 a1. [Maker sanmBaoT BO-
A0H Ha '/, 4acTh, 3aTeM B HETO MOMENIAIT PhIOY W
3aKa4YHBAIOT BOJ/LYX, TIOCJHE 3ITOTO €r0 3aKpPbLIBAIOT
CIHEIHAIbHBIM 325KWMOM H 3aBA3bIBAIOT IIITATATOM.

ITaxeTel ¢ poibOi YKIAABIBAIOT B CIICHHAILHbIC
H30TEpPMUYECKHE HUIMKH, U3TOTOBJIEHHbIC M3 MEeHO-
Jiacta (puc. 71), u rpyasiT B TPaHCIIOPT.

CooTHoleHUe MACCH MOJIOLH OCETPOBLIX U BOJDI
[IPU NIepeBO3Ke B Tedenue 4—6 u gomxkHo ObiTh 1 : 10,
4 1pu nepeso3ke B TeyeHue 12-20 y— 1 : 20.

C 2005 o 2007 rr. mocagounblii matepuan dbec-
Tepa (CTepasjib x Gesiyra) 3aBO3WJIM B aKBAPHATb-
HDIH KOMILTEKC B pDadHOE BpPeMs: MOJOAL — ¢ Mad
110 MIOHB, KPYITHYI0 pblOy — ¢ ceHTAOPs 110 HOAODBD,
npouasoauTesieil — B ¢esparne.

TpancnopTHpoBKy pbIOBI B KOHIIE Masl NPOBO-
AUTH 1pu Temnepatype Bojbl 18 °C. B nonuartu-
JIEHOBBIE TlakeTbl moMemany no 15-50 ax3. pwui6
cpeaHuM BecoM 3 r. OHAKO IPU NepeBo3Ke HA He-
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Boabiire pacctosinust (B TedeHue 2-3 yacoB) HOp-
Ma 3arpy3KH MoxeT ObITh yBeJINYeHa BJIBOE.

Kopmuienue poifbl TpeKpaiiiany 3a Tpoe CyTOK /10
ornpasku. [lepea mocagkoii peifbl B HaKeT ero Ha-
nomasiv Bojoit (20 ). Priby ornasimuBanu u3 Gac-
celiHOB M MOMEINATH B TApY /IS TPAHCIIOPTHPOBKH,
KOTOPYIO 3aTeM 3allOJHSIM KUCJIOPOJAOM H repMe-
THYHO 3aKkpbiBasid. [lakeTsl noMeuany B H30TEPMH-
yecKHe SAUIMKH W3 MEHOMIACTa. B KaKAbIH AIMK 3a-
KITa/IBIBATH 110 2 MIACTHKOBBIE OYTHUTKH 00BeMom 0,3 1,
HATNOJHEHHbIE JIbI0M. SIIMKN 3aKPhIBAIH KPBIIIKAMH,
(PMKCHPOBAIN CKOTYEM.

Jloia TpaHCHOPTHPOBKH B aKBaKOMILIEKC JKCIe-
pHUMeHTATbHON Gasbl «KaranbHuk» MCIOJIB30BaIH
aproMo0unL «lasenb» ¢ 6OpTOBBIM Ky3osoMm. B cBsi-
3K ¢ BBICOKOI TeMepatypoil Bosayxa B aTh auu (30
*C W BbIlIE) NCPEBO3KY OCYLICCTBJISIM B Be4EpHHE
u nounble yacel. M3 ¢. Mkpanoe (Acrpaxanckast 06-
nacth) sblexamu 27 mas B 17", B noc. KarambHuk
(Pocrosekas obmactb) npubsm 28 mas 2005 . B
05%, OGuiee BpeMst B 1yTH cocTaBuio 12 yacos.

[To npuBLITHH B AKBAKOMILIEKC MAKETDI PACITAKO-
BAJIM, H3AMEPUJIN TCMIICPATYPY BOJBL B HUX H B [pPH-
FOTOBJEHHBIX JUIA TICpecajki PhIObl [IACTHKOBBIX
Gacceiinax. Temnepatypa Gblia ojHakoBoii — 16 °C.
B cayyae pasHHIIBI TCMITEPATYPbl B TPUBO31OI Tape
u facceliHax NPOBOAAT €¢ BblpaBHHBAHHE € TIOMO-
I[BI0 TIOCTENEHHOTO JO0ARAEHUA BOJAbl M3 €MKOCTH
[l BHIpAlMBAHHA PbiObl B MAKET, MOMKHO TaKXKe
oMemath MakeThl HENOCPEJCTBEHHO B OacceliHbl
(puc. 72).

Iocse nepecagku B GacceiiHsl ppidy ajanTupoBa-
M K HOBbIM YCJIOBMSIM B TeYeHHe ABYX CyTok. Bee
3TO BpeMst ppIOY He KOPMIIH, HabIOA/IM 32 ee 1oBe-
JEHHEM, H3MEPSLTH cojlepyKaHne KHCJIOPo/ia i TeMIie-
parypy Bojbl B Oacceiinax. BeIKHBaeMOCTh 32 TIEPHO/L
TPAHCIIOPTHPOBKH W aJIalITALIHH COCTABMIIA 100 %.

JloHeKYI0 cTepJisijih MAcCoii 4 I 3aBO3UIIH B HIOHE
¢ Jlonckoro ocetponoro peibosoHoro 3asoa (r. Ce-
mukapakopck, Pocrosekas obmacts). Kopmaenne
poibbr npekpatian 3a 12 u g0 nepesosku. Temie-
patypa BOABI B NAKeTax [pH 3arpyske puibbl CoO-
crapasna 22 °C., /las nepeBo3KH MCIOb30BATH TO
e 0DopynoBaHME, 4TO JUIST [EPEBO3KU GecTepa M3
Actpaxanckoi ofaacri, u asromoduan BA3-2107.
B naker 6bu1o nocaxero 30 3k3. crepisgn obmMMM
pecom 120 . Bpems B iyt coctasuio 2 u 20 Mun.

[lo npubbITHH B AKBAKOMILIEKC TEMIIEPATy-
pa Bojbl B maketax cocrasuia 19 °C, conepxanune
kucaopopa 20 mr/a. Peiby aganTupoBaid K HO-
BBIM YCJIOBHSIM B TeueHue ABYX cyToK (puc. 73). Hu

Puc. 70. TpancnopTupoBKa 0CeTpoBbIX il B
OJHATHICHOBBIX MaKeTax

Puc. 71. MsorepMinieckue SINMKH H3 TIEHOTLIACTA JUIS
TPAHCIIOPTHPOBKH MOJIOAM OCETPOBBIX PhIG

OHOTO Caydast TUOGET PhIObL 32 BpeMsi 1IePEeBO3KH 1
agantaiuM He 3ahuKcupoBaHo.

ITepeBo3ky NPON3BOAUTENEH BOIDKCKON cTepJisiin
¢ Bosrorpajickoro oceTpoBoro 3aBoja oCy HIECTBISIH
B IJIACTUKOBBIX cMKOCTAX oObemom 225 . B oany
eMKOCTE caxkaan 5 puib cpegnnm secom 1,0-1,5 kr
TemnepaTypa B Hepro;i TPAaHCIOPTUPOBKH COCTABIIS-
na 6 °C. [oakauky KUCTOPOJA OCYIIECTRIISIN YeThl-
pe pasa 3a JeBATH YacoB TPaHCTIOPTHPOBKH.

3.3. METO/1bl ALAIITAITUN MOJIOIH

ITeprble AETANBHBIC MCCJE0BAHHSA IKOJOTHH M
(U3HOOTMHM Pa3HBIX BHOB OCETPOBBIX Phil moka-
34/ BRICOKYIO TUTACTHYHOCTH, JeKallylo B OCHOBe
Guosornyeckoro mporpecca atHx dopm. Mnorue
asropnl (Tepouabekuii, 1962; 1967; Muabiureiin,
1982) ormeyanu noaudarnio n GBICTPYIO CMEHY Xa-
paKTepa IWTAHUA, HTO U SABJIAETCA ONHOH W3 Bax-
HelflMX aganTaiuii, onpeaelenHod OpICTpBIM pa3-
BUTHEM KOMIIJIEKCA TTHIEBAPUTEBHBIX (DEPMEHTOB,
BBICOKOH aKTMBHOCTBIO TIPOTEa3, AMUJIA3 M JTHI1a3bl.
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Puc. 72. Itane! nepH4nOil afanTtanuun MoJao/u rudpuia crepasiap x Gemyra B 6accefinax 1 x 1 M

Puc. 73. Monoas noHcKo# cTepAsau B Xo/¢ aJalTalii B
bacceiinax 1 x 1 m '

Hmeloumecss nannbie CBUAETEJIBCTBYIOT O TOM,
4To (pepMeHTDI, 0OecleYnBaloLiie MPOLECChl MUIe-
BapeHHsl ¥ pbib, aalTHPOBAHBI K CIIEKTPY U WHTEH-
CHBHOCTHU HX IMTAHHs, a TaKKe K COCTABY TIHIIH.
O6HapyeHHasi [JaCTHMHOCTb (PEPMEHTHBIX CH-
CTEM UTPAET BAXKHYIO POJIb B MPHCHOCOOIEHHH PBIO,
GOMBUIMHCTBO M3 KOTOPBIX sIBJsAETCA aBpHdaramu, K
YCJIOBHAM JKH3HEEATEIbHOCTH W ITMTAHHSL.

DopMHPOBAHHE MATOYHBIX CTAJ OCETPOBBIX PbIO
BEICTCS B HECKOJBKHX Hamnpasjenusix. OQHO H3
HUX — (JOPMHPOBAHHE PEMOHTHO-MATOYHBIX CTa] M3
pBI0, OTJIOBJIEHHBIX B €CTECTBEHHBIX BOIOEMAX, APY-
roe — U3 3aBOJICKOH MOJIOAN <OT MKpbl». Haubomee

addexTuBHO (popMHpPOBaHHE PEMOHTHO-MATOUYHBIX

CTaJ B HMHIYCTPHAJIBHBIX YCJOBHSX, B YaCTHOCTH
bacceifHOBBIX 11eXaX OCETPOBbIX PHIOOBOAHBIX 3aBO-
noB. He Bce pbiGOBO/IHBIE 3aBOJIBI MMEIOT BO3MOMK-
HOCTb [POBOJUTH BhIPAIHBAHUE DPAHHEH MOJIOIH
OceTpoBBIX phib B Hacceiinax.



34 MABA 3. OMNbIT ADANTALIMKW OCETPOBLIX PbIB B ¥Y3B

MaTrouHble cTAAA OCETPOBBIX TAKMKE MOKHO hop-
MHUPOBATDL M3 MIIAINIUX BOIPACTHBIX IPYITI, HAUMHAH
0T panHedl MoJoIM U ceroderok. O/IHAKO UMewTes
HEKOTOPLIE TPYAHOCTH, CBSI3AHHBIC C TEXHOIOTHEI,
MPUMEHSIONEHCH  1PH  BBIPAUIMBAHHHE  OCETPOBbLIX
1a 6GOJIBITHNCTRE PLIGOROAABIX LPCATIPHITHI 110
BOCTPOU3BOACTRY. C anpeasi 10 MOHb MPOBOINT-
cs1 BBLIERMKHMBAHME NPC/UIMYMHOK A0 Mepexoia 1ia
aktupnoe nuranme. B cBasn ¢ 3THM OacceiiHOBBIE
exa paboTaeT B OMCHB MHTCHCMBHOM PEXHME, 110
MOCTE 3aBepIleHUst PRBOBOLHOIO CE30HA HX MOFKIID
PPEKTHBHO HCNOAB3OBATD A5 (JOPMHPOBAIHA pPe-
MOHTHBIX CT@jl M3 BBIPAICHHON K ATOMY BPEMeld B
Hpyaax MoA0aH oceTpoBbiX (Hummiing, 2004; IMovo-
Mapes | oap., 20056).

[Ipu Beex npeHMyIIecTBax dTOTO METO/a Cylie-
CTBYHIT HEKOTOPBIE TPYAHOCTH. TaK, HAauPUMEp, B
HepBOe BPeMs HocsTe NOCA/IKN B Hacceiin n3 npyaos
MOJOIE HCTILITEIBALT CTPECC, CBAZAHHBLIN C PCIKHM Hi3-
MenelnteM yoJaosuil cdnranns woepecaakoit. Take
L@ HCKTIOYEHA BO3MOIKNOCTL TPABMHPOBAHHA PbIOHI
npir 0bioBe 1 clyeke upviaos. Bee sTH npodaeml
PEIIAKTCS NYTCM CO3TAHHA ONTUMAABHBIX YEI0BMH
B Gaccednax. OAHAKO OCHOBHOH TPYAIHOCTBI OCTa-
CTCH HCPCBOA PLIGLL, [THTABUIEHCS eCTECTBENTIBIMH
KOPMAMH, HA HCKYCCTBCHHBIC KOMBHEOPMA.

B veaosusx skcnepuMenTatsaoll Gase «Karate-
HHE» ObLTH MPOBCICHBI HCCISTOBAIIMA [0 HEPEBOLY
Ha CYXHC MPAHYIMPOBAHHBIC KOMOHKOPMA [Py I10BOH
MO0 GEAVIH W PYCCKOTO OCCTP 430BCKON Tomy-
JIHITH UL

Moo Geayrn (3aBoACKOH BBIITYCK) U PYCCKD-
ro ocetpa Onaa soeLiosacHa B TaraHporckoM satmee
uoa3aseaend ¢ JlOHCKOIO 0CeTpuroro pPLdOBOAHOTE
3aBoAa. Bo BpeMst BLIpanmMBanus B NpVIax OCHOBY
THTATTHS MOJOH DENYTH COCTARNMIN CCTCCTRCHNLIC
KopMa. Moo 0CeTH U3 eCTECTREHHMK BOIOCMOB
TAKMKC MUTLIACh KHBLIMH KOPMAMHM,

Ananraunio pulil K HHAYCTPUAILHBIM YCTORMAM
BBIPAIIHBAIIMA H 1EPEBM] HA HCKYCCTBCHHBIC KOPMA
NPOBOULIM B CTEKAOIIACTHRKOBLX GACCCHHAX pas-
mepod 1 x 1 = 04 v (pue. 74). TMapoxuMudecknil n
TCPMHYECKHH PEXUM B 3TOT HEPUD/L HAXOAHACH Ha
OTTHMAILIOM YpoBie. Temueparypa vojnl B Hacec-
1ax B cpe/NieM cocrasidng 21,5--22,0 °C, coaepaxanue
RHCTOPOA Konehatoch ot 63 1o 83 % HACKINCHNA.

Meskast Mpy;oBas Moaojs OeJyru mexe nepe-
HOCHT NepeBOT Ha HCKYCCTRCHHLIC KOMOHKOPMA
(Tepmranosuy 1 ap., 1987), nostomy asantauHi
HPOBOHAM 1O CHCIMAILKO  paspaboTaHHOH 175t
aroi pubel cxeme, Tlepruie cvrki nocae Tpadciop-
THPGHKH OCYILCCTBISIIH AIANTAIIHIO MOSOTH DCAVTH

K TeMIepaTypHoMy PERHUMY, HOBbHIAA TeMuepary-
py B Oacceiine g0 25 °C (reMmneparypa BOABI [1py-
JI0B B TeTHHH TIepHO)L), a 3aTeM IIOCTCIICHHD CHHXKas!
A0 21,5 °C ¢ rpagnentom 0.5 °C ramasie B waca.
Obniee BpeMs AAAUTALMH MOA0AN OCAYTH COCTABH-
a0 14 uacos.

B nepsuic jisoc-1poc cyrok peiby HC KOPMHIK.
B aror uepuoa kpaiine Baxkao 03 HeoOX0AMMOCTH
he HecuokonTs prIdy, cobm0aTE THIHHY BOIMSH
Bacceinor. Xopouue yeaosus cojepaaaun puiinl B
ITOT UCPHO/ TTOADHKHTCIBHO CRAZBIBAKTCS HA YCIICXE
/IANTALNH K HHAYCTPHAJIBHOMY BBIPALTARAHWH),

{locae nepBHUHON aAanTallHd K H3MCHMBIIMMCH
YOIOBUAM HA 4-€ CYTKH HAYATH KOPMACHHE cerose-
Tok Heayru. B kadecTRe KopMa HCMOJIBBORAAN Che-
Y PEeYHVIO PRIOY (KpacHomepKa, aMmypekuil veba-
YOK, TOPYAK, DBIYKH ).

Ilepen sHecerHem B Haccelibl KOPMOBY IO pmiy
paspe3any 1a KyCOYKH, pasMep KOTOPLIX 1N03BOJSI
ananTupyemMoil puifie jerko ux nporaarnisars, He-
KOTOPRIE 0COGH HAYHHAIN aKTHRNO TTHTATLUA B 1CD-
BOE JKe KOPMJACHUC, BLIACIIIACH TPV PLib, cpasy
HPOARUBITHY AKTHRAOCTE W PCATHRYIIITAX HA KOPM.
Hopmy KOPMICHNE OUPCACTIH 110 NOCTACMOCTH,
Tlepesog Ha MCKYCCTBCHHBIC KOPM2 OCVILCCTBIIAAH
110 CXOMe, TIPCACTABACHHOH B Tabanne 2.

Tatuma 2
CxeMa TepeBoaa «THROMs Moo Heayrn na
HCKYCCTBCHHLIC KOPMa

i Cyrounas
Crynenn frans HOPMA,
. TETHHOCTh, Bia kopaa G
TICDEROA TR % OT MACChl
TEA
10 TT0C1A0-
1-s 4 CREKAS PIDA .
MOCTH
y ; 1Mo 1Hoe1ac-
2-5 2 Jrapin 13 puidi ’
MOCTH
hapun 13 peIGLT
-
35 6 (7556 1
+ komOukopy OT
(25 %)
thapie u3 pedo;
%
4-11 6 ¢ 2
+ koMOukopy OT
(50 %
thapur H3 puidel
i’ (25 % .
3-4 6 " 3
+ KoMOHKEOPM
(75 %)
kombnkopy OT ;
6on 6 it o1 3
0= i .
(100 %)
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Yepes 4 jHA MOJ0AB TIepeBeilM HA KOpPMIEHHE
tpapiem 13 csexeit pwop. Ha 6-e ¢y iy Havaan 1o-
GABIATL B HCIO CYXOH TPanyJupOBAHHbI OPOLYK-
HUOHHBI KOMOMKOPM, TIOCTEUEHHO NOBHIIAg €ro
JIOJI) B CYTOUHOM palHolie ¥ OjIHOBPCMEHIIO CIH-
Xas 10410 peidroro dhapma. KpartnocTs xopmiaenua
cocTarisia 3—4 pasa B cyTkn. OCTAaTKH KopMa yia-
AW yepes 30 MUHYT MocTTe HAYAMA KAKIOTO KOpPM-
Jenusi. B rporecce agantanmn Mos0IH GelIyTH K
HCKYCCTBCHHBIM YCIOBHAM npousomuta audiheper-
[HAIMs CCOOCH HA aKTHBIIO W Caabo 1MHTAIIIHXCS H
He noTpedAsIX KOpM corcem, COPTUPOBKA PLIOLL
Ha TPH CPYIIBL TO3BONMAA HanboIce addeKTHRID
LIPOBCCTH aAaNTATIHE),

Ha 19-e cyTri 1045 KOMOMKOPMA OBLTA TOBCACHA
A0 75 %. CyTounsiid paiMon coctanasn 3 % oT Macen
poiGsL TTocTeNeno NoJHOCTBIO MePelLTH HA KOPMACc-
HHME PRIOBL CYXHM DAY IHPOBAHHBIM KOMOHKOPMOM.

as nermouenust BAMAHKA cTpecca (TPaHCIOp-
THPOBKA, YHCTKA GacceiiHOB, M3MeHeHHs! TeMiepa-
TYPBI B LEPBLIC CYTKH), IPH KOTOPOM YCHJIMBAeTCH
Hpotece cROBOAHO-PATHKEATBIOTO OKHCACHUS ¥ HE-
CHE/OBUHHBIX PBID, B KOPM ONOHUTC/IBHO BBOIHIN
acKOpPOUHOBYIO KHCJTOTY. HMaBecTho, 4ro sutamun C,
BIAHUMO/CHCTRYS ¢ THCTAMHIIOM, CHOCOOCH CHH¥KATh
Ouoxumuueckue ctpecesl. On Gu1¢Tpo MOGHIMSYeT-
sl 1 OPralHAMe PLIOEL, HCOBITHIBADICH CIU HeLOCTA-
TOK B 30HaX CHHTe3d Kowtarena (Ashley et al., 19753;
Halver, 1982; Jauncey et al., 1985).

3a 15 MuMByT 10 KOPMICHMS B KOMOWUKOPM I0O-
MOJHHTETBII0 BBOJW/IH ACKOPOUIIOBYIO KMCAOTY U3
pacteta 1000 M1 / 1 kT KOPMa METOAOM GPOLICHUA
rpaiyd. B pubuuiii dapmr acbanaann cyxoi no-
POIIOK ACKOPOMHOBON KHCAOTBL, UM K€ 110CH AU
KYCOUKH CBERelN phihl, MCIOIB3YCMBIe I KOpMIIe-
Hisl. KoHTpomeM ciyimnaa Mogoab OenyrH, ee kop-
MILTH TOJTBKO PRIOTIKIM hapinem.

Tepuon mosnoil aaantauuyn Moxoau Genyra co-
crasui 30 cyrok, Priforoano-0HogoTHIecKHe TIORA-
BATCIH MO DRITYTH, aJlal THPOBAHHON TI0 TIpes-
JORCHHON HAMH CXeMe, IPE/ICTARTCHEL B TabIune 3.
BuspisacMocTs Mon0aH cocrasnaa 98 %, xopMoBbIe
3aTparTo 3.4 ex.

B cenTatpe OBLIM NPOBCACHBL DKCTIEPIMEH AL b
HLIC PADOTBL 10 AATTAIIME MOJAOIH AMKOTO OCeTpa
M3 CCTCCTBCHHOTO Bojoema. CerodeTeu cpemieid
Maccon 73,6 1 ORI 2lanTUPORAHBL K HCKYCCTREIl-
HLIM YCJIOBHSIM Cpefbl 3a 23 cyrok. [lepreie tpoe cy-
TUK MOJIOJB KOPMHIYW TOABKD PRIO0i (puc. 70), 3artem
nepepearn Ha hapu (75 %), B KOTOPBII BBOIMM 1Pa-
Hy/Ibl KOMOMKOopMa (13 %) 1 ACHOJHHTETRIIO CYXHE
kopya (Tacdmmm) (10 %).

Tad.aumna 3
[Mokazatean  ahPCKTHBHOCTH  HCIHOBIOBANUL  CXCMBI
HePEBO/EA SIPYAOBOH MONOAM OENyTH 1A MCKYCCTBEHHLIE
KOMOHKOPAA

Bapuanrm onwsita
Hokasarenn { (apm + S
KOMOHKOPM) I
Macca HavaneHas, - 7.2€0.15 7.0£0.14
Maccea koteunas, © 48,5+£0,16* 32.4=0.30
ABCOMOTHBI TpHpocT, ¢ 41,3 25,4
Cpespecyrogiias
PEANIEEY » 6,49 5,19
CKOPOCTh PXOCTA, o
KoadbduuucHr
ity 0,168 0,125
MACCOHAKOILICHHMH
Kopaogsic 3aTparsl, e, 34 5,3
M poa0aKHTEIbHOCTE
PO 98 97
DKCIIEPHMEHTA, CYT.
BoikupaemocTh, % 30 30

II’_D[‘TM("MHHC‘. Hokasarean JADCTORCPHO OTARUAITCA OT KO-

Tpos1a npu P < 0,001

[Mocreneniio civxanv goaw dapia 1 madiri,
YBOAMUUBAA TIPW 3ToM IPOLCHT KoMmOukopma, Ha
CObMBIE CYTKH 0TS KOMOWKOpMa DbLIA J0BeneHa
A0 75 %, aadiMu K STOMY BPCMCHW OBUIH yOpaHbl
M3 palHoHA. llocTemento UOJHOCTLIO HCPELLIH Ha
HCKYCCTBCHHBIE KOPMa. B ofitilem cxema ajalnTalnn
HLL2 AHANOINUHA HCTIONBAOBANHON AN MOAOIH De-
Ay ru. OJHAKS CAeIyeT OTMETHTL, W0 PYCCKHIE oceTp
HLICTPCE ePeles Ha HCKYCCTEEH HBIH KOMOHKOPM, |
NEepUOA AJIANTALHN COKPATHACA HA J CYTOK B CpdB-
HEHHH € TEPUOLOM aJAITAUNE MOTOAH Henyrn. K
KOHLY TICPUO/E alalTAIlHH CPEeTHAS MAcca JIMKOA
MOL0H 0CeTpa cocTaBHaa 1524 1 BuisusaeMocTn
coctasnaa 100 %, komoBeie satpatel — 3,2 e

B peayautare HpoBCACHHBIX DKCTIEPUMEHTOR Pas-
paboTana onTUMAJLHAA CXCMA AZATTAlHM OCeTpo-
BBIX PBIO K MH/YCTPUATBLHBEIM YCAOBHAM BLIPAIIHBA-
s (puc. 76).

DKCHEPUMEHTAJILHLIM YTCM pazpaborana mero-
JHKd NMO3TATTHOTO 1EPCBO/IA MOAOIU OCETPOBLIX Prid
€ €CTECTBEHHG KOPMOBOH 0a3bl Ha HCKYCCTHEHHBIC
KOMOMKOPMA, HO3BOJIAIOMAA HAUHOIEE OlTHMELLLHO
ANANTHPOBATD MOJOAL K MILAYCTPHAALHLIM YCIUBH-
aM soipanmsaniA. Llogobpaist cuennaisHme xKop-
MOBbIE CMECH IS [ICPCBOIA OCETPORLIX Philt Ha He-
KYCCTBEHHBIC [PAHYIMPOBAHHBIE KOMOWKOpPMA.
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Pue. 74. AzanTanms Moo/ PYCCKOTO OCETpa K CogepiKa-
HUIO B Ye10BUAX Daccelina

Puc. 75. Afanraiusi MOJIOAM PYCCKOTO OCETpa K KHBBIM
KOPMaM ¥ HHAYCTPHAJILHEIM YCJIOBUAM BblpallHBaHHA

O6noe Bopoema,
TPaHCNopPTUPOBKA,
nepesof B BaccenHbl

MonHen nepesog
Ha I::_Y_)(O:ﬁ" = =
TPAHYNMPOBAHHBIN
KOMBUKOpM
{10-15 cyT.)

34. METO/IbI AJIAITTAIIMY ITPOU3BOUTEIIEN

B 2007 r. nauato ¢opMHpOBaHHE MATOYHOTO CTa-
Jd CTEPJSAM U3 3peJbix ocobeil, 3arOTOBJICHHbIX B
€CTeCTBEHHBIX VCJIOBUSAX U MPHBe3eHHBIX ¢ Boaro-
rpagckoro OP3 (puc. 77, 78). Cpeansis Macca caMI[oB
cocTasJisina 557,8 r, iommHa 51,9 oM, camok — 1501,7
u 65 cM COOTBETCTBCHHO.

ITpoussoauTeneii nomectuan B bacceitn MIA-2,
INIOTHOCTD TIocagku 8 kr/m? (puc. 79). TemnepaTypa
BOJIBI TIPH BBIJIOBE U B MEPHO 1 TPAHCTIOPTHPOBKY CO-
crapisiia 5 "C. B nepsble Tpoe cyTOK OCYIIECTBIAIM
AJATTALNI0 PRIOBI K HOBBIM YCJOBHAM COJIEPKAHUSI,
Temmepatypy Bojibl B GacceiiHax nosbimaim jio 8 “C —
Ha 0,5 °C kask/Iple jBa yaca.

Crepas/ib HepeHec/a JJUTEIBHYIO TPAHCIOPTH-
pOBKY 1 Obla ociabaena. [IpakTHYeCKH y Beex oco-
Geit GBLIH OTMeUeHbl MOPAsKEHHS KOKHBIX [I0KPOBOB:
KPOBONOATEKH, COHTBIE <«AayduKH». Jas yayduieHus
(pM3HOJIOrMYECKOr0 COCTOSIHUS, & TAKIKE LIS CHSITHSI
MOCJAEACTBHII CTpecca OCYILECTRISIN MHbELHPOBaA-
HUe MPOHU3BOANTENCH BUTAMHUHAMH (aCKOpOHHOBON
KHCJI0TONH U a-Toxodepoaom) (puc. 79).

Ha 4-e cyTKM Hayaiau KOpMIEHHE TIPOH3BOIHTE-
Jielt MeTKOH MasoleHHOH peIboil (KpacHoOIepKa, Top-
yak, Obruku) B pesanom Buge. Kopmienue mpoBojau-
s 3 pasa B cBeT/Ioe Bpemsi cyToK. B nepseie gecats
AHell pbiba MOJAHOCTBIO OTKa3blBAJIACH OT KOPMA.
[TpuumHoOi OBLIO CTPECCOBOE COCTOSHUE M HU3KHE
TeMrepaTypnl Boabl. B TeueHHe sTOro mepuoia peid
KOPMMJIM HPUHYAMTEABHO, Yepe3 30H1, nactoobpas-
HbIM KOpMOM (pbiOHbIii (hapi).

Ha 11-it aenn egunuynbie ocobu ctaim morpe-
O6asTh poidubiit dapm. HavaBmux muratbest poid
oCTaBJsA/IM B Daccelite ¢ NENMHTAIIIMMHUCH phlOaMu
M cucTeMaTnyecku KopMmusn, TIpu 3TOM HEKoTOpbIE
OTKa3BIBAIONINECH OT KOpMa PhiObL HAYAAH [TMTATLCS
eCTeCTBEHHBIM 0Opa3oM.

Puc. 76. Obuas cxema afanTaliii MOJO/M OCETPOBBIX K HCKYCCTBEHHBIM KoMGukopmam B bacceiinax
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Puc. 77. I1nacTHKOBBIE KOHTEHHEPEI A7 TPAHCIIOPTHPOBKH
NPOU3BOAHTENEH CTEPIISIH

Puc. 79. Ananranms npoussogurteneii cTepas;u
B OacceitHax MILA-2

Iocne 15 anedt or nayana kopmienus 50 % pwid
cTalau aKkTHBHO norpeluasars kopM. Hopma kopmie-
HHA cocTaBana 1 % oT Maceel peidsl,

Puc. 78. Tlpoussoaurenn cTepisiH, JOCTaBJeHHBIE
¢ BOP3 (Boapact 3-4 roaa, Macca 0,6—1,2 kr)

O6uuii nepuox aganTanuu cocraBua 30 cy-
TOK, IIPH 3TOM pBI6a MOJHOCTBIO MEpenLia Ha UC-
KyccTBeHHBIe KoMOMKopMa. B Teuenne mecsua Bce
ocobu Hawamu mutathed, [lotepu maccel 3a aTor
nepuon OBUIH He3HAYHTENbHBIMH, TOCKOJIBKY sl
NnoJAepAKaHHA (PUIHOJOIMUECKOTO COCTOSHHA Phi-
6aM BBOIMIN BUTAMUHBI.

Kopmenne npoussoanTtesneii nposommu 10 20 sin-
Baps1, 3aTeM L1 aJ[alTallii K eCTeCTBEHHOMY TeMIle-
paTypHOMY (DOHY Hauasn OHUKATH TEMIEPATYPY Ha
0,5 °C B cytxu. [lpu cHMXEHHM TeMIepaTypbl Bojibl
/10 6 °C npou3BOJUTENH NEPeCTaIH THTAThCS.

Taxum 00pasoM, HCHOJB3Ysi MOCTENEHHYIO M0~
ATANNYIO afaNTalU0 INPOU3BOANTENEH CTepisin,
MOXKHO OCYIIECTBUTE TIEPEBOJ] HAa HMCKYCCTBEHHOE
BbIPAIIHBAHHE B MHAYCTPUAIBHBIX YCJOBHAX.



OC.HOBHoﬁ eJbI0  HAUIMX HCclefoBaHHIT
sABMJIach paspaboTKa GMOJOTHYECKHX M TEXHOIOTH-
YeCKMX METOJI0B BbIPalllHBaHUSA OCETPOBBIX PHIO U HX
rUOPUAHBIX POPM B YIIPABISLEMBIX THAPOJOTHYECKUX
W TMJPOXUMHYECKHX PeKMMaX BOIHON Cpejibl.

B 3aj1auM HalIMX MccIel0BaHMI BXOILMJIO:

—OLIEHHTb BJIUsIHHE (PaKTOPOB Cpellbl HA OOBEKTHI
NPH BBIPAIIMBAHHK B 3aMKHYTOM IIHKJe Bojoobec-
nevyeHust (rUAPOXMMHYECKUH pexxum, (HopMuposa-
HHe BHOMOTHYECKOIT CTPYKTYPBI PUIBTPA, IIOTHOCTh
ocaiku);

—HCCAeI0BATh OCODEHHOCTH POCTA W PAa3BUTHS
0CeTpOBBIX PbIb 1 UX rUGPUAHBIX HOPM NPU KPYTIO0-
rOJIMYHOM 3aPeryJHpPOBAHMM MAPAMETPOB BOAHOH
Cpejibl;

—pa3paboTaTh METO[bl AJANTAIMH OCETPOBBIX
pbi0 K MHIYCTPHATIBHBIM YCIOBHUSIM BBIPALIIMBAHUS;

—MCCIeI0BaTh GHOPUTMBI MUTAHMS U pa3pabo-
TaTh HOBBIE METO/hI BBIPAIIMBAHUSI OCETPOBBIX PhIO
B YCTAHOBKAX 3aMKHYTOTO BOIOCHAOKEHHSL.

4.1. TEMIIEPATYPHBI U KMUCJIOPO/IHBI
PEXHMDBbI

ITpu BrIpauMBaHHK PHIOEL B 3aperyJIHPOBAHHBIX
YCJOBHAX WK B YCTAHOBKAX 3aMKHYTOr0 Bojoobec-
neyeHUss HeoOXOAUMO YUUTHIBATE abHOTHYECKHE
(hakTOpEl M OCYHIECTBAATH KOHTPOJIL IapaMeTPOB
BOJIHOH cpebl. YCIOBHS BOLHOM Cpefibl B CIELHAH-
3MPOBAaHHBIX CUCTEMAX M YCTAHOBKAX (hOPMUPYIOTCA
IO BO3JEHCTBHEM CIEAYIOIHX (haKTOPOB: KAYECTBO
U COCTAB BOJBI, NMOCTYNAOIEH B CUCTEMY, PeryJju-
pOBaHHE TeMIEPAaTYpPHOrD, THAPOXMMHYECKOTO U
kucaopoaHoro pexumos (Kucenes, 1999). Tounocts
OIIpeie/IeHNs] TTApaMETPOB BOIHOM CPelbl U BO3MOXK-
HOCTh YNPaBJIEHHA UMM BO MHOTOM MOTYT OIpeme-
JUTH 00MIYIO IPOJYKTHBHOCTb YCTAHOBKH B pacyeTe
Ha KOHEYHYIO TPOYKIIMIO.

IMABA 4. OCHOBbI TEXHONOIMMA
OCETPOBO[MACTBA B Y3B

OnTuMH3aIKMs TEeMIEePATYPHOTO pexkuma, obe-
CIIEYUBAIONIECTO OJIATONPHUSTHBIE YCJIOBHS JJISI [1PO-
JAVKTHBHOTO MOTPeOJeHHS U HCHOJB30BAHHA KOP-
MOB, COCTaBJISIET OCHOBY TE€XHOJIOTHH BbIPAlllUBaHHs
B 3aMKHYTOM IUKJe BojooOecredenus. Vsmenenue
TEMIIEPATYPHOrO PeXMMA OKA3blBAeT BIHSIHUE Ha
notpebeHne KHCIOPOAa, CKOPOCTh POCTA M Pa3BH-
THSI, 2 TAaKXKe HWHTEHCHBHOCTh ITOMCKA, IOTpedaeHns
u nepesapusanug nuigy. [Ipu Beibope onTHMATBHON
TeMIepaTyphl /s BBIPAIIMBAHUA THAPOOMOHTOB B
CHCTEMAX € 3aMKHYTBIM BojoobecTieueHHeM HeoD-
XOMUMO YYHTBIBATH 3arpA3HEHHE BOOBI MeTabOMH-
TaMy pbIb, pacxojl KHUCJIOPOJa HA HAChILIEHNEe BOJIBL,
CKOPOCTh Pacliajia B3BelleHHbIX BELIeCTB U YCI0BHSA
CYUIECTBOBAHHUS MHUKPOOPraHH3MOB B cHUcTeMe OHO-
JIOTHYECKON OYMCTKM BOJBL, YCTaHOBJEHO, YTO [10-
BbllIEHHE TeMIreparypsl Bogbl Ha 4 °C npuBoanT K
YMEHBLIEHHIO comepxKanns ammonus Ha 30 % n uu-
TpuTOB Ha 12 % 10 CpaBHEHHIO C UCXOIHBIM YPOB-
HeM. Ilpu mameHum TteMmeparypsl BO/BlI CKOPOCTD
OKHCJICHUS] aMMOHHS YMCHBLIACTCSA. SHAYHTEIbHDIE
nepenagsl TEMIEePaTyYPhl HETATHBHO BIHSIOT M Ha
poct pei6. TakuM 0Opa3oM, TeMIepaTypHbIA (hakTop
SIBJISIETCS OJHUM M3 BA)KHEHIIMX IIPU BLIPAIIHBAHUH
B YCTAHOBKAX 3aMKHYTOTO LIHKJIA.

B ycmoBuAx Haulero KOMILIEKCA ClI€LHAJIbHBII
MHKPOKIHMAT B PHIOOBOJHOM MOMEIIEHHN CO3[a-
BajJM TPH MOMOIIM CILTHT-CHCTEM. JTO MO3BOIHIO
HOAJEPKUBATh ONTHMAJIBHYIO TEMIEPATYPY BO3IY-
Xa B MOMEINEHNH K BOABI B PhIOOBOAHBIX OacceiHax
(tabn. 4). CoaepkaHue KHCIOPOIA B BOE PEryJupo-
BAJIM C TIOMOIIIBIO A3PaTOPOB.

Juist oceTpoBBIX PBIO ONMTHUMATBHBIE TEMIIEPATY -
HblE MMOKAa3aTeqd HaXoasTcs B MHTepBajde oT 19 jo
24 °C. [Ins HAIIMX MCCJEJI0BAHMIL MBI YiepyKUBajIH
TeMIIEPATYPY B 9TUX IpejeaXx U MblITaJMCh onpeje-
JIUTh ONTHMAJIBHBIE MAPAMETPhI, IIPH KOTOPLIX MAET
MHTEHCUBHBIH POCT.

Tabanna 4

Cpemme THAPOXHMHYECKHE MTOKA3aTE/IH B aKBAKOMILIICKCE

o [Tepuon T, Temnepatypa Bojbl, "C CojepskaHue KHCJIOPONa, %
W Bblpal.l.lHBElIlHH. BD.’]JLYXZI ,C
CYT. ' 2 3 1 2 3
CTE‘"‘““"?" * 100 20,5 2019 | 20,24 20,29 73,44 7531 | 81,10
eIyTa
Crepasipb 80 20,5 20,55 76,61

ITpumeuanue. 1, 2 — Bacceiinnl; 3 — OTCTONHUK.
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ITpu mojiepkaHUU TeMIEepPaTyphl BO3AYXA B I10-
memenun 20,0-22,0 °C ypanock aobuTthess crabu-
JM3ALMH TeMmepatypsl B Oacceiinax. Temmepatypy
Bofbl B HaccelfHax nojyiep>xuBanu Ha yposHe 20,0—
21,0 °C (t,, = 185 °C, t = 22,5 °C), Hachlenne
BOJBI kKucaopoaoM — 70-85 % (puc. 80, 81).

OTmeueHa npsiMasi 3aBUCHMOCTb MEXKIY COJIep-
JKaHMEM KHCJI0poja M Temiepatypoil Boabl. B or-
JleJTbHBIe JIHH TPU MOBBIIEHUH TEMIIEPATYPhl BOjIbI
A0 22,5 °C orMeyasnoch yMeHBIICHHC KOHIEHTPAlluU
PacTBOPEHHOr0 B Bojle Kucaopoaa Himke 60 %. Ypo-
BeHb COZleKaHUsi OMOTEHHBIX BEIIECTB B 3TO BPeMsl
TOXKe OBLT BHICOKHM,

I1pH KpPYTIOTOAMYHOM PEryIHPOBAHMH TEMIIEPATYPhI
BOJIbl B YCTAHOBKe ObLj1 ONPEIe/ieH ONTUMATbHbII Tep-
MHYECKHI PEXHM /LIS 0CeTpoBBIX pei — 20 mo 22 °C,

4.2. TAAPOXUMUYECKUIN PEXXUM

Buinu npoBefieHBl UCC/El0BAHMS OCHOBHBIX TH-
OPOXHMHYEeCKHX INOKadaresed BOJIHOH cpegsl B HC-
TOYHHKE BOjIOCHAOIKEHMsI, B BOJOIPOBOAHON BOJIE,
pHIOOBOAHBIX OacceiHaX M YCTAHOBKE 3aMKHYTOTO
BostoobecnieueHus (tabu. 5-7).

B pesynbnrate ucciieoBaHUS THAPOXUMHYECKHUX
mpod U3 Boj103abopa GbII0 BBISIBICHO, YTO OHH CO-
OTBETCTBYIOT HOPMAaM Ui cucTeM 000POTHOTO BO-
JAocHaOKeHUS W He3HAYMTEJIbHBIE OTKJIOHEHHS OT
HOPMbl He OKa3bIBAIOT CYIIECTBEHHOTO BIUSHUS Ha
OOBEKTHI BRIPAIIIHBAHUA,

3uauenus pH konebanucs B npegenax or 7,90 no
8,10. 11 oceTpoBBIX phId TOT NOKasaTe]b AOJAKEH
HAXOAUTHCS B Tpenenax 7,8—8,0.

ITpenenbHo mOIMycTHMasi KOHIEHTPALHS HUTPH-
TOB /I noctynatoueil Boasl coctasisier 0,02 r/m?,
uurpaTtos — 1,0 r/m’. llonyuennsle HaMu nokasaTean
K0J1eHaTHCh B TIpefielax HOPMBIL.

IlesrounoCTh B O60POTHOI BOJIE JI0JIKHA COCTAB-
Jaatb ot 30 po 200 Mr/m, TOCKOJBKY BOJIA ¢ HU3KHM
YPOBHEM MIETOYHOCTH 06Ja7aeT crnocobHOCTRIO Co-
nporusasThes usmeHenusaM pH u, coorsercreento,
M3MEHEHHSIM KOHIIEHTPAI[H CBOOOJHOIO aMMHUaKa.

CynpdaTel U XTOPHABI HE OKA3BIBAIOT HETATHR-
HOTO BJHSIHHS HA PBIO, TIPEXESTFHO IOTIYCTHMAS KOH-
[IeHTPaL}s UX B BOJE IIPU BRIPAITHBAHUH OCETPOBBIX
coctaisier 50 mr/n. TexHonmornueckas Hopma co-
JIEp3KAHNS XJIOPHIOB H CYIB(ATOB B Boje HacceiiHoB
Y3B — no 10 Mr/m, nonyckaercss KpaTKOBPEMEHHOE
nosbimenue 10 15 mMr/m

HKectkocts Bombl oTBeuana puibOBOJIBIM HOP-
maM. /17 uCcrosIb30BaHUSA NPHIO/IHA BOJA C XKECTKO-
¢thi0 3—10 Mr-3xB/1. OfHAKO XKecTKas Boja peano-
YTHTENBHEeE: B HeH M3-3a BBICOKOH 3abydepennoctn
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Puc. 80. CpeanecyToutble KosieDaHUsl TEMIIEPATYPb BOJIBI
(1 — nepsbiii Hacceiin, 2 — sropoii Hacceiin)

micnopoaa, %

KOHLSHTPaUWA PACTBOPEHHOM

Puc. 81. CpejHecyTounble NOKazaTean KOHIEHTPAIHH
PAcTBOPEHHOTO B Boje kucaopoda (1 — nepsslit Hacceiin,
2 — BTopoii Hacceiin)

bomee crabuibHblil pH, a Takke NOHMKEHA TOKCHY-
HOCTh MHOTHX BEIECTB,

Cogaepsxanue xkesesa 6bL10 B HopMe — 10 0,1 r/m%,
coacpxanne docaros — ot 0,09 go 0,139 mr/mm?,
YTO TAKXKE COOTBETCTBOBAJIO HOPMaM.

Takum 06pa3oM, ObLIO YCTAHOBIEHO, YTO NOCTYA-
1as Bojia MPUTOAHA A8 cHeTeM 000POTHONO BOJ0CHAD-
JKEHHS TIOCTIC COOTBETCTBYIONLEH BOJIOIOANOTOBKH.

Ob6oporHast Boaa, moctymnammas B Gacceiinbl ¢
puibOH, MOMHOCTBIO OTBedana TpeboBaHUsAM. Mame-
HeHuss pH BOmHOH cpellbl HaXOAMMUCH B INpefesax
7,2-7,5, 4TO SAABMSIETCSI ONTHMAIBHBIM JLIS OCETPO-
BbIX pb1b. VIMeTCs maHHbIe, COTIACHO KOTOPBIM Ha-
meHerns: pH B onTuManbHBIX npefenax, crieluguy-
HBIX IS KaXJI0T0 BHAA pbIO, CHOCOOCTBYIOT poCTY
MOJIOZH, TPH 3TOM IMIPOUCXOJUT CHUXXEeHHE HHTEH-
CHBHOCTH ABIXaHUS, CYTOYHOTO PAllMOHA M Pacxoja
KHeao0poaa Ha eguHuLy npupocta (GKurun, 2003).

[Ipu BhIpAIINBAHMH PEIGBI B YCTAHOBKE 3aMKHY-
TOTO THIIA MBI CPABHUBAIH HAlIM IIOKA3ATEJH C HOP-
MaTHBHBIMM 3HAYEHUSIMH ITApaMeTPOB BOAHOM cpejibl
Ais1 BeipatuBaHus peiel B Y 3B no A.B. Kuruny
(2003) (rabm. 6).
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Tabamnua 5

rl[,f[]’)OXI-IMH‘-[ECKHE‘ MOKA3ATETH HMCTOUIIHKA B()]l()(‘l['d())K‘BllHﬂ

IMokasarean [MorepxnocTn Mo
pH 7,9 7.83
HKecTroCTD, 114,42 114,21
Mrsam’

HCO,, wr/am’ 2254 2232
SO 2, mr/am? 123,0 1225
Ca*, mr/am’ 78.3 78.7
Mg®', mr/an? 36,12 33,51
Cl, mr/am? 117.0 1220
NO*, mr N/am? 0,110 0,121.
NO* mr N /am® 0,59 0,77
PO mr/an! 0,134 0,130
P osr/am? 0.171 0,182
Si, mriam? 3.5 3,6
Fe, mr/aw? 0,06 0,06

ITpexite Beero ObLIO HEOOXGAMMO IPOBECTH aHa-
JH3b] HUCIOAB3YEMOH LTH BbIPAILHBAHWI BOJOIPO-
BOJHOH BOABL. Pe3aynrsTaThl aTHX aHaJH30B [pei-
crandeHsl B Talunie 7. Kak BWJHO H3 IpUBEIEHHOH
Ta0JHIBL, TIPAKTHYECKH BCE ([0KA3aTedH COOTBET-
CTBOBAJIH HOpMe, OHaK0 B IPOIlecce BhipallluBatis
HCKOTOPBIE MMOKA3aTe s, HanpuMep, NO, , xeneso
ofiiee, HBECTHOCT M AP, 3HAUMTETBHO TPERMINAIH
ADNYCTUMBIC HOPMBL MHOTAA B AECHTKH a3, 1e oKa-
aulBast ryOMTCIBHOTO BAHAHMSA HA poIDY.

JAs NOAHOTO TIPCACTABICHHS O KadecThe RO-
JIHOM epest B TCUCHUC 12 MCCSLCH MbI ITPORO;IMAN
AHAIMALL CHAPOXUMHUCCKUX [TAPAMETPOR B phido-
BoAULIX Dacceiinax, HUTPHTBL H HUTPATBL B TICPUO/T
BLIPALLMBAN NS PuI0b TAKAC HAXOAMANCh B IIPCACTAX
HOPMBI, 4TO CBHJICTERARCTBOBAAO O Xopomel pabare
Onoaornyeckoro (huastpa. Koavuectso HHTpHTOR,
UPO/YKTOB TCPBOH  CTA/MK  HUTPH(PUKAIIMH, HAH-
fonee ONacHBEX LI puif, HAXOAMJAOCH B IIPCACIAX
JONyCTHMOH Hopmel — 0,2 mr/av?® (taba. 8), Kasu-
YOCTRO HUTPATUR, TPOIYKTOB BTOPOH 3amepmaroned
CTA/ANK HATPHPHKAILMHY, HAHMCHCC ONACHBIX LS
puid, 1e npessiniano 20 vr/amt. OQHAKO MHOMHE AB-
ropel (Jagposekui, 1981; Kurun, 2002) cunrator,
YTO YPOBCHL HHTPATOR B 00OPOTHONH cHeTeMe MOMKCT
DBITH 3HAYMTEALHO BBILIG H IPH ATOM HE OKA3BIBACT
TOKCHUCCKOro BinAHus Ha puib, Hanbosee Tokeny-
HOR /118 polf) ABJSCTCS HCHOHHIUPOBAHHAA (opMa
AMMIAKA.

MarcHmanbible # MAHUMANLHBIE 3HAUCHHS dle-
KOTOPBIX MApAMETPOB BOJIHOMA cpe/ibl B AaTINOH yora-
HOBKE€ B CPaBHEHWH € TeXHOJIOTHYeCKOH HOpMOH
npeAcTaBicnn & Tabiune 9.

Hoxasarust pH koacOamcs B IPCACIIX A0HYCTHMBIX
HOPM M5 BBIPALMBAHAA PLIOL], BIBEIEHHBIX HACTHLL
ObLIO B JICCSTh P43 MEHBIUE 34 BECh 1EPHOI HCCACHOEA-
HHAH. HI/ITpaTbI H HHTplinl HaXo/IHJUCh B ]lpC;[(.’-JlaX
AONYCTUMOH HOPMBL, OJHAKO OBLTM OTMCYCHBI MAK-
CHMAbHBIE 3HAYEHHA HHTPATOB — 10 77,34 Mr/aM?,
KOTOPBIC HE OKA3AIM HETATHBHOTO BO3JACHCTBHS
Ha BhipaN[HBaeMble OOBEKTBI, HHTPUTOB — 10
12,54 Mr/am?, oHaKe cpeflHMe TIOKa3aTe;H ObLII B
Ipejejgax AOLyCTHMoH HopMmbl. Hexortopsie aBTopsl
(Westin, 1974; Jlasposckuit, 1981) Takxe oTMeyar,
YTO A KAPIOBAIX PHIO HUTPATEI MOTYT AOCTHIATH
100-300 mr/nmM, a unorag v 1300 Mr/aM, u aTo He
OKA3BIBAET BJIMAHWE HA PHIOY.

B peayawraTte wccnegoBaHW HaMM OBISIO BHI-
SBJEHO, YTO BO/A3, LOCTYHAIAS W3 HWCTOYHHKA
BOJLOODECIIEYEHUA, N0 CBOMM THAPOXHMHYECKHM
[I0KA3aTeNsAM IIPUIOAHA A7A HCIOJL3OBAHHA B
YCTAHOBKAX 3aMKHYTOTO Bodcobecmeuenus. Bee
HCCJICA0BAHHBIC [IOKA3ATEAH HAXOAUAHCH B IIpC-
ACTAX ONTHMAJLHBIX HODM AJ5 OCETPOBHIX Phib.
HeeaegeBanme cocTaBa Bogo3abopHOH BOABL T10-
KA3a.JI0, YTO OH COOTBETCTBYET HOPMAM, YCTAHOB-
JACHHBIM 45 cHCTeM 000POTHOTO BOAOCHAGKEHHS:
cogepanne xeaesa — a0 0,1 r/m* cozepkanune
cocparos — ot 0,09 zo 0,139 mr/av?, meaou-
nocts — o1 30 1o 200 mr/a, snavennsa pH koaeda-
avck B npedenax ot 7,90 xo 8,10, nuTpuTon - j10
0,02 r/v% nutpatos — a0 1,0 r/m%

Hccaenosanne BoAbl B PhIOOBOAHBIX EMKOCTSIX
BBIAIBIJIO HEKOTOpLIE Koebanys OCHOBHAIX ToKa3a-
tenell. OANaKo cpeliiie 3HAYEH U ITHX lToKa3aTe el
He NPeBBIIAIN [IPeABHO AGIYCTHMBIX 31ayetini,
OTMeverHble TIPERBINIENHS OBITH KPATKOBPEMEHHbI-
MH W TeraTHBHOTC RJIUSTHUA 118 MCCIeI0BAHHbBIE 00T-
eKThl He OKaA3BIBAJIH.

4.3. BIUAHWE CTPYKTYPBI OUILTPA
HA OBBEKTHI BbIPAILIUBAHIA

Hanfogee BaRHBIM LIS AabHENIIeH aKkenyaTa-
UK YCTAHOBKM 3aMKHYTOMO BOJOCHA0KEHH SRAH-
eTesd nyckosol nepnog Guoduasrpa. B ato spems
TIPOUCXOMIHT hopMUpoBatiMe OHOIEH03d AKTHBIOIO
HAa, 4TG BEJET K ONTHMU3IAIHHM HAPOXHMUYeCKo-
ro pexuMa B yeranoske. [To Jaunpim psiiia aBTopos
(Duaaros, 1980; Kurun, 1985 2003), Onodunn-
TPbI, 3aceJenible KOJAOHUAMH HUTPHDHIUPYIONHX
HakTepuil, nauunaoT paboTaTh B 10JAHYIO MOILHOCTD
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Tabmna 6
Tpefosanusa k kadceTsy obopotnoii soan (o AKuruay, 2003)

OCT 15.372-87 Texitoaoruacckas KpaTKoBPeMCIHO Jony-

Hokasarenn JUTSL TTOCTY IAIOMCH HOPMA CTHMbIC SHATCHHS
BOARI

B3BelreHHbe BenecTs, M/ a0 10 A0 30
ARTHRITAA peakupa cpeam (pH) 7.0-8.0 6,8-7.2 6G.8-8.5
Hutputor, M1 N/a o 0,02 a0 0,1-0,2 a1
Hutpatel, Mt N/u 2-3 a0 60 100
AMMOIHHIBIA a30T, M1" N2 1,0 2 4 o 10
AMMHaK codoaHuii, Mr N/a o 0,05 e 0,05 0 0,1
OKMCTICMOCTh a0 30 20-60 70 100
GuxpoMatHasi, MrQ/a
OxueigeMocTb mepManranarias, mrQ /i a0 10 10 15 Ay 40
Kucitopou, v/ a-12 23
-- Ha BRIXO/JE M3 Oaccelitos;
- nocae OHOIOTHYECKOH OYHCTKH - 4 8 22
VYraexkucaora, mr/a 10 25 30
CepoBogopod, MI /i 0 0 0
Docdarbl, mrin 0.3 0.2-0.5 2,0
HKeneszo odburee, Mr/ 1 .5 0.5 2,0
Aerteao sakuchoe, M/ 0,1 0.1 0.5
HIea0uHOCTB, MI-3KR /1 - 1.8-2.0 200
Kecrrocre obmas, H° - 5-8 20-25
XI0pHIBL, MT/A - 10,0 13,0
Cyapcharsr, Mr/a - 10,0 15,0

Tadanna 7

XUMHMECKHI aHATHS BOABL M3 BOLONPOROANGH BOLW W PLIOOBOIHLIX DacccHbon

Pt‘ﬁ_}h’l BTdThl HCCAeAGBAHKH

Beawuuna jonyern-

HopmaTasiie

Ao ) P .. MOTU YPOBEHST JIOKVMEIThI Ha
; Ounpeaensiemple TIOKa3aTeH BOAOLPOBOjL Gacceiiunl R ; .
n/m (s Bacceiinon) METO/L HCCaeI0-
LIl K31
T AMMEAK W MOHBL aMMONNA |\ g 0 0,53 = 0.05 0.5 TOCT 4192-82
{CYMMapHO), MT/IM*
2 | Bosopoausiii - ] N Hucrpykisg
noxkazavesan pH 201 89101 b npeneax 7-8 HonoMeTpy 2B-74
3 | Baneienmeic semectsa, Mence 2,0 37 %10 10 10,00 FOCT 2761-84
M/ Ty
4 | Keneso obinee, Mr/mv? 0,096 + 0,019 0,72 + 0,14 10 (150 TOCT 4011-72
5 | Myrtnocts, Mr/ov’ 0,29 £ 0,03 0,61 £ 0,06 TOCT 3351-74
6 | Hurparter (110 agoty), mr/am® 2,03+ 030 6,84 = 1,03 10 1,00 IOCT 18826-73
7 | Hurputm (1o azory), sr/am’ 0,0012 = 0,0001 0,11 + 0,01 a0 0,02 IrOCT 4192-82




42 [MABA 4. OCHOBLI TEXHOQNOMA OCETPOBOACTBA B Y3B

Cheorrainine tada 7

Peayasrarsl Heeaeomalinig

Bemuyuea nomyety-

Hopmatupiibie a0-

No
. QupejenseMble NOKa3aTeIl ] acced MOTD YPORHS KYMCITHl Hit MCTOAB
by DOTOM p()[l(hl MWCCEN TR (ﬂ."lﬂ 6.':1('(.‘@]"’]”01") MCCACIOBAHHA
OKHCISECMOCTD o - - g g
8 ey a2M =111 14,50 + 725 no 10.00 I'OCT 2761-84
HEePMANTAINATIE, ML/O,/AM
9 | @ocdarn (e goedopy), mravt L 0,017 + 0,005 0,060 + 0,006 a0 1,30 P 52,24,382-93

10 | Ceposojopng, OTCYTCTBYET OTCYTCTBYCT OTCYTCTRHE PIl 52,24,450-95
11 | CIIAB, mMr/av’ menee 9,01 Melee f_),()i B 52,24,368-95
12 | Cyxoft 0cTaTok, Mr/am’ 658,00 £ 9,23 | 728,50 £ 10,20 TOCT 18164-72
13 | Usernocrn, rpal 16,48 = 0.65 8238 £ 824 menee 30,00 TocT 3351-74

XIIK (orncasenocTs
Gruxpomariasy, e O, v

14

12,88 +3,35

49,70 £ 5,20

a0 30,00

P 52,24,75-94

15 | BITK,, MrO,/am’

282 + 141

a0 2

rOCT 2761-84
S

Tabamia 8

[apoxpmuuecicue noasatean B Gaccelnax yoTalnoBkH obopurHorn pogocHa e (2006 1)

Ioxasarenn fnsapb ®eppain MapT
pH 7,2--7,48 74-79 7,5-80
BARCIIEHHEIC BOUICCTRA, MT/7IM" 3.7-4.2 3.8 4.0 39-47
Mytaocrs, wo/am’ B 058 0.60 (0,62
Hutpatel, Mr/im? 145 15.0 15.2
Hutpurnr, Mr/am’ 0,03 0,06 0,11
DRUCASEMOCTD IepMatraHaThasi, Mr/0, Jasw’ 725 8,12 845
Amyounnitnbtil asoT, Mr/am’ 1,5 1.7 19
Mocgparns, MT/oM? 0,06 0,07 007
XIIK (oxucasemoets Ouxpomatias), mr/0, Ao’ 29.7 299 J0.0

Tatrana 9

THIPOXFMUYCCRIC TOKASATCTH B HaceciiHaX AKCHCPHMCHTALLILOH YOTANOBKY OBOPOTIOTD BOAOCNAOKET 1S

[Toxkasarean Min Max TeXHOJIOUHICC KA HOPMA
pH 7,2 8,2 7,2-80
BagelieHtble BelecTs, M1/’ 3,7 4.7 a0 30
MyTuocte, Mr/am’ 0,58 0,62 -
Hurpatnl, Mr/as® 14,5 77,94 a0 60
Hurpurst, s/ 0,03 12,43 a0 0,1 0.2
OKHEAEMOCTh HIepMinranar nas, Mr/0, /o 725 8,45 10-15
AMMOBMHHBIL a30T, M/ aM* 1.5 19 2-4 )
Mocdarn, Mr/am? 0,06 0.07 0,2-0,h
XK (oxncasemocts Guxpomarias), me/O, / aw’ 297 30,0 20-60
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B cpejiHeM uepe3 10,7 cyTok, a cOBEPIICHHO HOBbIE
Guonoruyeckue buABTP — Yepes 22,2-23 cyToxk.

AdpexTupnas pabora GuoduAETPA 3aBUCHT OT
YCIOBHI, KOTOPBIE CO3/1aHbI JIJISI PA3BUTHS HUTPHPU-
uupyomux Gaxrepuil. OUTHMANBHBIMEA ABJISIOTCS:
Temiieparypa soanl 22-24 °C, pH 6,6-7,5, xonnen-
TpalMs PaCTBOPEHHOTIO B BOJE KUCA0POAa 7 Mr/Jl.

B cenrsiope 2005 r. namu Gbiia BBEJEHA B 2KC-
MJIyaTaluio YCTAaHOBKA 3aMKHYTOrO BOjgoCHa(MxKe-
Husi. B nepsple 10 cyTok skcnnyataiuu ruapoxu-
MUUECKHE MOoKasaTelnu BOJLI OBLUIH CHAEAYIONIMMU:
cosiepxkanne HUTpuToR — (,03-0,22 mr N/n, nurpa-
ToB — 10 14,7 Mr N/, docaros — 0,57—1,18 mr/a.
Conepxanne dochaTos HECKOMBKO TPEBbINIANO J0-
yCTHMbBIE TNoKasaTenn. DTo ObLIO CBA3aNO ¢ Npo-
MBIBKOIl KepaManTa n (hOpMHPOBAHHEM CTPYKTYPBI
ouoduasrpa. B janbaeiinieM ux yposenb cHU3HICH
[0 TIpele/IbHO JIONYCTUMBIX MoKa3aTesel (puc. 82).

[Ipu mojepkaHnH  ONTHMANBHOI TeMIepaTy-
pe1 Bojbl (20-22 °C) B Hacceiinax ¥ 3B B ocenne-
3MMHHUIl Nepuos yAAI0Ch 3HAUMTENBHO YBCIWYHTh
TeMnbl pocTa rubpUaa HA TPOAYKUHOHHBIX KOMOH-
KOpMax ¢ jloDABICHHEM aTTPAKTHBHLIX BEIIECTB. 3a
90 cyTOK BbIpalIMBaHUs CPejiHsisl Macca THOPHIA Co-
crasusia 680 T, uto Ha 30 % Bbiure, 4eM B KOHTpOJIE.

Cpeanecyroynast ckopocTh pocta U Koahduim-
eHT MaCcCOHAKOMAEHH HaMpPsiMyI0 3aBUCEIH OT CTa-
OUIIM3AINY THIPOXHMHYECKOTO PEKUMA B YCTAHOR-
Ke ¥ eMKOCTAX IJIS1 BRIpalllUBaHKA poiOnl (puc. 83).

OnHako cienyeT OTMETHTb, UTO B IEpPBblE JHU
(hopMHpOBaHusT CTPYKTYPB OMOMHILTPA CpeHecy-
TOYHash CKOPOCTb PocTa U Koah(pHIMEeHT MaccoHa-
KOILJIeHUs! ¥ pbi0 OBLTH HEBBICOKMMH, 3aTEM IPOU30-
IIJI0 HEKOTOPOE CHUKEHUE CKOPOCTH POCTA B CBS3H
C yXy/IIeHHeM THAPOXUMUYeCKHX TToKasaTeaeil 61uo-
¢unasrpa. Ho nocse crabumnsannu coaepsmxanisa HH-
TPaTOB W HUTPUTOB B BOJe, MOCTYINAIOIEH U3 OHo-
(uspTpa, IpH ONTUMATBHON Temmepatype 20-22 °C
TIOKa3aTesd POCTa YBEIHYIINCh.

B pesynwrare ucciemoBaHHN yCTAHOBJAEGHO, YTO
BpeMsl (POPMUPOBAHUS CTPYKTYPHl OMOJIOTHYECKO-
ro GUIbTPa 3aBUCETO OT BPEMEHH [POXOXKICHUSA
THAPOXUMHYECKUX DeaKIHii, MaKCHMaJbHOro 3Ha-
YeHUs CcOeJIMHeHHs a3oTa JocTUraiad Ha 10-12-e
CYTKM, CcTabWiu3ainusi MoKasaTeseif yCTaHOBHIACH
nocyie 20 cytok paborsr 6uoduibTpa NMpu 3arpyske
pEI6GOBOHEIX eMKocTel peiboit. [Tonnas crabuinsa-
Ml TIOKa3aTeseil IPOM30LLIa TONBKG Ha 22-¢ CYTKH.
OTMmeveHo BiMsHKME Tpolecca (HOpMUpPOBaHUA OHO-
(UIBTPa Ha BbIpAUIMBaeMble OOBEKTHL MOKa3aTesH
pPOCTa 3aBUCENIH OT COJEpPKAHMS A30THCTBIX COEIU-
HEHUH B CHCTeMe.

16-
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B cpeaHecyTOYHAA CKOPOCTE pocTa, %  —e—KoathWUMEHT MacCoHaKoNNEeHHA

Puc. 83. lloxasaremm pocra Gecrepa B NYCKOBOI mepuos
YCTAIOBKH

4.4. BIUSTHHE ®@AKTOPOB CPE]IbI
HA POCT U PABBUTHUE OCETPOBBIX PhIb

[110THOCTE MOCAAKH ABJISETCS OJHHM H3 Bak-
Heifnx Ouotnyeckux dakropos. Ee pamsanue Ha
poib 110ApOGHO AHATH3UPOBAIOCH MHOTMMH aBTOPA-
mu (Bapanosa, 1971; lepmanosuy, 1984 u ap.). Ilo-
BhIIEHUE TAOTHOCTH TOCAAKH BbI3BIBACT YIHETEHUE
pocta peilpl 1 YBEIHYeHHE BapuabeHOCTH pazme-
POB BBIPAILMBAEMOH MOJIOIH OCETPOBbIX.

Hamu Ob11u IPOBEIEHBI OMBITHI 110 ONPEACICHUIO
BJIUAHUS Pa3HbIX MIOTHOCTEH MOCA/KM HA POCT T'H-
Opusos ocerpoBbix (ctepasab * Oeayra). Mosaoan
ru6puja Oblia nocaxena B Gacceillbl NPy MIOTHO-
ctu nocajiky 300 ak3./m? (1-3 Bapuant) u 250 sK3./Mm°
(2-1 BapuanT). B teuenue 26 cyTox MOJI0/b BRIPAIH-
BaJIM 1pu Temrepatype Bojabl 20,5-22 °C, nacbiie-
HUH Bojibl KUCaopoaoM — 70—87 %, Kamapie 10 aaeit
prI6 B3BelMBAIK 1 uamepsiin (tabu. 10).

Pribni, BpipamuBaeMble Np¥ MeHBIICH MA0T-
HOCTH 1OCaIKH, HMeaH GOJbIIYI0 KOHEYHYIO Mac-
cy. O6muit mpupoct y HUX Obla Boie Ha 5,5 %.
CpennecyTouHas cKOpocTh pocta coctaBunaa 4,2 %
1o cpasHenuio ¢ 3,9 % npu Gosee naoTHON Mocaj-
ke, KpoMe Toro, koadduumnent nakomienusa mac-
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Tabanna 10
IlokasaTesn BbIPAIMBAHMS MOJOAN MHOPHIA CTEPISAD %
Hesyra MpH pa3tbIX ILTOTHOCTSAX [OCA/IKH

[Mokaszatesn 300 wrr./m? 250 m./m*
Macca HavanbHas, T 10,0 + 0,29 10,0+0,29
Macca Koneunasi, r 27954147 30,04+1,04
Q6 npupocT, r 17,95 20,04
CpejlHeCY TOUHBLE 0,69 077
HPHPOCT, T
(,pcﬂ.nec_x_"ro‘maﬂo/ 39 42
CKOPOCTh pocTa, %

Koadpunnent 0.099 0.108
HAKOILJICHHUST MACCEL, €]l

Brokusaemoctns, % 97 98
TpoAOIKUTEIBHOCTD 2% 96
IKCIIEPUMEHTA, CYT.

Cbl BO BTOPOM BapuaHTe ObLT Bhillle, YeM B [1€PBOM
(0,108 u 0,099 en. cOOTBETCTBCHHO).

Caeayer oTMeTuTh, uTo ke uepes 10 cyrok B
060MX BapMaHTaX BbLIEAHINCH OBICTPOPACTYIME
rpynnbl (1o Macce), KOTOpBIC B ICPBOM BapHaHTe cO-
ctaBuan 18 % or uucna pei6, Bo Bropom —14 %. [pyn-
T2 MEJTKMX, OTCTAIONIMX B POCTE PBIG B ICPBOM BapHaH-
Te coctaBuia 20 %, Bo sBropoMm — 15 % (puc. 84).

30 -

pacnpegenexue peib no rpynnam,%

M@ kpynHan W venkas

Puc. 84. Pacrpegenenne no rpynnaM moiogn rulpuia
cTepsilb X Gesyra, BLIPAMIUBaeMOoH 1IPH PadHbIX MJ0THO-
cax nocagku: 1 - 300 ska./M% 2 — 250 axas. /M

B nocaexyronse 10 cyTox rpynna KpyHnHbIX peio
B [IEPBOM BAPHAHTE YXKe cocTanisiia 25 %, MCIKUX —
27 %. Bo Bropom BapuanTe KPYTNHBIE PBIOBI COCTAB-
asm 15 %, KOIMYecTBO MEJKUX PBRIO 0CTanoch Ha
npexneM yposHe. K KOHIY 9KCliepUMEHTa B TIEpBOM
BapHaHTe rpylina MeJxux poid cocrasisiia 28 % Bo
propoM — 15 %. KomuuecTBO KPYNMHBIX phid HE M3-
MEHIJIOCE.

B pesyJbrate HallMX UCCIE0BaHUH OBIIO yeTa-
HOBJICHO, YTO MOBBIIIEHHE [LIOTHOCTH TOCAIKH Bbl-
3BIBAJIO yTHETEHHE POCTA PhIO, TOBBIIAIO BapHale.ib-
HOCTh Pa3MePOB MOJIO/M OCETPOBBIX W NMPUBOJUIO K
YBEJINYEHUIO KOJIHYCCTBA MEJKHX PhIb.

B mnocaenywomux SKCHEPUMEHTAX Mbl paccMa-
TPUBATM BJIWSHUE COPTMPOBKH HA POCT TMOPHAHOI
copmer oceTpoBbix. Uepes Mecsill nociie BhIpalivBa-
HUS MBI pasjieauian poidy Ha KPYHHYH M MENKYIo
pasmeptbie rpynibl. PeiObr Maccoit or 30 r 1 Bbiue
(nepBsbiit BapuaHT) OBLIH OT/IE/eHbl 0T MeJNKHX, Be-
cusinnx mMeree 30 T (Bropoii Bapuant) (Taba. 11).

Tabsamnuya 11
[TokazaTeau OTCOPTHPOBAHHON MOJIOAH THOpHAA
cTepsyib X Heqyra

[lokasatenn Kpynnas Menkasn
Macca HavanbHasi, T 34,4+1,10 25,710,83
Macca koneunas, r 44,3+2 59* 35,5+2,13*
OO6mwmit npupocT, T 99 9.8
CpeanecyTouHbli 0,66 0,65
MPUPOCT, T
CpejiHecyTouHast 1,68 2,15
CKOPOCTE PocTa, %
Koaddunnent 0,056 0,068
HAKOTIAEHHSI MACCDI, 1.
BoixuraemocTh, % 98 98
[IpoAOIKHUTENBHOCT 15 15
IKCIEPHMEHTA, CYT

*[lokazaTenn goctosepHo orauvaoTes npu P < 0,05

[locie COPTHPOBKY I'PyTiia MeJIKUX ocobeii Hava-
Jla HHTEHCHBHO pacTi ¥ naduparb maccy. IIpn atom
OBLIO OTMCUCHO, YTO CPEJHECYTOYHAsSl CKOPOCTDH PO-
cra ¥ K03 pUIHEHT HAKOILIeHUS MACCHL OBLITH BbIlIe
BO BTOpoM BapuanTte — 2,15 % u 0,068 exn. npn nov-
TH OJIHHAKOBOM CpejliecyTouHOM Tipupocte. Caey-
€T OTMETHTDb, YTO MpH jiajibHelIlleM BBIpallMBaHWH
rpyIa KpymHbIX peid olepexkana B pocte rpyiiy
Meakux poui6. [locie mepecajiki JIBYX OIBITHBIX
rpynn B Goibiiue Gaccelinbl pocT HCCIeAOBAHHBIX
rPYII pBI6 PE3KO YBEJIMYMWICH, YTO MOKHO Hab/I0-
Aarh Ha rpaduke (puc. 83).

IIpu nogaepxMBaHWMK ONTHMAILHOTO THIPOXH-
MHYECKOTO PEKHMA ObUIH TIOJIYYEHB! BBICOKHE 110~
KazaTeJM POCTa MCCIEAOBaHHbIX THOPUAHBIX (hopM
oceTpoBhX pub. O61KiT NPUPOCT ¥ KPYIHBIX Phid
coctaBua 252,7 r, y Mesikux — 126,1 r npu cpeanecy-
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TOMHOM HpHpocTe 3,7 1 1,8 1 coorpeterrendo. 3na-
YHUTCIBI bl HpHUPGCT Y BCeX HCCICADBAHHBIX TPYI
RAOIIOZATCS B KOHIIC ABIYCTA H CCHTAOpE,

HPOH(‘-ACHIIBTE OUBITHE HA KPYIIHBIX ])I)IGHX TIO3BO-
UMW ONPCIETHTL HAHG0 e MAKCHMAALHBIC MA0T-
HOCTH NOCAIKH M8 BBIDANUMBAHWST 10O T[)Bap]lﬁllri
Maccen, TTo JanuniM pasHpIX ABTOPOH, THIOTHOCTE
MOCATKH OCCTPORLIX PRI BAPLWMPYCT B SHATHTEb-
HBIX mpeAcaax — or 13 a0 70 kr Ha ojud kyGuue-
CKHH MCTD DAomaIH BLpaitBaiiis (JTaBpoBekui,
1981, Kueeaes, 1999 Honomapes a ap., 2002), a j4in
THOPWAHBIX (hOPM OCETPORBLIX ZAITHBIC TPAKTHYCCKH
OTCY TCTBYIOT. [ToaToMY B 3aJauM HailHX aKCnepu-
MEIITOR  BXOiIHAO  OTIPEACACHEE MAKCUMATbULIN U
OMTHMATBIILIX IOTHOCTCH IOCATRM AT THHPUAHBIX
hopM 0CETPOBLIX PBIG, TIPH KOTOPRIX TPOHCXOAHT
HAHDOABIINE JIPHPOCT 33 KOPOTKHUE TIPOMEKYTOK
spemenn (Tada, 12),

3a 30 cyTOK BBIPAIRNBAINS 11PH Pasibix T1T0T-
HoeTax noca ki (30 kr/w? 1 40 kr/v*) vianocs 1o-
AVYIITE NPEKTHUECKH OMMHAKOBLIC TOKAIATCIH Bhl-
PALIHBAHKMA, BAHAKD KOHeYnas IIOTHOCTL TOCA/AKH
OKAZAAACDH BBITIC B ICPROM BUPHATITC M COCTABHTA
67 xkr/m? (1Ltomagae Hacceiina 1,4 M%), 8o BTOpOM —
33 Kr/mY, YBCAHYMBAN NaHAJBHYIE ILIOTHOCTL 0=
CATKH, MO0 JIOOUTHCS BLICOKOTO BBIXGAAd KOHC-
noit
HCIIOAB3YCMOEL 1T01ain.

Takum (J(/][)ZJRDM, SRCTEPHMCHTATLEHG VETAUORIC-

NPOAVKIINH ¢ K&s#1010  KBAJAPaTHOTO  MOTPRA

HO, 4T OHTHMAABRAY DADTHOCTE NOCAKN OPH Bii-
PALIHBAIUMN TOBAPHONH PaIfibl OT HAUAILHOD MACCH
500 1 cocrasager 50 kr/MP, NpH HTOM  KOHCUYHAS

Tatania 12
Pesyabratst BRIpaniaBaiing ru{ipuia {crepasan x Heayra}
HPH PABHBIX [LAOTHGCTAX DOCHIKH

MMokazarean 50 kr/m® 1 A0 kr/m
Mavca naganinran, o 310,120,505 [ 510.1£0,53
Macca xoneunag, ¢ 9401031 938+0,37
QOmvi npapocTt, T 4299 1279
CpeanecyToubii

! ¥ 14,3 14,2
HPUPOCT, [
Cpearecyroyias .

P ¥ 20 1.9
CROPOCTL POeTa, %
Koagpuimenr

b 0.18 0,17

HAKOTICHHH MAcchl, C/L.
BbukHBacMocTn, % 100 100
poao K TEABROCTD .

pos 30 30
IKCHCPUMECITE, CVT.

IIOTIOCTE HOCAAKH COCTABHT B CpellleM 0KOIO
70 kr/m*. TakHe pesyAansTtaThl BLIPAIHBAILNA TOBAD
HOH TIPOAYKIHH TPHOAKAIOT 1AC K CBPONEHCKEM
TEXNOJACIHAM.

OblLIM

TOXHOIOTHH

Ha ciacaviomesm aTane 9KCHCPHMCHTOR
oTpaboTankl
BLIPANMBAIHs rHOPHAL 1 CTCPASAH B YCAOBMAX
BAMKIYTOID WHKKAa Boaoctafxenns. Mecaeaosano
BAHAHHE PTHAPOXHMHICCKOTO POKHMA HA CKOPOCTE
pocTa phb.

Hamu nposcacHbl DECHEPHMCNTIE 110 BLIpQIliH-
BANMKY THOPHANLX (DOPM DCCTPOBLIX W CTEPASAN B
V3B upn craduinioM THAPOXHMHYECKOM Dexcme

HEeKOTOPREE  AFICMOHTLI

{puc. 8G). Tomuepatypa BOAR MOJUCIRHBIAACK 1t
vpooste 20,0 21,0 °C, nacknnenue Bobl Kneaopo-
AoM 7083 %, B nekorophlX KOHTpoAbHBEX ro4KaX
OTMCUETIO CHIGRCTTHE KOHILCHTPAILHIT DACTROPCHIOIO
B BOAC KHeAopoaa nuxwe 60 %, wro esasano ¢ nonl-
HICHHEM TCMITCPATYPI BOALL B TT0T 11EpHan o 22 7C
€ HAKONICHHEM G04BIIOrO IKOHICeTRL GHONCHETBX
BEINCCTR,

S3a 100 evTOK BrpaIIMBANHY MOTOLL DecTepa fo-
eTHIAA epeaneii macert 220- 500 1 Handoaee kpyu-
mast MoJoab MMea Macey 480 o Hpn gaasaciines
BLIPAIIMGATTHA FHOPHA [IOK®5 HETCHCHIILE pocT
B 3APCTYJIHPOBAHHLX YCIOBHAX (puc. 87).

Cpeanecyrounas CROPOCTL POCTA H NBMCICITHE
KOMDPUITNENTA MACCONAKOILICHTHA NPCACTABICTI
na pHeyHrax B8, 89,

Peaxoe sameascsie cKopoeT pocta o kKodid-
GHIMENTA MACCONAKOILICH S B KOLTPOA RO TOY-
e 10 (eBATA Neea BRIPAINHBANHE Y CBI3AHO CO
CIIFKCH UM KOTITECHTPAILUK DACTRAOPCITIOIQ KHCA0-
pOJA B BOJIC B OTOT HCPHOL

3a eproL BLLPANHBAHIT DLLIO NPOBEICHI) JIBC CO-
PTHPOBKH 110 Macce: 14 43-1 1 78-¢ cyrin. B pesvan-
TATC DTOTO CKOPOCTL POCTA ¥ Pphifl HOALIICTO pasmepa
vaeauuariach na 30 % (pec. 90).

Kourpoasuoie  nismepends
PLIOLT B HEPHOA BRIPAILHBAHNS NPOBOIHAHCH KK
apie 10 eyrox (pue. 91-93).

[lpu wecacaopanun noxkazarencit Kpacuoi kKpo-
B DecTepa OBIZIO YCTAROBACHO, Ut TCMOIOOHI
¥ BBIPANICHHBIX Pl ObLT fa yporde 73-88 /0,

B3BCINHBAHHA

rematoxput 0,30-0,32 170, cesopoTounbii Heaok
20-21 /0, spurponvrel 1,2--1.3 wan/wmmt. Oto
CRHAETEALCTBORLILO O XOPOIIEM (BHU3HOMCIHYCCKOM
COCTOHITHH HCCACGBAHbIX Ul’J LUK TORE.

B 3xCuCcpHMente 1o BHPRIIHMBAHUID CTCRAsAN B
VCJAOBHAX 3aMEKNYTOUD TIHEKAR li(),’]‘(_)('lIElG}KCIH-IH ()b[ill/l
NOAYHEHBl AHATOIHYHBIC PedyabTaThl (puc. 94).
3a 77 CYTOR BBIDANTH BAHHA CReANEH Macea CTeRJTHAH,
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Puc. 85. JluHaMHUKa pocTa OTCOPTUPOBAHHOH MOMOIM
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Puc. 86. Jlunamuka pocra rubprga crepisias x Oeryra
B 11EPBOM W BTOpoM Dacceiinax (aksakomruieke «KaranhHuis)

Puc. 87. Poct 6Gecrepa B yCTAaHOBKE € 3aperyJipoBaHHbIMH
apamMeTpaMu BogHOH cpeiibt, 2005-2007 rr.
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Puc. 88. CpeamecyTouHass CKOPOCTE pocta [HOpHIA
cTepasjb x Geayra

0,200

FE—

e =
2 =
g B8

Koadsth L ueHT
MECCOHAKANNEHKA, 81,
[=]
o
ot
(=]

0,000 T \7—~a
0,050 =
1 2 3 a4 s & 7 8 8 10 11 12
-0,100 HOHTRONBHEE TOMKW
i - —-—3 |

Puc. 89. Mamenenne koagprIlMeHTa MACCOHAKOILICHUS
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J10 COPTUPOBKH

Puc. 90. llposeacHue COPTHPOBKH PLIOLI B NEPHO/L BBIPalLMBaHHA



48 IMABA 4. OCHOBbI TEXHONOI MW OCETPOBOLACTBA B Y3B

Puc. 91. MUamepenue ceronerka rudpuia crepisin x Genyra
(amina 39 em, macea 300 r)

Puc. 92. Mamepenne OKpYXKHoCTH ceronerka rudpija
crepasib * feayra A1s onpeiesennst YIHTaHHOCTH PhiOhl

Pue. 93. K{)I{Tp().ﬂbllh!t‘ H3IMEPEeHHH W B3BCIIUBAWA ])hl()hl B AKBaKOMILIEKce < KaraabHuk»>

OTCOPTHPOBAHHON Ha JIBE IPYHIIb], COCTABHIIA B HEPBOM
sapuanre 51,7 r, Bo sropom — 27,1 r (puc. 95-97).

[Ipn u3yueHHM BAMAHUSA YCIOBHE OKPYKatolel
Cpe/tbl HA OCETPOBLIX PHIO TIPH BhIPAIMBAHUH B 3aM-
KHYTOM LMKJIC ¢ YACTHHOI 3aMEHOI BOJLbI ObLIO yCTa-
HOBJICHO, YTO TIPH TIOJIEPKAHUH TCMIICPATYPbl BOJIbI
B npeaenax 20-22 °C i pacTBOPEHHOTO B BO/IE KHCJIO-
poma 75-85 % NPOUCXOMUT yBeJIMYeHue pocTa, HAKO-
[LICHHS MACChl Te1a PeIh W CPEHECYTOUHOMH CKOPOCTH
pocta (puc. 98—101).

BO .
50 A
= 40
8
o 30
g 20 _""—'_'—F_Fr/‘
b e
gt = == 3
10
—+— OnbIT —&—  KOHTPOMb
0 T T T T T T T T T T T d
1 8 13 20 26 31 36 43 48 56 €2 69 77
KOMW4ECTBO CYTOK

Pue. 94. JlunaMuxa pocTa crepisijin

4.5. OCHOBHBIE 3TAIIBI TEXHOJIOTHH
BBIPAIIIMBAHUSA OCETPOBBIX

TexHoNOIMsl BhIpAllMBaHusl OCETPOBBIX Pbib B
MHAYCTPHAJIbHBIX VCAOBUSIX BKJIOUALT JjIBa 2Talld
BhIpalMBale KPYIIHOTO HOCAJ0YHOTO MaTepHalia
maccoii 500 r v BbIpamBalie TOBapHOii ppiObI Mac-
coit 1o 1500 r ([lonomaper u ap., 2002; 2006a).

B HallHX HCCACHOBAHNSX Mbl BBLICJIHIN TPH dTa-
1a: BbIpAlMBanyue KpynHoii MOJIOIH, TOBAPHOi PbiOb
1o maccnl 1000-1500 r v kpynnoi peiOBI 0 MACCh
3000 r u Honee. Mceneposanue pocta M pasBUTHs
0CeTpoBLIX Pl MPH KPYTAOTOHYHOM PeryiupoBa-
HUK NAPAMETPOB BOJHOM Cpefibl SBUJIOCH OJHON N3
3a/1a4 HAIUX UCeaeoBaluil,

Pazibie BUALI OCETPOBBLIX PO 3HAYHTEABHO OT-
JAUMAIOTCH JAPYT OT JApyTa OHONOIHIeCKHMI 0cobeH-
HOCTSAMM. /1151 BBIPAIIMBAIi U3 OCETPOBBIX B YCAOBUSIX
WHYCTPHAJIBHBIX XO3STHCTB € 3aMKHYTBIM [LUKJIOM
posoobectiedetitsl  HCODXOAUMO NoAOHpaTL BHJLbL
OTBEYAIOIIHE  KOHKPCTHBIM DKCTLTYaTallHK
PBIGOROHOTO NPEANPUSITHS, OPHEHTUPOBAHO JIH OHO
Ha BLITYCK TOBAPHOH pHiOBI, 110CAJLOYHOTO MaTepHi-
Jla WJIM TTHIEBOH MKPBIL.

neJisAam
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Puc. 95. Jlonckas crepasias, centsibps 2005 r. Puc. 96. [lonckas crepasiip, aexabpn 2005 r.
(na 20 e, Macea 52 1) (amna 30 M, macca 81 1)
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Puc. 97. /lonckas crepasiib, pespains 2005 r, (uinna 35 cM, Macca 100 r)

Puc. 98. Tosaphas poifa, BeIpalueHHas B aKBakoMmiviekce  Puc. 99. TosapHas peiba, BeIpalleHHas B aKBAKOMILIEKCe
«Karanpuuis (Bospacr 14 mecanes, macca 1,6-1,8 kr) «Karansnuk» (Boapact 1,5 roaa, macca 2,3 kr)

2

[u||||la||r||||||-|

0
®

Puc. 100. TopapHas pbiba, BeIpalleHHast B aKBAKOMILIEKCE Puc. 101. Jxsemnasp rubpuga crepasiip %
«Karansuuk» (Bospacr 2 rona, macca 3,5 xr) Gemyra (Boapacr 2,5 roja, mMacca 4 kr)
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[TosryueHHble pe3ybraThl MOTYT GBITE HCIIOJIB30-
BAHBI B MHAYCTPHAJIBHBIX X03AHCTBAX BCEX THUIIOB.

[TokasaHo, 4TO pPBHIGOBOHOE TPEATPHATHE BMe-
CTO [BYX-, TPEXJIeTHETo 000poTa MOXKeT IepelTH Ha
roJIOBOH, T€M CaMbiM 3HAYMTEJIBHO COKPATHB CPOK
OKYIAeMOCTH CPEICTB, BAOKEHHBIX B CTPOHTEbCTBO
X03dicTBa.

Haubonbinee 3anadenue j1s TOBAapHOTO OCETPO-
BOJCTBA B NpyJax uMeer rubpui Oesyra x cTepiisiiib
(1ipu 0O03HAYEHHUSX HA [IEPBOM MECTEe CTOMUT CaMKa,
a Ha BTOPOM — caMell).

[To HauieMy MHEHHIO, B KauecTBe OObeKTa JUIH TO-
BAPHOIO BblpallliBaHust HanboJlee oNTUMAaIeH THGpUI
crepsiab x Oeayra. Juist onpeaenenusi GHOJOrHYECKUX
ocobeHHOCTel 3TOM rHOpHAHON (GOPMBI OCETPOBBIX
HeoOXoauMo ObLIO MPOBECTH MCCJIEeI0BAHME [10Ka3a-
Teslell pocTa pasHOBO3PACTHBIX IPYII PO B yCJIOBH-
SIX 3aPEryJIHPOBAHUS TAPAMETPOB BOJHOM Cpelbl.

4.5.1. PE3YJIBTATBI BBIPAIIIUBAHHSA MOJIOAN
OCETPOBBIX PbIB 10 MACCDI 300-500 r

WcenenoBaHust pocTa MOJOAM PA3JHYHBIX BUIOB
OCETPOBBIX PHIH B YCTAHOBKE 3aMKHYTOT0 Bogoolec-
INeYyeHusi IPOBOJIM/IM Ha MOJIOIU CTEPJsiin, Geayru
u rubpuanoit Gopmel oceTpoBbix (cTepiasiip X He-
Jjyra). Poguresnbckue BHIABI OCETPOBBIX phih Gbiiu
BRIOpPAHbI He cAy4yaliHO A7 M3ydeHust Guosgoriye-
ckux ocobeHHocTel rubpUAA NPH BHIPAIIUBAHUH B
3aperyJHPOBAHHBIX YCJI0BHSX. Pe3ysbTaTel BbIpa-
I[MBaAHUS MOJIO/IM OCETPOBBIX PBIO IIPEACTaBIEHbl B
tabauie 13 u Ha puc. 102-104.

[Mokasano, yto Gesryra 3a 208 cyTok gocTHr/IA Mac-
cnl 580 1, rubpua — 484 1, crepasias — 81,8 r. O61mi
npupoct y 6emnyru u rubpuia moutu B 6,1 u 6,6 pasa
COOTBETCTBEHHO MpeBbiiiaetr pupoct crepisiau. Cie-
JyeT OTMETUTb, 4TO MOpuiHas (opMa OCeTPOBBIX
pbi6 MMeeT OueHb BBICOKHE [MOKA3aTe/NH POCTa, O 4eM
CBHAETENLCTBYET KO3(DDHLUMEHT HAKOILJIEHUS] MACChl,
KOTOpbIH y Geayru cocrasasier 0,72 ex,., y rubpuia —
0,68 en. ¥ crepnsian KoadpHLMEHT HaKOIIEHUs Mac-
cbl B 2 pa3za HuKe. [IMHAMMKA POCTa MCC/IeI0BAaHHBIX
0b6BeKToB npeacTasiaeHa Ha pucynke 105.

Ha npeacraBneHHol jvarpaMmme BHAHO, 4TO Hau-
GoJIblINE [OKA3ATEJH POCTA XApaKTepHbI sl GeyTH
u rubpuaa. B mepBbiit Mecsit BbIpalllMBanusl KpUBble
poOCTa 3THX BHJOB COBIAJAIOT, NO3aHee poct Gemyrw
CHHKAETCH W 10 KOHLA CeHTAOps oTcTaeT or rubpui-
HOM (hopMbl, 3aTeM HabJIIo@aeTcsl Pe3Koe YReJIHYeHHe
pocta, ¥ B HosiOpe Gesiyra HauMHaeT olepexaTh M-
Gpuaa. Takoit pocr Gesyrit MOXHO CBsizath ¢ ee HHo-
JIOTHYECKHMH OCOOEHHOCTSIMH, [TOCKOJIBKY 3TOT BMJL
OCETPOBBIX B HIOJIE — ABIYCTe HAYMHAET CKAaTbIBAThCH

Tatanua 13
CpaBHHTe/bHbIE TOKasaTeu rudpuaa (cTepasb x Gemyra)
H POAUTENBCKUX BUIOB OCETPOBBLIX PhIb

Tubpun
[loxkazaTemm Benyra | (crepasiapx | Crepasiib
benyra)
Macca 34011 | 3+011 | 3+0,11
HAYAIBHAS, T
- 584 + 1,06 | 487 = 1,02 | 818+ 0,64
KOHeYHast, T R e S
Dbk, _ 581 484 788
IPUPOCT, I
Cpennecytou-
HBIH NPUPOCT, I 2,78 2,32 0,38
Kosdduunenr
HAKOTLIEHHUS 0,72 0,68 0,31
Macchl, efl.
Bpemst Bbipa-
HIMBaHHA, CYT. 208 208 208

B Mope. IIpu nepexojle K MOpCKOMY 006pasy KH3HH
MPOHUCXOJAHT H3MEHEHHE €10 06MeIIEl BeNIecTs U MpH-
CHDCU6J’[EHH(:‘ K 60.;‘18(:‘ HH3KHM TeMIlepaTypaM. Hp}‘]
3aperyJjiMpoBaHMM 11apaMeTPOB BOJIHOH cpefbl T'd-
GpuaHble (QOPMBI GCETPOBBIX PLI6 IMOKA3ATH BBICO-
KHE TEMIIbI pOCTa BCJIEACTBUHE TOIO, 4TO OT CTEPJISAIN
OHH YHAC€/10BATH II]]HCIIOCO().I‘]GHHOCTIJ K lTpCClIOI:"]
BO/E. ﬂ.ﬂﬂ CpaBHEHHA Mbl NPUBOAHM JUaTPpaMMYy pO-
cta crepiasiau (puc. 103).

Takum 06paszoM, CpaBHUTEIbHAST OIIEHKA PE3YJIb-
TaTOB BblpalllUBaHHA pPa3/IMYHBIX BHA0B OCETPOBBIX
pbi6 U ux rn6pUAHBIX (hOPM TOKa3ana, yto Haubosee
BbBICOKHMMHM TeMIIaMH pOCTa IPH ONTHMAJIBHBLIX YCJIO-
BUAX BOJHOW cpejbl Xapakrepuayercsi u besyra, M
I'H(}pir{,[[ cTepiisib x 6CJIyI‘EI., HO [1JIA BbLIpalllMBaHKA
B YCTaHOBKax 3aMKHYTOI'O B()HO()G(:‘(‘.HE‘-ICHHH MOAHO
PEKOMEHIOBATE UMEHHO rubpunHyto dhopMy, ¥ KOTo-
pDﬁ 6oJiee BEICOKHE TI0KA3aTEJH pocTa.

4.5.2. PE3YJIBTATBI BBIPAIIIUBAHUS OCETPOBBIX
B BUMHHWU IEPUO]

HPH BBIPAIIUBAHHH PA3JTHYHBIX BH/I0OB pb[6 B
YCJOBHAX €CTeCTBCHHOIO TEMIICPDATYPHOTO PEXKH-
Mad BOJABI OJHHMM N3 Haubosiee CIAOKHDBIX 6HOTEKHH-
YeCKHX NPOUECCOB ABJAETCA IPOBEJACHUE IUMOBKH
(Kanaes, 1976). B nepuoz ¢ oxtaGps 110 anpenb Ha
NpYyA0BbIX X03sicTRaX MPOBOANTCA 3MMOBKa CEro-
JIETKOB M TOJOBHKOB oceTpoBbix puif. [lepecanka
PHIOBI B 3UMOBAIBHBIE IPY/Ibl SBJISIETCS CTPECCOBBIM
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Puc. 104. Beayra, sirpapn 2006 r. (Juinna 55 em, macea 649 1)

(paKTOPOM, HETATHBHO CKAa3bIBAIOIIUMCH Ha (U3N0-
JIOTHYECKOM COCTOSIHUM. Phifa nogsepraercs m me-
XAHUYCCKUM [OBPEHKACHHAM, YTO CHOCOOCTBYET pai-
BUTHIO 3abosiesannilt. B npakruke axpakyibrypbi
NPEANPUHUMANINCH TONBITKH TPERPATUTD 3HMOBKY
PGBl B MAKCHMAJIBLHO KOHTPOJMPYEMBIH [IPOIECe
(Axumos, 1974).

[Tepea Hamu crosiia 3amada HCCAe10BaTh PpocT W
Pa3aBUTHE Pa3iUuHbIX BUAOB OCETPOBBIX PBI6 U WX
rHOPUIHBIX (hOPM B NIEpHOZ ¢ OKTAGPS 110 anpeis B
PEryJIMpyeMbIX YCJOBHSIX BOAHOM CPejbL.

A.B. Tapunbim (1976) mpoBojiniamcs HaydHO-HCCAe-
JIOBATENBCKUE DKCIIEPHMEHTHI 110 3UMHEMY CoflepKa-
HUI0 MoJoju peib B GacceiiHax, nokasaBlIHe BO3-
MOKHOCTDb BJIMAHMWSI HA TPOLECC 3UMOBKH. OnbiTh
10 3UMHEMY CO/EDKAHUIO PBIOLI IIPOBOMINCE B
NPsAMOTOYHBIX Gacceiinax v B Gacceiinax ¢ o6oporT-
HBIM BoflocHabkenmeM. B takux Gacceiinax k komy
3MMOBKH OTMeYanoch 0ojlee BLICOKOE COjepKaHue
Oestka | 3KHpa B Tese poib N0 CPABHCHUIO ¢ TAKOBBIM
B npsaMorounbix (Korosa, 1979).

CyuecTByiomas To4Ka 3peHnsi, COIVIaCHO KOTOPOit
MOJIOj1b OCETPOBLIX TIPH TeMiepaType Bojibl Hike 6 °C
nepectaet nutarbest (Muxees, 1982), ouesujiio, He
BIIOJIHE clipaBeaansa. [locne ecrectsenHoro nonmske-
HHsI TeMITepaTypbl BOJbI B IPY/aX MPEKPAIIAIOT KOPM-
JgcHue. MuorosetHie HecieoBanus NI0KA3AIH, HTO
OCCTPOBBIE JIOCTATOYHO AKTHBHO [TUTAIOTCSA 3UMOM, HO
KOJIMYECTBO €CTECTBCHHBIX KOPMOB B TIPY/Iax BechMa
OTPAaHHYEHO U He MOKET 06eCneunTh HX MHILEBbIE 110-
TpebHocTH. Kpome TOro, B 3UMOBAIBHBIX BOjIOEMAX,
CAC OTCYTCTBYET LHOCTOSHHAS [IMPKYJISIIIUS BOJIBI, I'1-
JAPOXHUMHYECKUI H Ta30BBIH PEXKHMBI HE COOTBETCTRY-
0T ONTHMaNbHBIM. BeIHYKAeHHOE ToNoganne B He-
GaaronpusiTHLIX AOHOTHYECKHX YCJAOBHAX IPHBOLNT
K YTIIM3AIMHM OPrAHH3MOM Pbi0 He TOIBLKO 3anachbix
BCIICCTB, HO W CTPYKTYPHBIX 9JIEMEHTOB KJIETOUHBLIX
MemOpai. OTciofa — oTepu Macehl Tea, KoTopbie jo-
crurator 30 %, caygan rubesn poiobl (6oaee 20 %)
U JUTUTESIbHDBIH BOCCTAHOBNTEAbHBIH MEPHO/, BECHOI
(Jlobaakosa n ap., 2000). Kak npasumo, takas peiba
ocaabiena n nogBepskeHa 3aboeBaHIAM.
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B xossiictBax PocrtoBekoit obmactu, rae pwiba
3UMYET B NpyaX, CPegHsisl Macca TOAOBHKOB I1OCJE
aumoBkH coctaBiaster 110-150 r (3AO <«Kaszaukas)
(IToHomapesa u z1p., 2006T; 20076).

Ha skcnepumentanbHoit Oaze «KarambHuk» TH-
OpH/1 3UMOBAT B PETYIHPYEMBIX YCJIOBHAX, KOPMICHHE
€ro He TPEeKPAIANoch, YTO TO3BOIMIO H30EKATH He-
TATHBHBIX MMOCJAEACTBHH. B phiOOBOIHOM MOMeIIeHIM
AKBAKOMILIEKCA CIeIHATbHBII MUKPOKJIHMAT MOAep-
SKUBAJICS TIPH MOMOIIU CIIUT-cucTeM (puc. 106).

Prifa xapakrepu3oBaiach XOpOLHMH (PH3NOIOTH-
YECKUMM TIOKA3aTEeJIsIMH, HAOJIOIAIOCh  YBEJMYeHHe
MacChl CETOJIETKOB 32 BPeMS 3UMHETO COTePKAHUSI.

[losiepkanye ONTUMATLHOTO TeMIIEpaTyPHOrO
pEKMMA B [OMEIEHUH TT03BOJIHIO CO3/1aTh HEOOXO0-
IUMYIO TEMIIEPATYPY BOjbl B pbiGOBOAHBIX Gacceil-
Hax. KHcaopoHblil pexuM MojulepkuBaii jlono-
HUTEAbHBIM aapupoBanneM. CpejHue mnokazarenn
BOJIBI B YCTAHOBKe cocTap/siiaun: temiieparypa 20,2 °C,
HACBIIIEHHE KUCaopoaoM 74—75 %, 4TO COOTBETCTBY-
eT ONTHMAJbHBIM TIOKazatessiM. Biarojapst aTtomy
peIOa B 3UMHUI IIEPHO/] HE MEPECTABAIA TUTATHCS 1
mana npupoct Maccsl 301,6 T mpu cpeaHecyTOUHON
ckopoctu pocra 1,2 % u xoahduumnenTe Haxkoe-
Hug maccesr 0,082 ea. (puc. 107).
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Puc. 107, UaMmcHeHue AMHAMHKH pocTa Tubpmujga crep-

JAlb X (’)eﬂyra B HEPHO] 3HMORBKH

Taknm 0OpasoM, Peryiupysl napaMeTpsl cpeibl,
MOKHO JIOOMTLCST YBEJMUEeNUs pasMepHO-BEeCOBBIX M0-
KasaTesied B auMHee BpPeMs, YTO He CKa3bIBaeTcst OT-
PHIIATEILHO Ha 340POBbE PHIObI H OKOHOMUYECKH Bbl-
roaso (puc. 108, 109).

Hamu taxske OBbLIM NPOBEIEHB] SKCTIEPUMEHTBI 110
BBIPAIIMBAHHIO JIOHCKOH CTEPAsM B 3UMHWI TIepH-
ofl. IlepBble OMBITBI IO BHIPANMBAHHIO CTEPJSIM B
auMHuit mepuoa B npyaax upopoguan M.M. Cyxo-
BepxoB, B.M. Koponesa, A.C. ITucapenkosa 8 1956 r.
(CyxosepxoB u ap., 2002), oHH YCTAaHOBW/IHM BBICO-
KYI0 BBDKHBA@MOCTh M ILTACTHYHOCTb TOTO 0OBEKTa.
YeTaHOBIEHO TakkKe, 4TO CTEPJS/ib B 3UMHHIL 1epu-
Ol TTUTAETCS M MPOSBISICT BBHICOKYID YCTOHUYMBOCTb
K HHU3KHM TeMIIepaTypaM, a TaKxKe JacT MPHBEC OT
40 r u 6oxee npu orxone 0,9 %, uto Kpaiine Majio B
CPaBHEHHMH C JAPYTHMU BHIAMH OCETPOBBIX PbiD.

Crepasanp, Kak H3BECTHO — OJMH U3 CAMbIX TYI0-
POCJBIX BHAOB Cpeay 0CeTpoBbIX poib. Oanako npu
TIOMOLY PETYJIUPOBAHUS MAPAMETPOB BOIHOMH CPefibl
1 MHTEHCUBHOTO KOPMJIEHUS 3UMON MOXHO A00HThb-
Csl 3HAYMTEABHOro npuseca. CTabuiMaaiyst Temie-
patypsl B bacceiinax B npejenax or 20 o 21,5 °C

Puc. 108, Tubpua crepasan x Gesyra, mapr 2006 r.
(macca 1,4 kr)
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Puc. 109. Bolpanusanye paccopTypoBaiinoii Ha TPH Ipyli-
116l TOBAPHON poIObI (rHOPHA cTepasiih * Genyra)

HPH COAEpXKaHUU Kueaopoia ot 65 no 88 % nossosu-
J1a CO3/IaTh ONTHMAIBLHBIE YCAOBHS IIST POCTA JIOHCKOI
crepasiay. [lokasarenu pocra a1oi poibbl B 3UMHUI Te-
PHOiL IIpeicTaBaeHs! Ha pucynke 110. Obmgit npusec
3a TICPHOA 3UMHETO BLIPAIMBAHUS Y JIOHCKOH CTepisi-
/M COCTaBUA 5,7 T, cpeIHeCYTOMHAsl CKOPOCTh PoCTa —
0,6 %, koapdumpent Hakorenus macent — 0,002 e,
st cpaBHEHUsl HPUBEJIEM CREJEHHS] O 3UMOB-
Ke CTEepJIsiiH MPH TeMIEPaTYPHOM PeXUMe BOJbI B
ecrecTBeHHBIX yeaoBuaX. [lo pannesiv B.I1. Muxeesa
(1982, 1984), cTepasab 3UMoii He NUTAETCS H B 3TOT
nepuoj, ee He KOpPMAT. BhpDkuBaeMocTh B 3UMHMIL
nepuoy, coctasaser 90 %, mMacca yMeHbliaetrcs Ha
12-17 %. B Bogoemax cpegneii nojsocst Pocenn npo-
JO/BKUTENBHOCTD COEPKAHUSA CErOJIETKOB B 3MMHHX

=]
L=-]

S S — |

macca, r
2 8 28

58 1 T . )
6 aHBaps 15 cheppans 1 mapTa

Puc. 110. /lunamMuxa pocta OHCKON CTEPIsAN TIPH pery-
JIMPYEMBIX YCJAOBUSIX BOJAHON Cpejibl

cajlkax, B TOM YHCJE B CR/IKaX 10/10 JbJOM, MOKET
coctapnaTe oT 190 mo 240 nueil, ¥ ceroserkor mac-
coit 17,3-46,3 r BBDKMBAEMOCTb B aUMHMIT NepHOT,
npesbiraer 90 %.

ITpu npogomkuTensHOCTH 3UMOBKH cBbimie 200 aHeit
Macca roJOBHKOB CTEPJSIM MOXKET YMEHBITUTBCH Ha
10-20 % no cpaBrenmio ¢ ceroserkamu. st coxpa-
HENUs IOCaA0YHOIC MaTepHaia 3HMOBKY PEKOMEHTY-
€TCsl NPOBOIUThL HA MOJOTPETON BOjE AJCKTPOCTAH-
M, IIe CETONETKU CTEPISAIM PACTYT U ZHMOIL.

MarouHoe cTafio cTepisiii TAKKE MOIKHO Bbl-
paliMBaTh 3UMOH, MCIOAb3YS MOJOTPETYIO BOJY
teroanexTpoctanimit,  Ilepexos npounssoxnTeneit
CTEPJISAM B HEPECTOBOE COCTOSHUE HPOUCXOAUT TIPH
temnepatype Boabl 10—-11 °C. Ilpu 3umHem conep-
AKaHUH NPOHIBOJIMTENEN A TEILILIX BOAAX AJEKTPO-
CTRHUHUIT OH HacTynaer npuMepHo Ha 1,5-2 mecsia
paHbIIIe.

Takum obpaszom, peryJnpoBanne yeJaoBuil obura-
HUS CTEPJIAAN B 3UMHMIE IepHOj obecrieuuBaeT mpu-
palieHne Macchl PhiG 1PU BBICOKOH BBIKHBAEMOCTH.
3a nepuojl BuIpaliMBaHs ruOpHaa cTepsib x Oeayra
VJAI0Ch NOJYYATD YBEITYCHUE CPEIHECYTOMHONH CKO-
pocti pocta 1o 1,2 %, y crepasian — go 0,6 %, npupocr
Macce! yBesmuuiest B 1,8 pasza y tubpuianix popm oce-
TpoBbIX, B 1,1 paza — y ctepasaay (puc. 111, 112),

4.5.3. POCT H PABBUTHE CTAPIIMX BO3PACTHBIX

TPYIIIl OCETPOBEIX PHIB

B ycnoBusax aksakomiviekca OHIL PAH 6w
NPOBCACH CPABHUTE/ILHBIH AHAJM3 POCTA CTAPUIMX
BO3PACTHBIX CPYII OCETPOBLIX Pbil B pasjHuHble
CE30HHBIC MEPHO/bl IIPH PeryJHpPYeMbIX YCIOBUAX
ROZHOH Cpeibl.

B npoilecce uccnenoBaHUs OKA3ATENN COCTOA-
HHS BOJbI OTJMYAIMCH B LEJ0oM C¢Ta0WIbHOCTDIO,
kosedisich B Hebosbmux npejenax (puc. 113). Ha-
ChlllleHHe BO/IbI KMCJAOPOJOM BecHoU ObL10 B npese-
nax 78-89 %, aerom — 80-95 %, ocenbio — 80—98 %;
yposetb pH konebanca B npeaenax 7,2-7,8. Takoii
KHCAOPOAHBIA pexkuM M yposerb pH ontumanbHbl
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BBIPALIMBAHUH CTEPIISIN
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Puce. 112, Crepasiap AoHckas (Bospact 12 mecsmes, macca 110 1)
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Pue. 113, Iokazatean cocTosinmst Bojgbl B OacceiiHaX aKBaKOM-
IJeKca IPH BRIPAIIMBAHHK THOPHA cTepasiab * Geayra;
A — pecua; b — nero; B — ocenn

KaK /i1 BBIPAIIMBAEMbIX PBIO, Tak W it paboThi
OHOJI0rHYeCKOro (PUIALTPA U PA3BUTHS B HEM HUTPU-
dunmpyomux Gakrepuil. Temueparyphbiit pexum
noyiepxkusaiy B npeaetax 20,5-21,5 °C, uro nosso-
Juno co3narh Haubosee OiaronpusTHbIE YCJIOBMA
JUISL POCTA TOJIOBUKOB rHOPIJA B TeYeHUe rojia.

B nepros ¢ Mast o HIOJIb TOJOBUKH THOPUAA BbI-
pamuBatich B HacceitHax miaomaibio 4 M%. JluHamu-
Ka pocta THOpHA IpejcTaBieHa Ha pucyHke 114,

1700 7
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= 1300 T

1 mapra 19 Mapra' 11mas 15 woMa  5wiona 25 mona

Puc. 114. [lunamika pocta Macenl THOpHIA B TEPHOJ
€ MapTa no uioJb

Kpynnbie ocofu Gecrepa 25 wionst Obian nepe-
CasKeHBb! 151 Ja/IbHeHIero Belpallsaius B Hacceiin
obmieit mrom@ansio 9 M2 JluHamika pocta rubpuaa ¢
U0 TI0 OKTAOPE NpejcTaBiena Ha pucynke 115,

Jis noaHoil ouenkn pocra rubpHaa crepasiib X
Oestyra Hamu ObLTH OMNpeJeieHbl CPeJHeCYTOYHbI
IPUPOCT H KOAMDHUIIHEHT HAKOTLIEHWS MACCHI B pas-
Hble MMepHo/bl BhIpaluBanus (puc. 116, 117).

CreryeT OTMETHTB, UTO 32 EPHO/I BRIPAILIBAHHIS
(1 rog u 7 MecsaueB) cpejHAsa mMacca rubpuga crep-
asiib x Genyra coctaBmaa 2 470 1, MAKCUMAIbHAA —
2650 r (puc. 117).

Haunboupuruii cpegHecy TOYHBIH IPUPOCT OTMEYEH
B KOHIIE JieTa ¥ oceHblo. Ecin B Mae OH CcOCTaBJIsLI
3.2 %, To B KOHIle JeTta U oceHblo — 12,8 %. Takoii
MHTEHCUBHBIN POCT B KOHIIE JIeTa ¢BA3aH ¢ HHON0TH-
YCCKUMHU 0COOEHHOCTSIMH OCETPOBBIX PbIO, TIOCKOJIh-
Ky TIepell 3UMOBKOH OHM WHTEHCHBHO MHTAIOTCS H
PACTYT, CO3/IaBas pe3epB Ha XOJOHBIH CE30H, KOTAA
MHTEHCHBHOCTE BCEX OHOJOTHYECKHX MPOLIECCOB 3a-
TyxaeT. B mepuoa mHTEHCHBHOTO PoCcTa HEOOXOAHMO
MEHSITh 1 HOPMY KOPMJICHHS.

Hamu oT™MeYeHBI HECKOMBKO CE30HHBIX ITHKOB T10-
BBIIIIEHUS WHTEHCHBHOCTY TTUTAHUS U pocTa rudpu-
HOH ¢hopMBI OCeTPOBBIX PHIO AaXKe MPH CTAOUIBHBIX
mapaMeTpax BOAHOM cpemsl. Takue ke 3aKOHOMEp-
HOCTH OTMEYEHBI W TIPU M3YYCHHU WU3MEHEHUS KO-
athHIMeHTa HAKOIUIEHUS] Macchl B TEYEHHE BCETO
nepuoja BelpamuBanus (puc. 118).

Perynmupys napaMerpsl BOTHOH cpejibl, HAM Yaa-
JI0Ch MAKCHMATBHO YBEJIUYUTh POCT BEIPALIIMBAEMBIX
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Puc. 116. CpeanecyTounibiii poct ruOpyia crepisiib x Oesyra
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Puc. 117. Jlunamuka pocra rubpujia crepisis x Heayra B
2006-2007 rr.
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Puc. 118. Mamenenne xoachduimenta HAKONIACHHS MACCHL

rubpuga cTepasan * Geayra

00BEKTOB, ONPeIeHTh Ce30HHBIE KOJeDaHus HHTEH-
CHBHOCTH POCT&, (PH3UOJIOTHYECKOE COCTOSHIE Opra-
HH3Ma PBIO B pa3HbIe MEPHOJIbI OHTOrEHE3a,

Taxske OBLIO TIPOBEJIEHO HCCIEJOBAHKE IBYX TO-
NyJAUud CTEPIAAN: AOHCKOH M BO/IKCKOH. TomoBH-
KH BOJDKCKON crepiisaay Obliu 3aBesennr ¢ HITIL mo
ocerpoBoacTBY «BMOC» B Mapte 2006 1. ITo Macce
OHM HEMHOTO OTCTABAJH OT JIOHCKOH cTepJisju, mu-
TaBluelicst B 3SUMHUH nepuoj (puc. 119). PriboBoguHo-
OnomnornyecKkne MOKA3ATENH JBYX TPYII CTEPAsIn
pejacTaBieHbl B Tabauile 14.

CremyeT OTMETHTD, YTO OCEHBIO Macca CTEPJsIIN
BOJIKCKOH M IOHCKOU morry.siuuu cocrasmsiia 200,1
u 2257 T cOOTBETCTBEHHO [PH OJAMHAKOBOM Ko0ad-
thuntuente Hakorsienusi Maceot 0,04 exn. 3a Bech 1e-
puon BeipanBanus. Cosganne oNTHMAIBHBIX YCI0-
BUIl MO3BOJMUO TOJAYUUTh CTAaOUIIBHBIE PE3YIbTATHI
poCTa Macchl JIBYX IPYII CTEPJISIIH.

Brrpamupanue 4MCTBIX JUHHIH OCETPOBBIX PHIG
B aKBapHaJbHOM KOMILJIEKCE TIPH ONTHMHU3ALNH Ta-
pPaMeTpoB BOAHOM Cpeibl H HOPMHPOBAHHOM KOPM-
JEHHM T03BOJUIO MOJYYUTh UHTEHCHBHBIA pOCT B
KoOpoTKHe cpokH (puc. 120-123).
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Pue. 119, /Iunamuka pocra gonexoii (A) 1 Bomkekoil (B)
crepasiau B 2006—2007 rr.
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Tabanua 14
P5I60BOAHO-OHOMOTHYECKHE TT0KA3ATEH CTEPIIALN

BOJDKCKOMH H JIOHCKOI MONMyJIsiiuu -

[TokazaTtenn Boaxkckas HoHckas
CTepAAlb CTEPAAAb

Macca HavasibHas, T 67,5+4,2 77,2%£5,0
Macca koHeunasd, r 200,1£7,7 225,7+£8.1
O6mmii mpupoct, r 132,6 148,5
CpennecyToYHbIH 0,88 0,99
TPHPOCT, T
Koaddbuunenr 0,04 0,04
MacCCOHAKOILTEHHA, e,
Bpemsi BbIpaliMBaHUs, CYT. 150 150

454, UICCJIENOBAHUE PUTMOB IIMTAHUA
OCETPOBBLIX PbIB

CyTO4YHBIH PUTM NHTaHKs pbid BO MHOTOM 3aBH-
CHT 1 OT X MophodHU3NOIOTIYecKNX 0cobeHHOCTE,
¥ OT COCTOSTHUSI KODMOBOIT 6a3bl, 0T 0coBeHHOCTEN
06pa3a KM3HM OPTAHU3MOB, KOTOPHIMU OHH MHTAIOT-
cst (Kanaesa, 1956; CmanoBckas, Tpuropam, 1961;
Hebonbeuna, 1965). M3-3a ciaboro 3peHus rIaBHYIO
POJIb B TIOUCKE THIIA Y OCETPOBBIX UTPAIOT OPraHbl
GokoBOH UHUM U ocs3aHuA (AHapusues, 1955).

M3yueHreM BOIMpPOCOB, CBSI3aHHBIX C PHTMOM
IIUTAHHS OCETPOBHIX B €CTECTBEHHOM cpene obura-
HUsI, 38HUMAINUCh MHOTHe uccaeaoBatenun (MBoii-
aoBa, 1965; 3akopa, 1971; 1978). Anammua sTux
JIAHHBIX TOKA3BIBAET, YTO OCETPOBBIE B TEYEHHE
CYTOK MHTAITCS C Pa3HOH CTENeHbI MWHTEHCUB-
HocTu. IIpH YeTKO BBIpaKeHHOM PUTME MUTAHUS
B TedeHHe CYTOK HabaiomaloTcsl gBa MHKA, KOTO-
pbie OOBIYHO NPUXOASATCS Ha YTPEHHHE U BeyepHHe
yacsl (3akopa, 1971) - mexmy 5%-8% u 18%0—19%
yacamy. B ocranbHOe BpeMsi oTMedaeTcs cram MH-
11eBoii akTHBHOCTH. Benmunna cyToyHOTO pannoHa
HaXOJAHTCA B NPSIMON 3aBUCMMOCTH OT KOJIMYECTBA
KOPMOBBIX OPraHH3MOB B OEHTOCE.

B 3ajauy Hammx uccieI0BaHHl BXOAUAO U3yde-
HUE CYTOYHbIX PUTMOB ITMTAHHS THOPHIA CTEPIISIL X
Gesyra IpH peryJiMpoBaHUH TapaMeTpPOB BOIHOM cpe-
OBl ¥ ONpefeeHie Ha OCHOBAHMHM 9THX JAaHHBIX Gostee
abheKTUBHOIO paclipejieieHus CYyTOYHOTO PAIMOHA.
[To Hammm HabmogeHusiM, Jydiie Beero Gecrep mo-
TpebsisieT KOPM B yTPeHHME U BedyepHue yachl (7% u
19%), 4yTo COOTBETCTBYET AUTEPATYPHRIM JaHHBIM, B
Xofe sKcriepuMeHTa poifbl GBLIM MOJENTEHBI Ha JBE
rpynnel. IlepBas rpynna moiayyajia KOpM IO TpajH-
[IMOHHON TEXHOJOrUY (PABHOMEPHOE pacripeiesieHHe
cyTouHON HOpMbI). Bropast — B yrpennue (7°) u Be-
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Puc. 120, TeMnbl pocTa pyCCKOro oceTpa B aKBapHaJbHOM
KOMILIEKCe
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Puc. 121, /IluHaMuKa pocra pyccKoro ocerpa
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Puc. 122. Temnsl pocTa 6enyrH B aKBAKOMILIEKCE
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Puc. 123. Iunamuka poera 6enyru

yeprue (21%) vacet mo 30 % OT HOpMBI, B JIHEBHbIE
(11% 1 15%) no 20 % nHesHOI HOpMBI. Pesyanrarn
BhIPAIIMBAHMS [TPEACTABIeHbl B Tabauie 15,

YBesqmueHne O3Bl KOPMJIEHHS OTPa3dnioch Ha
pocte pbid. Bo Bropoii rpyrie ofmuii npupoct oka-
3aJICH 3HAYMTENBLHO Bblllle H cocTaBua 164 r npu
CPEeIHECYTOUHOM npHpocTe 5,4 r 1 KoadduimenTe
HakomteHust macest (,104. B neproii rpynmne ¢ pas-
HOMEPHBIM pacrpe/lefieHHeM CYyTOUHOTO PallHOHA T0-
KasaTen GbUTH 3HaUMTeNbHO HWxKe, ClemoBaTenbHo,
HOPMa KOPMa J0/KHA ObITh PACHpe/iesieHa ¢ Y4eTOM
PHUTMa IIHTaHUA, TO €CTh YTPEHHSISI M BCUCPHSIS 103BI
J0JKHBL cocrasisaTs no 30 % ot obuieil cyrouHoii
HOPMbI KopMJleHust. Takoe perysinpoBaHHe palllOHA
B CBS3M ¢ OHONOTHYECKHMMH PUTMAMK OKA3bIBAJIO T10-
JOAKHTeAbHBIH apdext na poer pubur. Kposme toro,
IpH IepepaclpejiefeHin CYTOYHOH HOPMBI KOPM
pacxojoBanica Hosee 3KOHOMHO,

B mporecce skcnepuMenta ObliN BLIACICHBL He-
KOTOpBIC 3aKOHOMEPHOCTH BBIPAUIMBAHHS OCETPO-
BBIX PBIO IIPH PeryJaHpyeMbiX yC/IoBuax. Bo-nepsbix,
B OIpefeieHHBIE TEPHO/bl POMCXOINI0 3aMeLIe-
HHE POCTAa W M3MEHsSJIach HHTEHCHBHOCTL TTHUTAHMS,
XOTsl YCIOBHA COMEPHkKAHWSA OBLIH ONTHMAILHBIMI,
YTO, BEPOSTHO, CBA3AHO ¢ OHOJOTHYECKMMH PHTMa-
MM, [POCIEKUBAIIMMHICS B Npupose. Bo-Bropoix,
HA POCT PBIO B PETyJIHPYEMbIX YCJIOBMAX OKasblBa-
JIM BJAWSIHUE Takue PakTopbl, KaK nepecajika, CMcHa
KOPMOB, YXyJIIeHHe THIPOXUMHYECKOTO DEeKUMA U
paboter Guonorndeckoro gpuisrpa. IT0 0OCTOATEND-
CTBO TaK:Ke HeoOXO[UMO yYuTHIBaTh (puc. 124, 125).

WN3BecTHO, UTO MHTEHCHBHOCTb ITUTAHHS 3ABH-
CUT M OT BpEMEHM CYTOK, ¥ 0T cezoHa. MaveHeHns
TeMIIEpaTyphl TAKXKe OKa3bIBAIOT BJMSHHE HA aKTHB-
HOCTB MUTAHUS,

Ce3oHHbIe U3MEHEHUST B PUTMaX MUTAHUSI MBI H3-
yuaam Ha TMGPUIAX OCETPOBBIX PbI6 B TeueHue 2 Jiet
(puc. 126). 3aMensenne TeMma pocta oTMeYaln
C CepefyHBI CeHTAOPSI 10 HOSIGPSE M ¢ KOHIIa Mas Mo

Tabauna 15
[Mokaszarenu BoipammBanus rudpuia crepisib x Geryra
MPH PA3HOM CYTOMHOM PAIIHOHC KOPMJIEHHS!

1-51 2-5
Hokasarenn rpynna | rpynna

Macca HavanbHas, 300 300
Macca koHeynas, r 401 464
O6uuii npupocrt, T 101 164
CpejiHecy TouHblii IpupocT, r 3.3 54
KoahpmnmenT nakonnenns macent, et | 0,067 | 0,104
BpeMst BoipaimuBanus, cyT. 30 30

koHet uoua. [lepsoiii nepuos ObL1 CBAZAN € 3UMHUM
HOXON0/aHUEeM BO/bl. B ectecTBeHHBIX yCaoBHAX ¥
OCETPOBBIX  CHUIKAETCSI
UMEHHO B 2T0 BpeMsi rojia. B BeceHHe-JICTHHH TICPHOJL
3aMe/llIeHHe POCTa CBI3aHO ¢ BBIXOJOM H3 3UMOBKH
U HEOCTATOUHOH 0OeCIeyeHHOCTRIO KOpMaMH, 3Ha-
e OMOJOTHYECKUX PHUTMOB MO3BOJMIO HOPMHU-
pUBATL KOPMJICHUE PbIO B 3TO BPeMsl M IOJY4YHUTD
XOPOIIKME Pe3yJIbTaThl NPH BHIPAIIHBAHUW B pery-
JUPYEMBIX YCIOBHSX BOJHOMH CPejibl.

[u6puanbie opMbl OCETPOBBIX Pl XapakTepH-
30BAJMCH BLICOKHMHU TEMIAMH POCTA U XOPOIUIO Ha-
Oupann Maccy mpH ONTHMU3AIUH TeMIEPATYPHOTO
pexkuma. OHH XOPOIIO POCIH AaXKe B 3UMHHI Ne-
proa npu remneparype soabl 21-22 °C. Pacnpeje-
Jelnne CYyTOMHOH HOPMBI KOPMJICHHSI B 3aBHCHMO-
CTH OT PUTMa NATAHUSA JaBajo BLICOKHI NPHPOCT.
3a 9-12 mecsuer puidpl gocturan Macest 1,2—1,5 kr,
Beayra u ctepasiap oTandannck ot rubpuja jauna-
MHKOH pPOCTa Macchbl B PA3HOE BPCMsl ToJa.

Hcenepopanne ce30HHBIX OHOPUTMOB pbIG M0-
3BOJWIO YCTAHOBHTD TEPHOIBL, KOTAA MPOUCXOIUT
cHyKenne MHTEHCHBHOCTH MUTAHHSA, HOPMHPOBATH
Kopmatenine, dosee 3hpeKTHBHO HCTIOMb30BATh KOP-
Ma M OITHMH3HPOBATD MMPOLECC BLIPAIIHBAHMSL.

HHTCHCHUBHOCTL IIMTaHHA

4.6. KOPMA 1 KOPMJIEHHUE OCETPOBBIX
PbIE B Y3B

[Ipu BoIpalMBaHUK OCETPOBBIX PHIO B YCJIOBHSIIX
3AMKHYTOr0 Boj000ecHedeHnsi KOPMICHHIO Ves-
eTcs ocoboe pHuManne, ONTHMM3AUMS KOPMICHHUS
JaeT BO3MOXKHOCTL IOJYUYNUTLH MAKCHMAJILHBIC MTOKa-
3aTesiM CKOPOCTH POCTAa W BBIKHMBACMOCTH IPH MH-
HUMajbHbIX KOPMOBBIX 3aTpaTax.

Kopmiienne Gecrepa M CTEpUIsiin OCYLIECTBISIN
CYXWUM IPAHYJIMPOBAHHBIM MPOAYKIIMOHHBIM KOMOU-
kopmom OT-7 (puc. 127). Jdaunas peuenrypa pas-
paborana corpyanukamu Kadeapsl « AKBAKYJIETYDPA
W BOjiHbIE GUOpecypebl» ACTPaXaHCKOTO Tocymap-
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Pue. 124, Bavsinne pazandnbix GakTopoB Ha POCT Macesl
rubpuaa s 2006 r.
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Puc. 125. Bausinue pasinuHbiX (hakTOPOR HA POCT MAcChl
rubpuaa B 2007 r.
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Puc. 126. Ceaonnbic KomeHaHHst POCTa MacChl OCETPOBLIX PhIG
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Puc. 127, IpanmyanpoBaibtil MpoAYKIHOHHBIH KOPM
(pasmep rpany.t 1-2 vm)

CTRCHHOTO TEXHHYCCKOTO YHUBEPDCHUTETA. B cOCTAaB
KOPpMa BXOJIAT CAe/IVIOIHe KOMITOHEHThHI: M)’I(i:l. pbl()—
Hast, BUTasap (1POAYKT 1epepabOTKH IeHnYHbIX
3aPOJBIIIEBBIX XJ0MBEB), TAIOTEH KYKYPY3HbIH (11po-
JYKT KPAXMAJILHOH nepepaboTKH KYKYpPy3bl), MIPOT
COEBBI, MYyKa TIICHUYHAs, [POKKH KOPMOBBIC,
AKHMP PBIOUH, MOACOMHEUHOE MACA0 H BUTaMHHHO-
mutepaibhbiil npemuke BMIT I1O-5 (rabGa. 16).
[IpemMuKe npeacTaBsier cobol CHEeHHATBHYIO CMECh
BUTAMHHOB 0 MHKPO3JIEMCHTOB H BBOJMTCS B TIPO-
JYKIIMOHHBIC KOPMa JI7IST yIyuieHus (usnonornye-
CKOTO COCTOSIHHS, TIOBBILICHHSI TEMIIOB POCTA, Bbl-
AKHBACMOCTH, COMPOTHBJISAEMOCTH HHGEKITMOHHBIM
M HHBA3HOHHBIM 3a00JICBaHISIM, HOPMAIbHOI fes-
TEJIbHOCTH OPTaHu3Ma poib.

Ho moctwkenns maces! 50 © MOTOAb KOPMHIN
5 paz B cyTku (B 3%, 9% 14" 18% 23" yu), zartem
4aCTOTY KOPMJEHWs1 cHU3WIH 10 4 pa3 (B 6%, 11%,
16", 21" 4), KpaTHoCTb KOPMIJIEHMS! PacCYMThIBAIH
C y4eTOM BO3pacTa BbIPAIIMBAEMBIX 0CObei,
TpebnocTeil n purvmos nuranus. Pasmep kpynkn kom-

HX Mno-

(]I'IKO[)MUI! HI)I(]H}JE’.L-'IH B 3aBHCHMOCTH OT MacCChl Tetld
BHIPANIMBAEMON PBIOBI 110 CHIEIHAIBHBIM  TabIHIIAM
(Ionomapes u ap., 2002) (ta6a. 17). Cyrounyio Hop-
MY KOPMa TakiKe PacCHUTBIBAINA 110 KOPMOBBIM Ta-
Gavmuam (ITonomaper u ap., 2002) (taba. 18), sarem
AT Hd YACTOTY KOPMJIEHHA H (J]II)&E,-'[(!.-'IHJ[H ])3.3{']—
BYIO HOpMY Kopma. BoeceHne kopmoB B Hacceifnbi
OCYIIECTBIIAIN BPYYHYIO MAJTeHbKHMH nopuuaMu. B
3aBHCHMOCTH OT [10€1aeMOCTH BHOCHJIN KOPPEKTHBBI
B METOIMKY KOPMJIEHHSI W OTIPEAEISIIH PA30BYI0 HOP-
My kopma. Brociejpersuu, mocie orpaboTKH 3TOTO
pieMeHTa OUOTEXHUKH BBIPAIIMBAHUS, MOYKHO Mepe-
XO/IMTh HA ABTOMATHYECKOe KOPMJIIEHHE.

OnbiTHbe NAPTUH KOMOWKOPMOB TOTOBHJIN B
gabopaTopHbix  yeaoBugx. Jlasg  mpuroromieHust
CYXUX TPAHYJ HCIONb30BAIH BIEKTPOMACOPYOKY,
CYIIMABHBIN WKad u Habop pasHOAYCHHBIX CHT.
Takum crocoboM MOKHO ITPUTOTOBUTL HEOOJBIIYIO
MapTHIO KOPMOB HCIHOCPEACTBCHHO B XO3sHCTBE,
CHavasa 1o pelenTy M3TOTABAHUBAIN CMECh CYXHX
KOMIIOHEHTOB, NocJie J00ABICHHST MPEMHKCa CMECh
THIATEIbHO nepeMemmnBann 1 gobasisimn 25-30 %
BOfIBL. BIasKHYI0 cMCCh TPOIYCKAIH depe3 Msicopyo-
Ky, Tocie 4ero KopMocMech npuoOpetana ¢opmy
IITHHAPUYECKHX HUTeH auameTpoM oT 3 no 7 MM,
Paspesas HUTH, MOJAYYATH BJALKHBIC TPAHYJIB 11H-
JUHAPUYCCKOH (POPMBI ¢ COOTHOIMEHHEM JAJMHBI K
auameTpy He Oosee 1,5, 3arem BIaKHBIE TPAHY.JIbL
MOMEIATN B CYUIMAbHBIH HIKad HA CHelUalbHBIX
pPaMKax M CYIIMJH TeNJbIM BO3AYXOM (IIpH TeMIlc-
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Tabsmina 16
Cocras nuTaTEABHBIX BellecTB KoMOuKopma OT-7

KoMronerrs Conepxanue, %
BIPON 1IPOTEHH, He MeHee 40,3
Coipoii xup, He MeHee 11,8
Coipble yriaeBojibl, ne Gonee 21,3
Cuipas kiaeryarka, e Hogee 2,0
MHXKe3 1,3-18
[THXKeb 0,8-1,0
Banara, ne bosiee 11,0
MuHepasbhbie Benectsa, He Hoee 10,0
Ob6man aneprus,, M/1x/kr, e MeHee 17,8

patype 535-63 °C). Harperniii Bo3ayx nojpapaics
B CYMIMJIBHBIN 1IKad) CHU3Y W YIAISICA Yepe3 oT-
BCPCTHS MM BITSKHYK TpyOy. 3ateM ua nojaHo-
CTBIO BBICYUICHHDBIC T'PAHYJIbl HAHOCHJM Kup. Ilo-
CJIe 3TOTO I'OTOBbIH IPOAYKT MOXET CKApPMJIMBATLCS
peIfe WM XPAHWUTBCS B CHENUaibHON Cyxoif Tape
(puc. 128, 129).

JAs npUroTOBJCHHST KPYIIKH Mbl MCIIOJIL3OBAIN
MOJIYYEHHbIe TPaHyJIbl padMepoM 5 MM, JIpoGaenue
HPOBO/IHIN HA BICKTPOMCOPYOKe €O CHATOI MenKoii
MaTpHIeH U HOKOM, HCTIOJIB3YS 3KMMHOC KOJIBIO.
ITocne apobueHHsT TOIYYATH CMECh KPYIIOK PasHOTO
pa3Mepa, KOTOPYIO € MOMOIIBI) CHT Pa3/JiMYHOTO JHA-
METpa pa3jiesisiid Ha HY>KHbIe (ppakinu.

Ocoboe BHMMAHHE TIPH BhIPAUMBANNKN PLIOBI B
YCJIOBHAX BbICOKHX IUIOTHOCTEH NOCAJIKKH HeohXo-
IMMO yAedsTh dakrtopy crpecca. CTpeccoBbie cH-
TyallUM BO3HUKAIOT MPH MEPECAKE PHIObI, €€ COPTH-
POBKE, KOHTPOJ/IbHOM B3BCHIMBAHMUM H OTKJIOHEHHU
HoKasaTeeil BHElIHeH CPefbl OT HOPMBI,

KonTtponpHoe B3BelIMBaHHE CIEAVET MPOROCANTD
Ha 2JCKTPOHHBIX BECAX, [IPH 3TOM PhIOY HEODBX0MMO
B3BCCUTL BMECTE € BOJOH, 4 3aTeM JJIA MOJYYeHus
Beca pbIOBI BbIYeCTh M3 obiero Beca Bofy. [as cnu-
KEHHA PHCKA CTPECCOBbIX CcUTyaluil HeoOX0jMMO
BBO/IMTh B KOPMa acKOPOMHOBYIO KHCIOTY, Pacxoj
KOTOpOH yBelmuuuBaercst npu crpecce. Kombukopma
petenrta OT-7 cogep:ar HOBBIN MOAHMBUTAMMHHBII
npemukc I10-5, KoTopblil xapakTepusyeTcst HOBIIEH-
HBIM CoJlepKaHueM acKOpOMHOBON KHCIOTHI ¥ BUTA-
MUHONMOAOGHBIX BelllecTB huTuHa M pyTuHa. [locae
nepecagkil U TPaHCHOPTHPOBKH TPAHYJIBL KOpMa 10~
MOJHUTENBHO 0POLIAIT aCKOPOUHOBON KUCJIOTON M3
pacueta 10 r Ha 1 xr KoMOHKOpMa.

Tabaumua 17
CyTouHbIe HOPMBI KOPMJIEHHS OCETPOBBIX PBIO TPOYK-
IIHOHHBIMH KOMOMKOPMAMH B 3aBHCHMOCTH OT MACChl
TEA M TCMIICPATYPhI BOABI

Cyrounast Hopma, %
Macca tema poiobl, 1 ;
17-20 °C 20-24°C
3-50 10-5 10-8
50-100 54 5
150-200 54 5
200-250 4-3 4
250-300 4-3 4
| 350400 4-3 4
450-500 3 4
500-800 2 3
800-1000 2 3

Tabauna 18
Pasmep Kpynku u rpany. nMpoAyYKUHOHHOTO KOMOMKOPMa
AJS OCETPOBLIX Phif)

Macca Tema puib, Paamep rpanya, Mm
3-10 1,5-2,5
10-30 3.0-3,5
30-50 3,5-4,5
50-250 6,0-8,0
250-500 6,0-8,0
500-1500 6,0-8,0

KOS ILETR O
PR B L i 1 s O A b )

Puc. 128. Ilpoayximonnslii koMOuKopM (pasMep rpamy.
5-7 Mm)
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Pue. 129, Kopmaterue Hexyri (1,5 Kr) BHICOKOTPOAYKTHB-
HBIMH KOMOMKOPMaMu

4.6.1. UCCJIE[JOBAHME [UILEBOM
MMPUBJEKATEJIBbHOCTH KOPMOB

[Ipy  MCKYCCTBCHHOM  BBIPAIMBAINN  HEOOXOANMO
HCTIOJIB30BATH  KOMOMKOPMA, KOTOPBIC HE TOJbKO ¢0a-
JIAHCHPOBAHDI TI0 COCTABY ITHTATE/BHBIX BEIECTs, HO W
CTUMYJIHPYIOIIHE  TIONCKOBYIO PCAKIIIO OOBEKTOR Ha
onpejlesennntit sanax (Ionomapesa, [ysanxos, 2005).

Y oceTpoBbhIX OCHOBHYIO POJb B HOHCKE M 110-
Tpediaennn M HIPaloT 000HSHHE U BKYC (XCMO-
ceHcopHas cucrema). JlokasaHo, 4To ecrecTBeHHbIe
32NAXH BBI3BIBAIOT YETKO BBIPAKCHHYIO TOHCKOBYIO
peakimio ocerpopbix puid (lepuanosuy u ap., 1987,
Kacymsin, 1999).

[Tnmenyo npusaekaTesbHOCTh KOPMOB MOXKHO
B HHMX Pa3/MuHBIX BCUICCTB,
001A/IAOUX  ATTPAKTHBHBIMH  CBOMHCTBAMM.  JKC-
fepHMeHTAIbHBIE PAbOTHl O BBCACHUIO PA3ilMUIIbIX
aTTPAKTUBHBIX BelIECTB B COCTaB

HMOBLICUTH BBE/IEHHEM

HCKYCCTBEHHBIX
KOMOMKOPMOB JiJIsl OCCTPOBBIX PBIO OBLIN 11poBejle-
Hbl B AKBAPHAJILHOM KOMILTCKee Oasz0Boit kadepol
1Ozknoro nayunoro nentpa PAH w Acrpaxanckoro
rocyIapcTBEHHOTO yHuBepcuTeTa.
Onpegensiain crnocoOHOCTb TECTHPYEMOH phihbl Ha-
XO[HUTh MHIICBBIC YACTHILLI 110 3AI1AXY.

B KadecTBe aTrTpakTaHTOR [PUMEHSJIH MSCHYIO,
poIGHYI0, Kpaboryl0 M Kpepetounylo jgobaBkn. Ilu-
IIEBBIC APOMATH3ATODEI, K KOTOPbIM OTHOCATCA AaH-
Hble J00aBKH, MpeacTaBisiior coboii BKycoapoMaT-
YeCKHe BEIECTRA B cMecH ¢ HanognuteneM. B cocras
APOMATU3ATOPOB BXO/SIT TPAAMITMOHNIOE TTHIIeBoe
ChIPbE W MUIICBBIC A00ABKM. DTH BellecTsa yCuim-
BAIOT BOCIIPUSITHE BKYCA W apomata, CTHMYJIHPYs
HEPBHBIC OKOHYAHMSI, XOTSI cCaMu 110 cehe He NMeloT
HY 3anaxa, Hu Bryca ([pozecky u ap., 2004).

B onbITHBIC MAPTHH KOPMOR 110CJIe [IPUTOTOBIe-
HUsl PAHYJ BBOMIJIM ATTPAKTHBHBIC BEUECTBA Me-
ToAoM opomeHns. Tect Ha onpejesienne creneHu
PUBAEKATESBHOCTH  THIICBOTO  ATTPAKTANTA  JU151

TCXHHUYCCKOTO

OCETPOBBIX Pbi6 TIPOBOAMIN 110 patiee paspaboTan-
HOH MeTO/IHKe B clleHaibHoil yeranoske (Iposzecky
u ap., 2004). Onpeaensinn cnocobHOCTL TeCTHPYE-
MOH pbifibl HAXOAUTH THIEBbIE OOBLEKTBI 110 3al1axy.
Jlitst Toro 4ToOBI HPUTOTOBUTH TECTUPYIOLLIHE DKC-
TPAKThl ONBITHBIX KOPMOB, nopiiio n3 10 r xkaxioro
KOPMa ¢ Pa3/IHYHbIMU ATTPAKTAHTAMK noMeriaian B 1
BO/IbI, 3aTeM OT(OHIABTPOBLIBAAN. TecT poBOAHIN B
Y-ofpasHoil yCTAHOBKE, HMCIOMECH JIBL PACXO/Ls-
HUXCA 110/ YIJIOM PYKaBa M CTAPTOBYIOD KaMepy.
B craprosyio kaMepy nomemasnain BeIOOPKY 0ceTpo-
phix poif. [lo 0boum pykaBaM MEICHHO TOAABATH
BOjly. B Hauaie dKCHepUMCHTA 4epesd KalleibHHILY,
COEJIMHEHHYIO C JeJIUTEIbHON BOPOHKOI, B 0JIMN 13
PYKABOB HAMHHAJAM 1OJABATh JKCTPAKT MHIIECBOTO
aTTpakTanTa, Bo Bropoi — uucryio soay. [ogasae-
Masl BLITSKKA € ATTPAKTAHTOM JIOCTUTAlA CTAPTOBON
Kamepbl depes jpe MunyTtol. B atoT MOoMeHT nepe-
FOPOJIKY CHHMAJAN W IIPEJOCTABISLIN PeIOC BO3MOK-
HOCTh paclpejgensThes 1o pykasam. [locae atoro B
TCYCHUC 8 MHHYT €KeMHHY THO PETHCTPHPOBAIH TIPO-
HeHT peid B paboueM (¢ arrpakTanToM) U KOHTPOJIb-
HOM PYKABAX M PACCUHTHIBAIM PASHUILY MEI/LY dTHMH
pesuntamu (koogupuiment npusiedctmst — K ).

Hecneposanust onenky HpheKTHBHOCTH IPUMEHE-
HUA CYXHUX BKYCOBBIX J00ABOK NO3BOJIWIN YCTAHOBHTB,
4TO MOJIOAL OETYTH JAOCTOBEPHO NPEANOTHTAET Kpaho-
By1o (K +2,5) n kpeserounyio (K =~ +2.7) J0OaBKH,
MOJIOIh PYCCKOTO ocetpa — kpesetounyio (K = +27),
K KPabBOBOMY arTpakTaHTy ¥ MOJOAH PYCCKOTO 0ceTpa
orymeyeno neirpanbioe ornomenve (K -3,17). Tpn
KOPMJCHHH KPYIHOH MOJIOAM GecTepa BhISIBJACHBI T1Pe-
HMYILECTBE pPhiOHOIO aTTPaKTaHTa (K”p_ +4,3) nepei
MSICHBIM (K"p_ +2,3). Ilo oTHO TIEHHIO K MSICHOMY aT-
TpakTauTy y pbld HaGII0AAM0Ch BHIDAKCHHOE perieil-
genrhoe ornotenue (p < 0,001). Monoas crepasiin
OKAZAIA AHAIOTHYHBIE PE3YJIBTaThI.

[Tposepka ahheKTHBHOCTH NIPUMEHEHUS aTTPaK-
THUBIBIX BELLECTB /11 KOPMJICHUS MO0/ PA3JI I HbIX
BUJLOB OCETPOBBIX PBIO HA TCPBOM 3TANE MO3BOAWIA
YCTAHOBUTL  Jydiue  puiboBoo-OHogornieckne
NOKA3aTeNH B BAPUAHTAX ¢ KPaboBOH W KPeReTOUHOH
jobaskami. BeKHBAeMOCTE MOJIO/IM B 9THX BapUAH-
Tax cocrasra 90-93,5 %. ¥V crapimmx BoapacTHbIX
IPYII OCETPOBBIX PBIG JYUIIHE TTOKAZATENN OTMeue-
bl y poib, noTpebasgBunx KoMOMKOpMa ¢ jobasie-
Huem peibHOro arrpaktanTa (rabds. 19).

Hanpueiimue uccaejoBanus, cBsi3aiible €
pa3paboTKoil HOBBIX TEXHOJAOIMYECKHX MEeTO0B
KOPMJIEHUST OCETPOBBIX Phi0, Oblin 11poBejenbl Ha
Hay4YHO-3KCTIepUMenTanbioil Oasze <«KaraibHuK».
Bo BpeMsl MPOBEACHHS MCCAEI10BATENBCKHX paboT B
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KauecTBe aTTPAKTANTA HCTTOIB30BAAACH PbIOHas jloban-
Ka. JdekTHBHOCTL BBIPANNBANUS PBIO OLEHHBAIM
10 (PU3HOJOTHYECKUM U PHIDOBOHO-OHOIOTHYECKUM
[0KA3aTESAM: JAHHBIM BECOBOIO POCTA, BIKHBACMO-
CTH, 3aTpaTaM KOPMOB Ha €IMHUILY TTPHPOCTA MACCh
Tesia. CpefHeCYTOUHYIO CKOPOCTh POCTA PO BBIYHC-
JAA 110 POPMYIIE CJ0KHBIX NPOLEHTOB.

Tabsmma 19
Pribosoano-Guosornueckue nokaaatean Gecrepa
MPH BbIpalMBAHMK HA KoMOukopme OT-7

: Konrpoan
. OnpiT
Mokaszartenn . ) (Oea
(C aTTPaKTaHTOM) ; _
aTTpakTaHTa)
Koinyectiso poif, 23 23
IK3.
Macca navaashast, r 36,1+1,51 36,120,93
Macca xkoneunas, r 59,5+1,41*% 47,0+1,8*
TTposoasKRUTEBHOCTE ,. -
15 15
OIIBITA, CYT.
O6uuii npupocrt, r 234 10,9
Cpeanecytounsiii 1,56 0.73
MPHPOCT, I/CYT.
CpeatecyTou Hc'i}lo/ 356 1,86
CKOpocTb pocTa, %
Koaddpmmment macco- 0.12 0.06
HaKOILTEHHUS, e/,
KOpMOBl’_JH Koathu- 12 {2
IMCHT, ¢l

* Pasnunuus gocrosepust npu P < 0,01,

4.6.2. UICIIOJIb3OBAHHE ITPOBMOTHKOB B KOPMAX

BelpamuBanue 0CeTpOBBIX PhIf B MHAYCTPHAb-
HBIX YCJOBMSIX HeH30EXKHO CBA3AHO € BBICOKHMH
IAOTHOCTAMM TIOCAIKH, OTPAHHYEHWEM BHKEHHS,
IpPHMEHEeHHEM HECBONCTBEHHBIX phifleé KOPMOB, Op-
TaHMYEeCKUM 3arpsI3HEHUEM BOJBI, TEPenajgoM KOoH-
HeHTpaluu kuciopoxa. [lpu stoM peiba ponomHu-
TeJbHO IIOJIBEPracTcs BO3AEHCTBHIO Pa3iMYHBIX
PHIOOBOIHBIX MAHUNYJIAMUHA B BU/IE COPTHPOBOK,
B3BelIMBaHMK, dedebHON obpaborku. IMocTosHHOE
Bo3fleficTBUe cTpecc-aKTOPOB TPHBOAMT K OCJa-
6reHnI0 06lIelt PE3SUCTEHTHOCTH OPraHW3Ma, YTO Ha
TIPaKTUKE BLIPASKAECTCH B BRICOKOM M0/[BEPKEHHOCTH
pui6 Hecnenuduyeckum 3a60NEBAHUSM, 4 TaKKe B
cHuKeHUM TeMItoB pocta (Bypnavenko, 2007).

OphexTHBHOCTD BRIPALIUBAHUA PHIOBI B YCTAHOB-
KaX 3aMKHYTOro BofooGecreyeHHs: HAPAMYIO 3aBU-
CHT OT MeXaHU4YeCKOH M GHONOTMYECKOH OYHCTKH
BOJIBI, TaK Kak c6ou B paboTe 3TUX CUCTEM TIPHBOAAT

K PC3KUM M3MEHEHUSIM T'MjIPOXHMHYECKOTO PeKHMa,
3arPA3HCHUI0 OPraHHYECKUMM BEHIECTBAMH M Kak
CJCJCTBUE — K MACCOBOMY Pa3BMTHIO MMKPOOPTAHH3-
MOB, CIIOCOOCTBYIOIINX BO3HUKHOBCHUIO Pa3IMYHBIX
natojoruii y peib. Bosbllnoe 3HaueHue umeer nepe-
BAPHBAEMOCTh KOMOUKOPMOB, IIPUMEHACMDIX JUIS Bbl-
pamBaHus. [Ipu 1HOBBIIEHMH YCBOSIEMOCTH KOPMAa
CHUZKACTCS YPOBEHb 3arpsastelus BOAHOH Cpejbl.

B yenoBusx WHTEHCHBHOTO NPOM3BOACTBA, KOI'-
A2 Ha OrpaHuyeHHbIX [J0MAASX KOHIIEHTPHPYETCs]
GOMBbIIOe MOroJoBbe HKHBOTHBIX, TITUIL, PbI, M0CTO-
SHHOE [pUMelenne KOPMOBBIX aHTHOMOTHKOB He-
H30€KHO TPHBOAUT K CENCKIUU W MOCAeyiolei
HHPKYJIAIMH B XO35HCTBAX  YCIOBHO-MATOrEHHDIX
W NATOreHHBIX MUKPOOPTaHU3MOB €
HOH Pe3UCTEHTHOCTBIO K aHTHOMOTHKaM. [loaTomy
NpeUIOUTeHNe B HACTOALIEE BpeM#A oTaaeTcss OHO-
JOCHHECKMM TpenapataM, a He Me/IHKaMeHTO3HbIM
CPe/ICTBAM, 110/IaBISIIOIIHM HMMYHHTET,

[Tpobuotikn — Gakrepuanbiiblie npenapaThl K3
JKMBBIX MMKPOOHBIX KYJIBTY], 1IOBBIIAIONINC TPOTH-
BOMH(CKIHOHHYI0 YCTOHUWBOCTE OPraHU3Ma, pery-
JUPYIOIIHE U CTHMYJIHUPYIOlHe nuiiepapenue. OjgHa
M3 BaXKHBIX ocoOEHHOCTell IPenapaToB JaHHO rpyT-
MBI, B OTJAHYUE OT AHTUOMOTUKOR, COCTOUT B TOM, 4TO
OHH HC OKa3bIBAIOT OTPUIATENBHOTO BO3ACHCTBUS HA
HOPMAJIBLHYI0 MUKPO(JIOPY Opranusma, uTo B CBOIO
ouepeds 06YCIOBIMBAET UX IMPOKOE MPUMEHEHHe
(ITanacenko, 2006).

OpnuM U3 npejacraButesiedl NPoOHOTUKOB SIBISI-
eTCsl OTeYeCTBeHHBIN Mpenapar <«CyOruaucs, pas-
padOTAHHBII HA OCHOBE LITAMMOB [TOUBEHHBIX OaK-
Tepuil — aspobubix Bacillus subtilis n anaspobunix
Bacillus licheniformis. Oxa3zaioch, 4T0 HEKOTOpBIE
HITAMMBI 3THX DakTepuit MOTyT 00J121aTh YETKO BhI-
paXXeHHOH AHTArOHUCTUYECKOH AKTHBHOCTBIO K TIU-
POKOMY CHeKTPy MaTOTEHHBIX M YCJIOBHO [ATOTCH-
HbIX MUKpoopranu3MoB. [lomumo aroro B. subtilis n
B. licheniformis sblaensiior B kMmeyHnke GHOOIMYE-
CKM aKTHUBHBIC BCILIECTBA, MPOIYLMUPYIOT PAd/IMYHBIC
nunesapuTessise iepMenTsl. B pesysisrare yayuina-
eTcA IMIEeBaPeHre, TOBLIIACTCS YCBOEHHE KOPMOB,
YBEJIMUYMBACTCS CPEAHECYTOYHBIH npUpoct puibd, Muo-
rue 3ab0J1eBAHUST KETYIOYHO-KHIIIEYHOTO TPAKTA U0
NOJHOCTBIO KynupyioTes, Jubo mnpotekaior B Honee
Msiroi hopme u B Hostee KOPOTKHE CPOKH.

ITpumenenue npobuornka «CyO0THAMC» Ha paH-
HUX CTa/MSX BbIPALIMBAHUS PhIO MOKA3aNo, 4yto ob-
paboTka MpoGHOTHKOM UKPbI, SMOPUOHOB W TNYHHOK
YBEJIHYUBACT KO3hDUIIMEHT BbI)KUBAEMOCTH M CHH-
AaeT eCTECTBCHHYIO CMEePTHOCTh Pbll HA JIMYMHOY-
HOIl CTamuu PasBUTHA, CHOCODCTBYET CTUMYJISIUU

NMOBBIIICH-
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FKHAHCCTOHKOCTH PLIh HA PAIHAX ATATAX OITOTeIe3
HOHANSBKENOCTH eCTECTBEIITONO HMMYHHTCTA.
Heeaeaosanng 1o
Ta «CyaTHIHC> B IPOIYKITHONITNX  KOMOHKODMaX
A CTCPAAAN nporoanianch 8 2003 . B yeaoBHax
HAYUHO-DKCIICPHMCHTALLHON
C- IR MOBRIHCHHA BLUKHBACMOCTH, YREJTHTCHHA
TCMIOB OCTL NPU KOPMICHUH MO0 CTCPULAAN
HCTIOAB3OBAIH KOPM ¢ 00asneuvenM  podHoTHKA
«Cyitnane» » cyxoi dopme, Onbirianie TEAPTHH
ipodroTnka « CyOTHaHes oaydcH s i Q00 «Ipo-
M. Hopmy Bpoxaa npobnornka «CyOriimes

HCTIOAbIOBAHKHK)  HPCIdPDd-

6'&3]1[ <Karasemies.

ONPeLeIsiTH Ha OUHORC HAAHEA HAYHNOH JIMTepaTy-
pHL, ofla cocTapiaa 40 r/kr komOuropya (Kyaakor,
2003). B kauecTne HaA30BOTO PCLCIITA HCHOILIOBAM
UPOAY KMo kombukopm OT-7.

OubITHLIC NAPTHH KOMOUKOPMOB H3TOTHABIH BTN
M CPANVANPOBLIH B veaosnax aaboparopun AUTY
MUTUAOM HILHHOTO TTpeccoBanud. s sToro KoMuo-
HCHTBL B3BEUIMBANM HA AJNeKTPOINNBIX Becax. 3aTeM
THIATEABHO ACPCMCITHBAAH ¢ BOJON 10 0110POIIIOH
MAaCCHI, HPOIYCKATH
qepes MAcopyOKy, BBICYNIMBLIN B TePMOCTATe 11PH
temneparype 60 "C (upu vkasanmod Temneparype
HCKTIOMEH paciiajl teHHoro suramuima C). loTtosele

MOCAC HCTO BJAKHYH) CMOCCDh

KOMDHKOPMA H3MCTBIATH B ApOOHAKe W NPOCEHBAIH
I35 COOTBETCTEHH ¢ HCOOXOAMMBIM PA3MeDOM IPAHY.I,
KOTOPBIE YCTAHARIMBAJAN HCX(G/3 M3 MACCHE BbIpa-
HIHBAEMOI phiOpI.

PesyantaTel akcuepumenton no ouelike agdgek-
TUEHOCTH HpuMeHcHus npobuotnika  «Cyirunncs
MOKAZATH, UTO B OIBITHOM BAPHAHTE CpejHecyToq-
HAA CKOPOCTL POCTA W abeonoThbI TPRPoCT BB B
3 pasa Buine, uem 8 Konrposte, W coetasuan 0.3 %
8,3 r coorsererrenno (rada. 20).

TTociie BROACHN 1 AKCILTYATALLMIY YCTAHORKM M-
KHYTOro BojoodeciiedeHls B akeakoMiackee KOHIT
PAH ra Ouse «Karaiplinks [POSOIDKIITH BbIDLINNBA-
HUC DRCTEPA B CTEPJBIH Ha HPOAYVEILHONILIX KOPMaX
¢ BBEACHHCM 11PoGHoTHRA. KopMi Ohliv H3roToRIeHL
HPOMBITLICHNHIM METO/IOM (1)”[)?-1()& <<n])(}Hl'1Ml/l)') 1O
HPCAOCTABASTIHNON NTAMH PCLCHTYPe. Pesyaisrars Bol-
panHkanust Hecrepa IPeCTaBiceHsl B Tadanie 21,

3a 75 ¢yToR BLIPANMBANMA Macta OCCTepa yRe -
WMAACh B kA Ppasa W coctasuaa 633,2 1 npr 100 %-nod
BhEKHBACMOCTH. ADCOMOTIBIH IpHPOCT Macc Hoe-
TOPA COCTAKKMA 323 1, Cpe/LIeCyTOHNBIA - 4,0 1

Macca cTepilsiiii B /IBYX BAPHAHTAX YBCAHYHAACHK
B 1.6 pasa v cocrasnaa 113,6 w 70,2 1. PuiGa xoponio
MOTPCOIAIL HCKYCCTBCHHLIC KOPMA, LIPH 9TOM OTMe-
HEHO HUBBICHUE CKOPOCTH pocTa. Hauboasinmnii ko-
APPHIMCHT MacCOHAKOUARINM TIOIVIeH v OecTepa.

Tatania 20
Pesy 1sTarine BLIDAIIMBLITASL MOS0/ CTCPASTH
1 npoAyKIHeHHoM Kombnkopse OT-7
¢ Aobasactaey npobuorkka s CyOTHines

TMokazaTen Kotrrposi Onrr
Kosuecrio pri, K. 19 40
Macca navasibias, r 191+2 24 33,110,591
Macca koncanas, v 21.8.1,22*% 41.4+1,36%
ADCOMOTURIT NpHpOCT, T 27 8.3
Cpeauecyromun i nipra- .

peanecy T ' 0,1 0.3
poct, U/eyT.
CpeaHCCVTOYHAA  CKO- .
PEARCEVTOAIL 0.5 0.83
POCTE POCTa, Y
Koadspunuenr maccona- . .
e accoit: 0.01 0.028
KOLLCHHS
BuskunaeMorTy, % 104 100
1 IPOAGHKHTEABHOC TS e -
27 27
ONBITA, CYT.

* Paganans gocrosepin npu 12 < 0,001,

DTO CBHBALO € TCM, 4T0 PHOPHL OTARUACTCST Hoace
BBICOKHME TEMITAMM POCTA.

Xopouee  yeBOCIHC KOMOH-
KOPMOB NOATBCPACTAKIT HOLYICHELIC 23NA90HHA KO-
aupimiienTa yuuTannocrn o Myvastony (KDY
CyinecTByIoT HOpMBL M Hpeaeds oTaotennii KM,
KOTOPLIC ONpeAcadior hhexk THRHOCTL BLIPATiHBi-
1A peIObL B neprosl smpalilisaias CTePASIH Ko-
adupuumenT vourannoern yeexuumacs ¢ 0,4 go 08,
y OceTepa
Poimes YUROCIIHH KOPMODB.

HPOJLYKIIMOELELBLX

¢ 0,5 a0 L7, YTO CBHACTCALCTBYCT (4 XO-

Takusm ofipazom, AN BRIPAIHBAHHI Ocerepa
M CTepisijiu
HO PCROMCHAOBATL TPOAVKIHOHHDLIC KOMOHKODPMA
peneurypn OT-7 ¢ BBeAeIIHCM aTTPAKTHRHLIX Be-

B HMI/AYCTPHAJILHDIX YCJIOBHAX MO

MeeTs v npodraTHKOE.

Peayvisamtsl cpapiUTeILHON onenkn agyberTin-
HOCTH KOPMaenMs OecTepa komOukopmom OT-7 ¢
PHIdHBIM  ATTPAKTANTOM TOKA3AM, 4TO 31 NEepHOJ
HPOBCACHMS AKCTIEPUMCEHTA PLIOLI B OHLITIIOM Bapi-
AHTe DHCTPEe HADUPATH MACCY HPH CR/LHICCY TOYHOM
npupocre 1,06 T/cyT. B CPCAHCCYTOUHONR CKOPOCTH
pocra 3,56 %, uro B 2 pasa BLILIC, HeM B KolTpodae. B
ONBITHOM BAPHANTE PRIOBL XOPOUTD PCArNPCBLIH 1l
KOPM M METEHCHEID oTo noTpebastan, 3a 10 cvrok
BLIPANIHBAHHY MACCa DECTCPL B OULITC COCTIBHIIL
59,5 1, B kouTpoae — 47 r. B zaasHeiinesm seex peii o
AKBAPUAILHOM KOMITTEKCC TIEPCBCAH Hd ROMOHKOD-
Md ¢ QTTPAKTHRHLIMHA BEIICCTBAMH.
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IToxkasaTemy BuipainHBLimd GeeTepa U oTe LA A TPOAYRKILMOH HhX KOPMaX
I 3

Tabna 21

Buap puits
Hoxkazaream Crepasiiin

Bectep N 3 N 4
Komnuceruo puid, sxa. 41 28 28
Macca navasniag, v 310246518 68,9582 42,06+9.01
Macca koneunas, r 633,2+87 80 113,6122.5 70,20+18,11
{1 posonsKu-TeIBROC TS OIDITA, JIHH 75 75 75
AbBcoaoTnnit upnpocr, r 323 44,65 28,14
CPEIHCCYTONIKI TIPHPOCT, r/CYT. 4.3 0.59 0,37
CpeanecyToyias ckopocTs pocta, % 1,02 0.72 0.66
Koathhuient Macconakol e s, ¢ 0,07 0,028 0,025
Kopsono# koadihrument, en. i1 1.2 1.2

4.6.3. MCITOJNXL3OBAHUE JXUBLIX KOPMOB

1A ananTaniu MOJI0HM OCCTPOBBIX PO U3 ¢CTe-
CTRENNLIX BOJAOBMOB K MHIYCTPHANLHBIM VCJIGRHAM
BRIPAIMBAHMS NPHMCHANHCE CCTECTBENHBIC KOPMA.
B kauceToe KOPMa MCHOAL3OBAIN CBEKYIO PCUNYIO
puby. OCHOBY palMOHA COCTABIAIN MAJTOLCHITLIE
H COpHBle BULL puity: ywkaes Alburnus alburnus
(Linnacus, 1758), ccpebpsinmi kapack Carassius
auratus gibelio (Bloch, 1782), nnorsa Rutilus rurilus
{Linnaeus, 1758), aMypekuil ueaqox Pseudorasbora
parva (Temminck et Schlegel, 1846), obukHo-
penmbii ropaak Rhodeus sericous amarus (Bloch,
1782), xpacnonepka Scardinius cryihrophthalmus
{Linnaeus, 1758) (puc. 130, 131).

[lepen snecennes B Gacceifnnel KOPMOBYIO PLLOY
paspesalii Ha KYCOYKMH, PasMep KOTOPBIX [103BO-
AAT afanTHPYeMoH puibe JeTKO WX LPOrAaThiBATb.
B nmampoedinicm, 0o Mepe pocTa, KOpPMJIEHHE OCYy-
ILCCTBIAIOCH KHBOH PLGOH,

B pafioTe 1peatokeHn HOBBIE ONITUMHSHPOBAHHLIC
MCTOAD BhIPALUHBANHA OCCTPOBBIX P B yIIpaB.ise-
MBIX YCAOBHMAX BOAHON cpeapl. Cileyer OTMETHTH, 4T0
IKCIIEPHMEHTAIBHBIE  WUCC/EAOBAHUA [TOKAZAIH Heoh-
XOAUMOCTDL B COBEPLIEHCTBOBAHUM TEXHOIOMHH W R

paspaboTKe HORBIX MITENCHBHLIX MCTGAOB YCKO-
PCHHOTO BLIPATUMBAHHS BLICOKOKAYCCTECHNON TO-
BAPHOH  TTPOAYKUMU,
MOIOAN, OOHOBACHUE IeHofoIAa 11POHIBOAMTE el
A0 TOBLIICHESE e RTHBIOCTH PHBOBOJANBIX pa-
GOT, HAMENCHHY TCXHOJOIHIT ITPOHBBOACTHL KOPMOH
(Matuwogr, IMonomapesa, 2006; 2007).
Hueonmecs sa pydeskomM anagord (nemeikme,
Jatekie cieremnl ¥ 3B) ocnamenst Gosce axpgder-
THBHLIM  O0OPY/IOBAHHEM, 1O YOTYLAWOT B TAKHX
TCXHOAOTMUECKHUX ACHICKTAN, KUK HPHMOLSICMas pe-
RENTYPa  KOPMOB,
BORPACTHBRIX ocoDennoctell poifh, alalranumy g de-
KYCCTROHHBIM  YCAOBHAM
TEXHOTOIHIECKHM

AH3NCCHOCcobNON  kpyinion

METOALI  KOPMJICITHN C vUCTOM

BhIPpAIHBAHHA H JIPYIHM

OCODEHHOCTAM  BLIPALLHBAHHA
OCETPOBRKIX PBIO. TounKo ¥ POCCHBCKHX ClCHHLIR-
CTOB B OfUIACTH AKBAKYABTYPHL HMCCTCA MUOIOJCT-
U ONBIT BEIPAIIMBAHHS BEHILIX RHIOE OCETPORLIX
PBIf. 3,1CCh OTEUECTBEHHAA HAYKA MMCCT IPHOPHTCT.
B kOHCYHOM WTOFC WMCHHO 9TH TCXHOJIOTHH 0hCCIIe-
YUBAIOT BHIHIPbILL B CPOKAX, KAYECTBC TOJYHACMOR
MPOJLYKHHH, €6 CTOMMOCTH H KOMMEPUCCKOH OKyIac-
MOCTH BJOKEITHBIX MHBCCTHITHN,



64 IMABA 4. OCHOBbI TEXHOMNOIr OCETPOBOOCTBA B ¥3B

Puc. 130. PriboBoiHblil KOMILIEKC 0Oeciied HBAETCs MOJHOIEHHBIM XHBBIM KOPMoM 13 BojocMa Tipiio CeuHoe,
pacnofioxennoro B paiione 6asnl « Karanpnuxs
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Puc. 131. Kusoit kopm: amypekuii yebauok Pseudorasbora parva (Temminck et Schlegel, 1846) u obbikHOBeHHBILH
ropuak Rhodeus sericeus amarus (Bloch, 1782). Paamep puifint 5—-7 ¢M, Macca OTAeIbHBIX dK3eMILIapor 4—10 r



_, MMABA 5. OMbIT MONYYEHWSA MOTOMCTBA
f il ] OCETPOBBIX PblE B Y3B

5.1. METO/Ibl CTUMYJIUPOBAHUS
CO3PEBAHMA IIOJIOBBIX MPOJIYKTOB
Y TPON3BOJAUTEJENA

B NPAKTHKE WCKYCCTBEHHOTO —Pa3BejCHI
IO CYILECTBYET TPH METOAA CTUMYJIHPOBAHHUS CO-
3PEBAHHUA 1OJOBLIX IPOJYKTOR ¥ MPOU3BOAUTENCH:
IKOJIOTHUECKHH, (DU3HONOrHYeCKHIT M IKOJOro-
usnoorHyecKnii.

IKOJOTHYECKNIT  MeToa, paspaboTaHHBII
AH. Jlepxasiabiv (1932), ocHOBaH HA TEXHOIOTHH
CO/IEPIKAHHS TIPOUBBOAMTENCH peoduabLHBIX BHIOB
poIb B cajKax Hian Gacceiinax 1o HACTYIIENHS OBY-
JAIUMH Y CaMOK W [105IBACHUST CHEPMbl Y CAMI[OB,
IIpu aTom ocHoBHBIMM (hakTOpaMH, CHOCOGCTBYIO-
HMMH  CO3PEBAHMIO TOJIOBBIX KJIETOK, ABJISIOTCS
NOjUIepAKAHIE ONPEJEJICHHBIX CKOPOCTEH TedeHus,
KHCJAOPOJAHOTO PeKUMaA, TEMIEpPaTypbl, CTHMYJIH-
pylouleil pasMHOKeHHe B NEPUOjL HepecTa, U rajiey-
HbIH HepecToBbIH ¢ybeTpar.

Dusnonoruueckiii Meto1 6bi1 paspaboran B 1940-¢
rObl OJIHOBPEMEHHO B Haell ctpane u B Bpasnaun,
On ocHOBaH Ha rOPMOHANBHON CTUMYJISILIMH CO3pe-
BAHUS TIOJIOBLIX KJACTOK ¥ PBIO jUIsl IEPEX0fa UX B He-
pecToBoe coctogHie. B Halei crpane JaHHbI MeTOS
Ou1 paspaboran nayanoii mkoaoit JLIL TepOuibckoro
(1941) u nosyunn HazBanue Metoja runtoghuzapHbIx
uanerimit (MITH).

IKOIOrO-(PUBHOJOTHICCKHIT  METOIL  TIpeycMa-
TPHBACT CTUMYIMPOBAHHE CO3PEBATTHST MTOJIOBbIX 11PO-
JYKTOB Y TIPOM3BOAUTECH ITyTeM KOMOUHHPOBAHHO-
ro BO3ACHCTBUA HA OPraHH3M pPHIObI 2KOJOTHYeCKNX
(paxTopoB BHELIHEH Cpefbl B BBOAUMBIX (DH3HOJI0IN-
HECKH AKTHBHBIX BELLECTB. JTO JAeT BO3ZMOXKHOCTH
PHIGOBOLY TTOIYYATh B ONpeaeNeH bl CPOK HEOOXO-
JIMMOE KOTHYECTBO UKPBI M CIIEPMbL, YTO TO3BOJIET
IIAHUPOBATH PaboTy PHIGOBOAHOIO PEITPHATHE HA
Kaz/loM aTare GHOTeXHHYECKOTO 11polecca.

B coBpeMEHHOI NPAKTHKE TPOMBIILIEHHOTO Oce-
TPOBOJCTBA, KAK OTEUECTBCHHOH, Tak 3apyOeskHOM,
nanbosiee pactpocTpanen GU3HOAOIHUCCKIIT METOJL,

B yeoBusaX TensioBoHbIX X034HCTE T0J0Bast 3pe-
JIOCTh CaMILOB OCeTPa HACTYIIAeT B BozpacTe 3—4 rojia,
4 CaMOK — B Boapacre 6-7 JeT, cTepJisijlh co3pesaeT B
Oosee pannue cpoku: camitbl B 2—3 rojla, caMKn — B
3—4 roga. 3pesocth CAMOK ONpejesioT B Xoje 0o-
HHTUPOBKK MPOU3BOANTENICH ¢ OKTsOpsI Mo anpelib.
OnruManbHas TeMiepatypa BOjbl LISt TPOUIBO/LI-
reseit 13-16 °C.

[Tpu  npombinIeHHOM  PasBEAEHNH  OCETPOBHIX
HeoOXOANM TOCTOSIHIBIH KOHTPOJIb 3aBCPHIAIONIETO

aTarna raMeToreHesa y CaMOK OCETPOBBIX Pbi0 He3aBu-
CHMO OT MX BHAOBOH npunautexuoctu. C aToii ue-
610 Obl1 pa3paboTaH aKCIpPecc-MeToi OnpejieeHus
CTeNeH! 3PeJIOCTH TOHAL Y IPOU3BOTUTENel oceTpo-
soix ppid (Kasanckuit u ap., 1978). Cyrb ganuoro
METO/Ia 3AKII0YaeTes B caeaylomemM: puidy dhukeupy-
10T B DOKOBOM TOJIOXKEHHH; HATIPOTUB 4—5-if JKyuKH
BBOAAT UIYTI TIO] YIJIOM 43°; Moc/Ie HOrpyKeHust Uy
MPOBOPAYHBAIOT BOKPYI OCH [Js1 3aXBaTa MKPHHOK
(puc. 132); panky oGpabarsisaior pactsopom KMnO,
H OTHYCKAIOT peIOY B Hacceiin.

Puc. 132, O160p HKPHHOK ¥ CTEPIsAAN ¢ TOMOLIBIO LY HA

Ilyn npexcrasasier coboil cTaibHYIO TOJICTYIO
3A0CTPEHHYIO UIJY € KAHABKOH 1 c00pa WKPHHOK.
Tomnmna myna s3asucuT 0T BUIOBON NPHHALICHK-
HOCTH CAMOK OCeTPOBbLIX PoIG: [Tt Hesyry uaMerp
cocrapageT 6 MM, U5t oceTpa — 5 MM, CeBpIOTH
W M — 3-4 MM, crepasijin — 2,5-3 M.

MKkpunkn U3 KaHaBKH 1yHa npenapoBaibHoii
Hraol BoiHuMaoT B vamky Iletpu u 3anunsaior
4 %-nbiM pacTBOpOM (OPMATHHA WM B Teuenne 5 Mu-
HYT BApAT B KUIELed Boge. 3atem He meHee 10 ukpn-
HOK BCKPBIBAIOT JIE3BHEM M [IPU NMOMOIM OHHOKY-
JsIpA ONPEAENAIOT PaccTos e OT AApPa OOIHTOB
(K aHUMaJIBHOMY TIOJIIOCY ) /10 BHYTPeHHEeH 0D0J0uKH
ukpunkn (puc. 133, 134).

Pacuer pennunnbl koadibuienra noasipusanun
OOILUTA IPOUSBOAUTCA 110 (POPMY.IE:

K, = L/L 100 %, rae K — xoaddumpent nons-
pusainu oonuTa; L — paccrosinie ot Bepxteil yactn
aapa o 0boaoukn ukpunkn; L~ paccrosune ot
HHKHEH YacTH HKPUHKKN JI0 AaHUMAIbHOTO T10J110CA.

OrnrruManbHble 3HAYCHUST BEIHYHHBL KO (DULITCH-
Ta NOAAPU3ALNT OOIMTOB ¥ OCETPOBLIX PLIO B Ipej-
HEPECTOBOM COCTOSHUHM JIOJKHBI OBITH B [1pee/Iax
5-9 %. Bonee HU3KOe 3HAUYCHUE ATOTO 11OKAZATEIS
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Puc. 133. Crajun 3peiocTH OOLMTOB OCETPOBBLIX phif
(no auTeparypHbiM JdanHbiM — Mims et al., 2002)

A 4
)L

Puc. 134. CxeMa BRINOJHEHHS TPOMEPOB OOLHUTA IS pac-
yeta KoapHIHeHTa noaspu3anin

VKa3bIBaeT Ha Hayano pesopbiuu HMKpeL, a Oomee
BBICOKOE TOATBEP/KIACT HE3aBEPUICHHOCTL YETBEP-
TOH CTafuM 3PEI0CTH caMOK. Takue poiObl TpedyioT
JAONOJTHUTEIBHOTO BBIAECPKHBAHUS B [PYIdX WM B
GacceHAX MPH HEPECTOBOM TeMIIEPATYPE € YYETOM
BHIOBHIX 0cobeHHOCTEH PhIb.

Jlnsi IPUTOTOBJEHHSI HHDBEKIHH HCMOJIb3YIOTCS
runouasl, KOTOPbIE MpeaBapuTeNbHO 3aroTaB/in-
BAIOT Ha MPOMBICJIOBLIX YYaCTKaX OT Phbib, Haxoms-
LIUXCS B IIPEJHEPECTOBOM COCTOSIHUH, TTOCKOJIBKY X
JKe/Ie3bl MMET HaubOMBIIYI0 KOHIEHTPALMIO rOHa-
JOTPOIIHBIX TOPMOHOB. THMOGU3bl 06E3BOKUBAIOT H
06e3)KUPHBAIOT XUMHYECKY YUCTBHIM AlleTOHOM, BbI-
CYNIMBAIOT M CKJAJIBIBAIOT B TJIOTHO 3aKPBIBAIOIIHE-
¢S MY3BIPbKY WK MPOOUPKH. B TakuX yCI0BUSAX 5TH
OPTaHbl MOTYT XPaHHMTBCS, COXPAHSISI CBOIO AKTHB-

HOCTB, B TCUCHUE HECKOIBKHX JeT. [lepen nporese-
HHEM HHBEKINI UIOU3RI H3MEJILUAIOT B CTYIIKE, J10-
OaBASAIOT HEDOBIIOE KOJMYECTBO (PUIHOJOIHYECKOTO
PacTBOPA W BBOJAT € [OMOLILBIO IIIPHULA Olpejeen-
110€ KOJMYECTBO CYCIICH3UH B MBIIIILBI CITMHBI PHIOD.

[oHagoTpOIIHASL AKTHBHOCTDb IIPETIapara orpeje-
JASIeTCA € TMOMOIIBIO TeCT-00bEKTOB, B KAYECTBE KO-
TOPBIX HCMOJB3YIOT CAMOK BBIOHA WJIM CaMIOB J5i-
ryumek. MabenupoBaniue B 3UMHHE MECSIBI CAMKAM
BbIOHA TIpenapara Tunogu3a JacT BO3MOKHOCTD 110-
JAY4aTh YETKYIO HOJOKUTENBHYIO H CTAaOWIBHYIO pe-
AKIMIO HA CO3PEeBAHME UX IMOJOBBIX TPOIYKTOB. JTO
[1O3BOJISIET TIPOBECTH KOJNYECTBEHHBIC M3MEPCHHS 1
AaTh ONpejieIeHHe eIUHULbI TOHAJ0TPOIHOI aKTHB-
HOCTH runogusa — seioHoBOI eannulbl (BE). [lia
olpejlefieHus aKTUBHOCTH Tpenapara rurnodusa Bo
BbIOHOBBIX € IMHHIAX HCHOJb3YIOT HECKOIBKO PYIIII
camMok Bbiona ¢ ronaaamu B 1V cragnn speinoctu u
HHAMBHAYaIbnoi Maccoit 35—40 r. [1pn Temmepaty-
pe 16—18 °C Bcem UM 0jLHOBPEMEHHO JIEJIAIOT THIIO-
(puzapHbIE HHBLEKIMH pasauunoi josuposku. Mu-
HUMA/JIbHAS JO3MPOBKA npenapara runodmsa (Mr),
KOTOPAsi BBI3BIBACT ¥ OJIHOH CAMKM BblOHA CO3pPeBa-
HUE OOLUTOR H OBYJISIIMIO, COOTBETCTRBYET BhIOHOBOIT
CAMHUTIE.

TaxuM ke 00pazoM HPOBEPAIOT AKTHBHOCTD T1pe-
napara runodusa Ha caMiax asrymek. [ogoxurenn-
HOH peakmueil cuYuTaeTcsl NMOSBJACHHE [OJBHAKHBIX
CIEPMATOZ0NI0E B KJ0AKe camila [10cjiae HHbeKLHK
cyCneHsuu runodusa 8 cnubbble JaumMdgariyeckne
menkn npu remneparype 18-22 °C. Ilpu arom rona-
JOTPOIHAS AKTUBHOCTD M'MI0MU3a BeIpaKaeTcs B Js-
ryiraubux eanuunax (JIE) — MunumaibHOM BecoBOM
KOJIMYECTBe [penapara runogusa, KoTopoe BhI3biBa-
€T pPeakiHio ClepMUaliK ¥ OJHOTO caMila JSICYIIKH.

Buosornueckoe TecTMPOBAHME TO3BOMISET Olle-
HUBATh W CPaBHUBATH COAEPIKAHHe TOHAJOTPOIHO-
I'0 rOpMOHA B Pa3/IMYHBIX TMAPTHSX 3arOTOBJICHHBIX
AlleTOHHPOBAaHHBIX THNOhU30B. 1 MI mnpenapara
AIleTOHHPOBAHHOTO THHO(MU3a cazaHa 0OBIYHO COOT-
percteyer 1 JIE, 1 Mr aneToHHpOBaHHOTO BeIIECTBA
runocusa ocerpa — 3,3 JIE.

JIst TOPMOHAJIBHBIX MHBEKIMH OCETPOBBIM Pbl-
HaM ITOMHMO MHITO(hH3a 0CeTPa HCTIOIB3YIOT rUohu3
Kapra WM JIOcocs, a TAKIKe CUHTeTHUYECKHE aHaJo-
ri. Hanpumep, LH-RHa (Luteinizing Hormone —
Releasing Hormone Ethylamide) mnim GnRHa
(Gonadotropin Releasing Hormone Ethylamide)
(taba. 22).

B c¢Bsizn ¢ cokpaulenueM B eCTECTBEHHBIX BO-
JoeMax [poMbIC/OBBIX 3allacoB casaHa U oceTpa,
runo¢u3sl KOTOPHIX HIMPOKO HCIOJIb30BAIHCH B
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TaGmuna 22
HdozHponku npenaparos ruiodmaa 1R aHANI0roR

;q()(il'lpt)]il‘{.'-l HpenapaTa

Mpenapar
CAMKH

1.3-1,8 mr/gr

CdMilhl

0,5-1.0 mr/xr

OQcetposoiit
runogs

Kapnosniii 3-6 mMrikr L.0-2,0 mr/xr

THITOhM:S

I.H-Rlia A8 mukpo r/kr 2 4 Mnkpo r/xr
{cypharon)

GnRHa 510 Muxpo v/kr | 2-5 mukpo v/kr

HIpasevaiiie. 150 IBEKLMA NPCABAPHTCRRNAR — 78 Ci-
yok 10 % o7 ofinci aoant 10 24 1acon 10 TOAYUe s HKPhE
2-g0 vnpeKiEa  paspemaiemas — 90 % o1 obnwei goabl, ye-
pes 12 macor nocac 1epEOI; A8 CUMIOE OANE MITDEKLI,
sa 12-24 wacor 20 onao0TBOpCILIH.

PRIOOKOJACTRE, BO3HHKAA HCOGXOIUMOCTDL X 3d-
MCHBL APYIMMH TOPMOHAABHBIMU  HPCIIAPATAMH.
Puspaborkin TAKHX ipenaparos BeayTea B rPex Ha-
UPABIETIMAX. 1ICPBOE W3 HUX CBAIAHG € 3aMeH0H ro-
HAAOTPOIMHA TUTIOMHIA PRID JPYIHMH TOIAJLOTPOT -
HIIMI TPETAPATAMH, HMCIONIMMH FHNODHAAITOE MK
IAHCTITARHOC [IPOHCXOEICHIR, BTOPOC - ¢ HONOALIOBA-
HHCM DHAWZUHI-TOPMOTIA, KOTOPLH Mor OBl akTHRH-
SHPOBaTh cOOCTBENTTBIN THITOMN3 PRIDBL, H TPEThE —
€ HCTIOIB3OBAHHCM CTEPGHAHBIX LOPMOHOD, KOTOPBIC
BOYICHCTBYIOT 134 OOIHTLL, BLI3BIBAY HX COZPenale
H OHVIAIHIO.

5.2, TONYYEHHWE IIOJIOBRIX MPOJAYKTOB
H OCEMEHEHHE HKPhI

B mpomecce NOAroTOBKH CAMOK 0CETPOBBIX PLID
K NEpPeCeTy UPH MCKYCCTBEHHOM pasBeichn obecte-
SUBAIOT OJATONPHSATHBIE YCAOBHSA AJsl CO3PERatis
ukpeL I arvoro  caejyer TPOBOAUTL HHBEKIMH
TOJILKO TIPH OUTHMETBILIX HCPECTOBMX  TeMIepa-
TYPaxX U BLUIEPMHBATE [IPOM3BOAATENCH B QHCTOH,
HACLIECHNOH  KUeaopodoM npotodtioi soge, 1pu
CTHNIKOM HH3KHX AN CIHINKOM BRICOKWUX TCMTIEpa-
TYPAX HAPYHIAETCS HOPMAILIOC TPOTEKAHHE TPOILEC-
Ci COBPCBAHMST OOIMTOB M HX OBV.TSINN, B PEIYIh-
TATE OOLMTHE [1JI0XO OBVIAMPYIOT W IIORPCIEIATOTCS,
Cpe/tn OTIOMRELHBIX B TAKMX YCAOBHAX SHIL TACTE e
OTAI0TBOPARTCS, & OOJBUIMHCTBD OCTAABHBIX Pai-
BHRACTCH HCTPABWABHO. BAQrOIpHATITLE 118 coape-
BATIHA OCETPOBBIX PhD TEMUCPATYPET CODTBCTCTBYIOT
Juanasony ot 10 g0 18 °C.

Hnpeunpyior npoussejnTeaeil 0/ Hopasoso; ca-
MOK - [0 3 ™I, CaMIOB — 10 2 Mr na 1 kr mMacces
Tena. Cycnensus cogepeair 10 Mr cyxoro pemectsa

Ha 1 Ma dusporormueckoro pacraopa. Cpokn cospe-
BAHI TEM KOPOYE, YeM BbILUIE TCMICPATYPA HO/LBL,
Mpu cpeaneit temnepatvpe soas 13,5-15 °C dHbe-
HHPOBATIHEC CAMOK H CaMIl0B JKeNATCALHO TIPOBO/IHTE
B 21-22 yaca, uTobL ¢O0p HKPLI NPHLICACH YCPCs
JCHE HA pabOvHe Yachl,

BaxHeiinteil sajaveil s puifiorona SeAsicres Tou-
HOE OIPEACICHUE CPOKa, KOTIA CAGIYCT OpaTh NKPY ¥
caMii. IIpn npesaeBPeMCHHOM BT HKPbL (G0JL-
LIAST 9ACTh OOLHTOR €ULC TIPOWIO COCIHNENA ¢ HCTR -
KOM W He oTaeasercs, QOIHTH, ¢ yCHINeM OTICICH-
ITBIE OT %CTBIKA W OCTABLIHECH BHYTPU GoILIHKYIOR,
e OLOJIOTBOPAINTCS, TIOCKOLILKY CTCHKA (honKyIa
OPCIATCTRYCT KOHTAKTY CHCPMATOIOMA0B ¢ slLCM.
Hpu nepegepkke CaMKM NO3HCC CPOKa  HOAHOI
OBYJIHIIME BeeH KRB 1A, OCTARIINECS B 1IDJIOCTH
T, OBPeHKEIOTCA, NOCAC ET00TBOPCHIS J00T
BOABITOE TIPOTIEHT YPOACTE HAN TPABMHPYHITCS H Tie
TPUICHIHBL AT BOCHPOUIROACTBA. JTO TAK HA3bIBae-
Mast «IIEPeONTAN S, MM «ITEPUSPCAds> HKPA,

Jlydime Becro onooTEOPSIOTC H Pa3BHDAI0TCs
LA, OTJIKCHHLIC COTCCTBCHIBIM IIYTCM 1 e 3a-
JCPKAHIBIE B HOJAOCTH Tedd, U AHa, JCTKO OTIens-
nuees oT AnynuKa,. Bo nabekaiie iorepl HKpLt
O NCPC3Penan s WIH HeAOPCBANHA CaMOK [0Ce
FHIOUIAPHON HHBOKIMA  HCACCOOOPABHO  1T0TB30-
BATLCA IPADUKRAMH BABHCHMOCTH HPOA0AKHTENLNG-
CTH CO3PEBANNS OT TEMIEPATYPLL BOLLI.

B npaxtHre peidoBojgcTBa 4acTo BO3HHMKAeT
NpodJIcMa  BOZMOKHOCTH
MeHeHWS HKDPBl UOCJAC HeCKOLhKHX YACOB o¢ Ha-
XOMACHHA B TOAQCTH TCAL CHYJAOH CAMKH UIH
OTICACHHON B ¢MKOCTD €3 BOABL. DTO SIBICHIE
Ha3bIBACTCA TIOCTOBY.ISPHLIM
HEPEMEPIKKOA HKPDL, OHO 4acTo HaluioaaeTes npi
TPHMENeH i THIOMH3apHLIX Hivsekii. Tak, v pyc-
CKOUro COXPAHCHUA
CTIOCOOHOCTH K OTLI0A0TBOPEIIIG SHI[ B TEAC caM-

HCKYCCTRBEHIIOIrQ Qce-

nepegpesalnes, HIH

OCCTPa  TIPOAGKITCALIOCTE
KW WJIH BHC ©TO COCTARASNCT 2- 3 uaca Npu reMie-
patype 18 20 °C.

Ionyuenue MOIOBWMX NPOJVKTOR 0T TEKVYHX,
HPEIOCTH,  IPONH3-
BOAUTENCH 1POM3BOAAT B 3ATCHCHHOM MECTe WIH

HAXOASUIMXCE B ISTOR  CTaj UM
HOMETHCHHE, TOCKOJNBKY [PSAMON coanednli ¢peT
ryOuTexnnno geiicTeyer wa ukpy wocrepyy. Hkpy
yaodiee BCero cobHparh B OMAIHPOBAITIRE MUICKH
AW Taakl. TIocyaa s oTueKBaAHNS TIOJI0BLIX 11DO-
IYKTOR /I0.KTIA DLITE ¢ PORHON HOBEPXIOCTLKY 1T aé-
COTIOTIHO CYXOH, TAK KAK BO BLUKHOH HOCY/E IPOCe-
XOAMT AKTHBALIRH WKPLL T JCrKO 00IapyARTE 110
ee HAdYXaHUK. ITO NPCIATCTBYCT OILIOAOTBOPCHIIO
H 3IMAYHTEIBHG CITHKACT KOTHYCCTRO PAIBH BRI CH-
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st MKpol. Bosa B Taz MOKeT NonacTb Takke ¢ philbl,
103TOMY OPIOIIKO MPONIBOAUTEST HEOOXOUMO Bhi-
TEPETb CYXHM OJOTEHILEM.

[Ipexie AmsT NOTYUEHNHA 3PEJIOH HKPbI OT CaMOK
KPYIHbBIX OCETPOBBIX Phi0: GEJIYTIH, 0ceTpa, CeBPIOrH,
mma — npuMersiicst cnocod Bekpeits. IIpu atom
caMOK 11peBapUTebHO YOUBAIN YAAPOM KOJOTYHI-
KH 110 TOJIOBE, 00eCKPOBAMBAIM, ACJasd HOXKOM IUIV-
Hokne Hajapesbl Ha kadpax U XBOCTOBOIl aprepHi,
a nocjae CTeKAaHHs KpoBH Pbi0y TOABEHIMBAIH Ha
Haoke. Koraa cTok KpoBH 110JHOCTBIO TIPEKpaliaics,
phi0Y OMBIBAJIM BOAOI, HACYXO BBITHPAIM HOJOTEH-
[eM M HOMKOM paspesaan OpoUIKO OT TeHUTAIbHO-
ro orseperust BBepx Ha 10-15 eM. 3atem u3 camkn
H3BJEKATH B 3apaHee MOACTaBJACHHYIO TTOCYLy — Yi-
CTBIT M CYXO0H aMATHPOBAHHbBII T3 — BCIO MKPY.

B nacrosiiee BpemMsi B CBH3HW ¢ TPYIHOCTAMMU
3arOTOBKM [IPOM3BOJIMTEICH OCETPOBLIX B ecTe-
CTBCHHBIX BOjJ0eMaX H (GOPMHPOBAHHEM PEMOHTHO-
MATOUHBIX CTajl Ha OOJLINMHCTBE PBIOOBOIHBIX
NPeJANpPUSTHIT UCITONB3YETCA TEXHOJIOTUA TPHIKH3-
HEHHOTO TIOJY4eHHS UKPBDL.

IlepBoiil  €nocod NPHAM3HEHHOTO [MOIYYCHHS
ukpsl ObL1 paspaboran VLA, Bypuesbim (1969).
DroT cnocod NPeAyCMaTPUBAET BbINOJHEHHE 1A
OpronHoi cTOpoHe paspesa LuHHOM g0 15 em ais
uasaedenus apeoil ukpsl (puc. 133). [locne momy-
YeHHA MKPBl paHy o0e33apaKuBaioT, 3alIMBaIOT, a
caMka octaercs xusoi (puc. 136). Ilo ucrevennn
1-2 ner ot 3TOI caMKH MOMXHO BHOBb IIOJIY4dTb Ka-
HECTBEHHYIO HKDY.

Bropoii ciioco6 MpHAKMU3HEHHOTO TTOJYYEHUN
MKPBl OT CAMOK OCETpPOBHIX Obl1 paspaboran
C.B. Moaymikoit (1986). Janubiii MeTom npeaycma-
TPHBAET BBINOJHEHHE € [1IOMOULbIO CKalbIle/s He-
OOJBINOr0 Hajpe3a OJHOTO W3 SeBOAOB 71 Clie-
AKuBanus 3penoit ukpst (puec. 137-139).

O6a 3THx MeToa TpeOVIOT ClelMATbHON KBAIHpU-
Kalli{ 11PY [POBEACHNH  PBIOOBOIHO-XUPYPrUYECKUX
orepanyii MPOU3BOIUTESIM,

OHOBPEMEHHO CO CLEXKMBAHHEM HMKPBI BEYT pa-
6OTY 10 NOJIYYEHHIO TOJOBBIX ITPOAYKTOB OT CAMIIOB,
KOTOPBIE TaKke AOJKHBI ObITh abCOMOTHO YMCTBIMM
M CyXMMH BO H30ekaHHe akTUBAlLMH CIIePMaTO30M/I0B
1 TIPEKJIEBPEMEHHON VTpaThl UX OILIOAOTBOPAIONLeii
cniocobnocty, Criepma y pbih BbLIEIAETCS TOPIHOHHO.
OB6beM M KauecTBO eHHOBPEMEHHO NPOIYIMPYEMOii Nop-
MM ABJIAIOTC OIHUMH M3 BeYHIMX MOKA3aTe el 11pu
OlIEHKE PENpoyKTHBHOM (yikin camios (puc. 140).

[To BHEHIHMM TIPU3HAKAM ClIEPMA OCETPOBBIX PhID
MMeET KOHCHCTEHITNIO MOsIoKa, KoHlleHTpaims crepma-
TOBOMIOB B 3AKYJIATE TOCTUTAET JIECATKOB MUJLTHOHOB B

Puc. 135. 1.A. Bypues soiioanser paapes Opiomnoii cren-
KM caMKn Gectepa A1 HPHKHBHENoro ordopa oBYIpo-
BaBuIeil MKpbl

Puc. 136. M.A. Bypues nakaajibiBacT XUPYpPrudeckuii
WoB noctde MNpHAKH3HeHHOTo oTtbopa oByMpoBaBeil
HKPBI ¥ caMky fecrepa

Puc. 137, Buinosgenne Ha/ipesa cTeHKH AMIeBojd y caMKku
CTepAAn

1 mm?. CnepMaToO30UIbI HETIOABHIKHEL JIO TEX 0P, MoK
HAXOMSATCS B CIEPMUATBHON KujlkocTH. B oBapualib-
HOIT JKHAIKOCTH, BBITEKAIOIIEH B NOCYLY BMECTE ¢ MKPOH,
CTIePMATO30M/Ib MAIOAKTHBHbBL. B oOBapHaIbHON KHIKO-
cTH 0DOIOUKM UKPUHOK He HabyXaloT, I09TOMY MHKPO-
I17Ie He 3aKPLIBAIOTCA.

Jlns npepoTepalileHys CIydailioro nonagaius Bija-
I'M U Heu3OeKHOW akTHBALMKM MOCTYHAIOMINX MOPILii
CIePMATO30MJIOB OTLIEXKHMBATD CIIEPMY CJIEIYET B OT/IE/b-
HYIO EMKOCTD 1 JIWIIb 3aTeM CMENIMBATD ee ¢ MKPOi.
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Puc. 139. Ot camok crepasan cpegnum secom 1,2 kr noayueno 120 r nxpor

[Tonas B BOY, CIICPMATO30M/ALI CPasy e aKTH-
BU3MPYIOTCS Y HAUMHAKIOT SHEPIMYHO, HO HEI0JTro
maaBaTh. [IpojosskuTensHoets nepuoga ABHKeHHS
CTEepMaTO30M/I0B B BOJE ABJSETCS NMOKA3aTejleM ux
AKTHBHOCTH. B 9TOM HepHojie BbLIEISIOT ABE CTAANM;
SHEPTHYHOIO NOCTYTATEIBHOIO JBUKEHUS U 11OCTE-
MEHHOIO 3AaTYXAIMIETO KOAeHaTeNLHOrO IBUKEHHSL.
Tak, Hanpumep, y pyccKkoro ocerpa 1pu Temnepary-
pe Bojibl 16,5 "C ob1mast npojo/KHTEAbHOCTh AKTHB-

HOCTH CNepMaTO30MAOB cocTasisier 5-9,5 MuHyT, a
JUTHTEIbHOCTh [TOCTYNATEIBHOTO JIBHAKEHHS — OT 3.5
A0 5.0 MuHyT. Y CTEpISLIN NPH TeMIepaType Bojibi
18,6 °C npoj0/KHTeABHOCTD MOCTYIATEILHOTO JIBH-
JKEHUST CEPMATO30M0B COCTARISAET 2,5-3 MUHYTHL

Crenenb 110/IBIDKHOCTH CIIEPMATO30MA0B OIpe/ie-
JSIIOT ¢ NOMONLbIo MUKpockona. Habmoaasn B Mukpo-
CKOII, COEJMHAIOT NPenapoBajbHOR WIA0I Karuiio
cunepMbl ¢ Bojoi. Ilomas B Boay, cmepmaTosouinl



70 MABA 5. ONbIT NONYYEHWA NOTOMCTBA OCETPOBbIX Pblb B ¥3B

CTAHOBSITCST TOABIIKHBIMU M OBICTPO PACIIPOCTPAHS-
10TCcst B Kargie Bojbl, Crenedb 1OJBUIKHOCTH cliep-
Mbl ONpedensior 1o naTudalibHoil mkane, Cnep-
M, B KOTOPOil Bce CHepMaTO30MjIbl TOJABUMKHBL I
OOJBIIMHCTBO M3 HHX JIBVIKETCH [OCTYNATENBHO,
oueHuBaercs B 5 Gamnor (puc. 141). B 4 Hanna
ONCHUBACTCS  CHEPMA, HMEONAs 1oCTyaTebHoe
IBIKeHKe, no B noge spennsi 10-15 % cnepmato-
301MA0B HMMEIOT L Kojdebareiblioe JjBHKEHITe.
Cnepma, onennpaeMad B 3 Oamna, nmeer 50-60 %
CTIEPMATO30H/I0B € HOCTYHATEIbHBIM IBHIKEHHEM
n 30-40 % ¢ xonebarenpupivu. Criepma B 2 Hasna
HMeEeT eAMHUYHBIC CTIePMATOZ0MABI ¢ MOCTYIATE h-
HbIM fBiskeHHeM u 70-75 % uenoasuknbix. Criep-
Ma, B KOTOPOI BCE CNEPMATO30HbI HENOABMIKHDI,
otennBaercs B 1 Gam.

/st MCKVCCTBEHHOTO OCeMEHEHNST MKPBI HCTOb-
3YIOT CHIEPMY, OlleHHBAaeMyIo 5 1 4 Hajuiamu, B Kpaii-
HUX caydasgx — 3 OaLTaMu, TIpH 3TOM TOPIUST Clep-
Mbl YBEJHUHBAETCS.

[epei ocemenennem HKpY paclipeie/saior 1Mo 1a-
3aM, TJI€ M NPOM3BOAAT aToT Mpotece. CriepMmy co-
OMPAIOT B CYXME YHCThIE COCY/Ibl, OT/EABHO OT Kak-
Aoro camia, OceMeHeHe HKPbI MPOU3BOISIT CMEChIO
CIHEepMBI OT 3-5 CaMIlOB 10cae POBEPKIL ee Kaue-
erra, Jlyvdinmne pesynraThl jaer oceMenetie cpasy
MOCJIE TTOMVYeHst 3peioii nkpnl (puc. 141, 142).

Ocevenenne HKPbl OCETPOBLIX PBIO MPOH3BOIAT
«OTYyCYXuM» crocobom. Y ocerpoBbix peid HKpa
HMeeT HeCKOJIbKO MUKPOIILISPHBIX KaHAIOB, 4TO
npu H30BITKE CHEPMATOI0NI0B B [IpoLecce HEKYCe-
CTBEHHOTO OceMeleHHsl MOXKET [IPHBECTH K OJIHOBpe-
MEHHOMY HPOHHKIOBEHNIO B AHIEKIETKY HECKOIb-
KHX CHEPMATO30M0B. ITO MPHBOJAHT K ABJICHHIO
NOJNCHEPMHN, 3aKaHUHBAOEMycs B utore rube-
Abio avOpuona. ToaTomy s 0ceTpoBbIX puib ¢ 1e-
JbIO NPEOTBPALEHHs NOJHCTIePMHH TTPHMCHSCTCS
«TOJYCYXOiT» CHOCOD OCeMEHEHNs TTVTeM T1PEABApH-
TeALHOTO pasdaBIcHIs OTICRCHHOI CIIEPMbL BOLOIH,

Cwsecb 13 pacuera 10 M cniepmbl Ha 1 KP HKpbI
HPEFKAE HeM BbIJIHThL B Tad ¢ UKPOIl pasBo/sIT B COOT-
nowennn 1:200, re. 8 2 .1 Boas, Ukpy TmiateanHo n
OCTOPOYKHO EPEMeNIHBAIOT ¢ Pa3BeeHHoI crepMoli
ITHULHM 1HePOM (TYCHHBIM, YTHHBIM) HJH PYKOIH B
teuenune 3 munyt. Hoene aroro Boiy ¢ octarkamu
CHEpPMbl CJAHBAIOT, TIPOMBIBAIOT HKPY BOJOI W NpH-
cTyvinaoT K obeckiaensannio, OOeckICHBAIONIAS CV-
CHenang NPUIOTORIAETCS CASAVIONHM 00pazoM: Ha
10 7 Boanl aobasiasiior Taabk wan mesn — 150-200
r, mosapeniyio coib — 15-20 r, wa peanoii — 0,5 a1,
MOJA0KO cyxoe — 200-250 r, Modoko neasHoe - 2 1.
Odeckiensaiie HKPbL HOJYUeHHOI cycrien3ueti npo-

Puc. 140. Ot6op clepMbl v caMIoB CTEPIsI ¢ HCIOMbI0-
BaHHEM KaTerepa

Pue. 141, CnepMaTo3oniel crepiasin B 1104¢ 3PCHs Mil-
KPOCKOTIA

Puc, 142, AKTUBUPOBAHHBIC CHCPMATOIOWIALL [Teped oce-
MCHECHICM

BOSIT B TA3y, lepeMeninsas pyKoil, i B annaparax
aasa obecknennanus nkpol (AOW) (pue. 143-145)
npu aneprudnom Oapboraxe B reyenne 40 MunyT.
M bl HCTIONB3OBAAN TPOCTVIO KOHCTPYKILHIO 7131 06e-
CKJACHBAHNS, OHA npejicrasiena na piuc. 144,
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Puc. 143. Cranjaprible annapars! st obeck/ieH Balisi HKPDI

Pue. 144. Mogudunmposaniblii anmapar ;11 obeckaenna-
HHST HeDOJIBIIHX 00BEMOB HKPLI

5.3. UHKYBAIIWS UKPbI

Ha Gombimncrse poiBOBOAHBIX — [IPENPUATHIL
[poliece HHKYOAIHH 00eCKICCHHON HKPbI OCETPOBBIX
pousBoauTes B anmaparax IO0menko, «Ocetp» u apy-
I'MX aHAJOTMYHBIX KOHCTPYKUMSIX B YCIOBUAX vepe-
JIOBAHHsI TIOKOS W BCILILIBAHKS (TOAIPBIrMBAIiHsi )
HKPHHOK BBCPX H OIIYCKalHs BHOBb HA CETHATOE JIHO
1101 BO3JeIiCTBHEM THIPONIpUBOAA (pHc. 146).

Yenemrnaa unkybanust B joboM THIE annapata
onpejessiercs OMOJOTHYECKUM  Ka4eCTBOM HKPBbI,
HOCTYIUBILEH HA HHKYGAIMIO, TEMIepaTypoii BOAHI,
ONTHMAJBHON I8 PA3BUTHS, W CNENDHKOI caMoro
unkybannonnoro annapara. Iponece amOpuonasb-
HOro pa3BHTUA npoTekaer v Gesyru 5—14 cyTok npu
Temnepatype Boasl 10-17 °C, y ocerpa - 5—10 eyrtox
npu 12-20 °C, y cespiorn — 4-6 cyrtok npu 16-22 °C.
[Ipu H1aronpUATHBIX YCJAOBUAX HHKVOAIIME P00
AKUTEIBHOCTh PAZBHTHS 3MOPHOHORB 3aBUCHT OT TEM-
nepatypbl Bo/ibl. [ToBLIICHHE TeMIIEpaTypbl YCKOpsi-
€T pa3BUTHe, NOHUKEHHE — 3aMeJISIeT.

Yxon 3a UKpol B nepuoj MHKYOAIUH 3aK/10-
vaeTcs B obecleyeHn CBETOBOroO pexknma (oTeyT-
CTBHE IIPAMOTO COJHEYHOTO CBETA), KOHTPOJH Ka-
4eeTBa N0AABAEMON BOABI M HOCTOAHHOrO oTOHOpa
MepTBOH HKphl, CojlepkaHne pacTBOPEHHOIO KHC-
JI0poja B Boje JIOJIKHO coCTaBasiTh 8—11 mMr/a.

[Mpenynpexxaenne pasBuTHSI CATIPOJIETHHO3a (MU-
KO3Hast GOJe3Hb NKPBI) MHKYOUPYEMOI HKPBI J0CTH-
racTed MyTeM TIpoBejleHust Aesunderiunn uHKyGaim-
OHHBIX allIapaToB Nepejl 3akJIUIKONH HKPBL, TPOBEpPKH
KauecTpa paboThl HaKTEPHIMANBIX YCTAHOBOK. M3 anTh-
CENTHKOB UCNIOAB3YIOT 3 %-1blii pacTROP MOBAPEeHHOI
COMM MW HOPMHPOBAHHBIE PACTBOPLI METHICHOBOH
CHHH, MAPraHleBO-KHCAOTO Ka/iusl, CAabbiil pacTBop
(hopmaiHa, MATAXUTOBYIO 3eaenb, GroneToBsli K.

Puc. 145. OTMbIBKa MKPBI nepe 3akaaakoi na unkybanmo (s Tevenue 45 Mu)
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Puc. 146. Moandunupopannsiit HHKyOallMOHHbIH anmapart, paboTaolinii 10 NPUHIIHILY 3aMKHYTOTO BOAOOOECTIEUEHHS]

54. TIOAPAIIMBAHWE JIMYWUHOK

BrIxoa npejiiMYMHOK Yy OCETPOBBIX 10 3aBepie-
HUH MHKYOAI[MK MKpbI 00bIuHO cocTasaseT 65-70 %.
VX pasmenialor B ¢ajlku-BBIPOCTHHKH, YCTAHOBJIEH-
Hbie B BBICOKOKOPMHBIX TIPYIaX, JHO0 B JIOTKY | Gac-
ceifHbl, cHabKaeMble YHCTOM, XOPOIIO a3pUPOBAHHOM
BOj10#. [1T0THOCTD TTOCAKH NMpETMYUHOK — OT 3 J10
5 1oic. va 1 M2% 3a 3-4 ans 1o nepexosia Ha AKTUBHOE
MUTaHNEe NPEIJIHIHHKH HAYMHAIOT 06Pa30BhIBATh Ha
aue GacceilHa BeepooOpa3HbIe CKOIUIEHMA — <«POW»
(puc. 147).

K MoMeHTy nepexofa Ha NUTaHUE BHELIHEH IMU-
el OHW paccpeioTOYHBAIOTCS TI0 JHY W B TOJIIE
Bojibl. Bbixojl 11po6KKM M3 AHAJBHOTO OTBEPCTHS Y
BCEX JUUUHOK JIUTCH 3—4 AHA. ¥XO0J1 32 IpeLSTHUHH-
KAMM 3aKJTI0YAETCS B ©KCAHEBHOM YIAJIEHHU MOTHO-
X IK3EMILISPOB, OUMCTKE JIHA U CTEHOK eMKocTel
OT oceBllero uia, Bogopocieir. Yepea 5-7 cyrok
JUYHHKN [EPeXo/isiT HA BHEIIHee MUTAHUe MEJTKUM
300MJIAHKTOHOM,

KopMmsiT JIMYMHOK B OCHOBHOM HCKYCCTBEHHBIM
CTApTOBLIM KopMoM ¢ gobasnennem 10-15 % xuno-
ro xkopma (HaynJiuyd apreMuu, NPeCHOBOJHBIH 300-
MJIAHKTOH) B TeueHMe Mepporo mecsiia. Kopmuenue
MPOMIBOJIAT KPYIVIOCYTOYHO Yepes 2 yaca MpH ydeTe
MOeaeMOCTH KOPMA, 10 ZOCTUKEHHU MOJIOJIBIO MAC-
cbl 3 r—uepea 3—4 uaca. Bogoobmen 2-3 pa3za B uac,
temnieparypa Bojbl 20-25 °*C. Uncrka GacceiiHon
[IPOMIBOJIUTCS 2 pa3a B JIEHb.

[Ipn BblpallMBaHWKM MOJIOAM BayKHEHIIUM TeX-
HOJIOTHYECKHM  JIEMEHTOM SIBJISIETCS COPTHPOBKA
poibbL. [TepBYIO COPTHPOBKY MOXKHO HAUMHATB M0 J10-
CTHIKEHMH MasbKaMn Macesl 300-500 Mr, npyn atoM
MEJIKYI0 pbl0y He TPOraioT, OTCaKMBAIOT TOJIBKO
KPYIHYI0 MOJI0Ab. [10 0CTHIKEHUN MOJIOBIO MACChI
1 r ee COPTUPYIOT U TIE€PECUHUTHIBAIOT.

JTansl MOJYYeHUs MOJ0BbIX HPOLYKTOB, OceMe-
HeHUsI U UHKYDAINKM WKPBI, N10/IPAIIHBAHUS TPELIN-
YMHOK ABJSIOTCS HanboJjee OTBETCTBEHHBIMH B TeX-
HOJIOTMYECKOM HPOLECCe, IOCKOJbKY ONpPEeIensioT
VCIEUHOCTD JIaJIbHEHIeH 1eTeTbHOCTH X035HCTBa.
Ha a7oit cTagnn ocobeHHO BaXKHBI OTBETCTBEHHOCTD
Y BblCOKas KBaaMGUKalus 00CIYKHBAIOIEro epco-
najia. [Toaromy nsa uenelt ToBapHoro peiboBosCTBa

Puc. 147. Poenue JHUHHOK OCETPOBBIX pbi6

BRITO/IHEE TIPEIYCMOTPETh IPHOOpeTeHe NoJIpollieH-
HOit MoJIomM B peibonuTOMHMKAX. B aTOM ciyuae He
notpebyiorest GaccelHbl s COAEPIKAHUS TIPOM3-
BOJIUTEJNEH, BBRINAJAIOT IPOLECCHl OIJIONOTBOPEHUS!
¥ MHKYGauuy WKpBI, MOJIPAlMBAHUS JMYHHOK, 4TO
3HAYUTENBHO YTIPONIAeT M YKOPAuMBaeT Mpoilecc
MoJydeHus: TOBapHOH npojaykuuu. OaHAKO B 3TOM
cJry4ae cJeiyeT OIleHUTh BO3MOXKHOCTH CTabHIbHOTO
cHaOXKeHUs1 pPhIGOTIOCAN0MHBIM MAaTePHAIOM U BO3-
MOXHOCTH ero Ge30TX0/IHOI TPAHCIIOPTUPOBKH.
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Paﬁo’m [0 BBIPAUIMBAHUIO CTEPJISJAU B 1pY-
Jax Kak j00aBOYHOro ofbeKTa K Kapiy IHPOKO H3-
BecTHbL IlpakTH4yecku Bce BOIPOCH BbipalllMBaHms
CTEPSIN B UHAYCTPUANBHBIX YCJIOBHSX SIRJASIIOTCS
HOBBIMH KaK B OTEUECTBEHHOM, TAK H B 3apyOCKHOM
poiboBoACTBE.

B Hameii crpane paspadorana TeXHOJ0ruA Bbl-
pamuBaHuA cTepasin B cajikax (Muxees, 1982).
ITpousBopuTesneil crepiasiin AJsi CAJAKOBBIX XO-
34HCTB 1OJYYdI0T B MecTax ee npomeicaa. Jos
JajbHeiiero  BBIPALIMBAHUS  [POM3BOAUTENEN
CTEPJSLIM B CajKax cjeayerT oTOHpaTh 370POBbIX
ocobeil Gea Tpasm M nospexacnuii. ITocre mepe-
BO3KH CTEpJisilb CPa3y MoOMeIanT B caixkn (JIbBoB,
1973; 1976; Muxecs, 1982).

B nepBoe Bpems crepissb, 3aBe3eHHas M3 Ma-
TOYHBIX BOAOEMOB, OOBIYHO He mnoTpedaser uc-
KYCCTBCHHBIC KOPMA, & IHTAeTCsl JHYMHKAMM Ha-
CEKOMBIX, YEPBAMH H APYTHMU KHUBBIMH KOPMaMH,
K KOTOPBIM OHA MPHBBLIKJIA B €CTECTBEHHBIX YCJIO-
BuAX. OHAKO B CBA3M C TPYIAHOCTBIO obecriedcHus
JKUBBIM KOPMOM CTEPJSiib NMPUXOJNTCH KOPMHTD
HUCKYCCTBeHHBIMM TipojykTamu. Iloaromy B nocnes-
HHUE TOJbl HUCTOJB3YIOT METO/MKY €€ [PUYUYEeHHs K
HUCKYCCTBEHHBIM KOPMaM.

B Teuenue Bcero roja mMpoM3BOIHTENCH CTCPIs-
An cojlepxkar B caakax. [laornocts nocagku metoM
nomkHa cocraBisaTs 1,5-3 kr/m? Poiby kopmsT
1-3 pasa B cyTku u3 pacuera 3—5 % 0T ee mMacchl.
Hanbomee oxotno crepusijib notpedisier BaaxKHbie
TPaHy/JMPOBaHHbIE KOPMa Ha OCHOBE MaJOLECHHOM
pribbl. [IpousBoauTeN N CTEPIIS/IH, XOPOIIO TOEIAK0-
e B CAJKaX MCKYCCTBEHHBIH KOPM, OTJIHUYAIOTCS
BBICOKOH BBI)KHBAEMOCTBIO: JIETOM OHA COCTABJSIET
90-100 %.

[TpousBoanuTe N B cagkax 0OBIMHO PACTYT Mef-
JIEHHO: OTHOCHUTEJILHBIE IOJIOBbIE TIPHPOCTHI COCTAB-
agor 10-20 %. Coapepanue B cajkax B3pocCjol
pbiOBI, 3aBE3EHHON M3 MATOYHBIX BOJI0EMOB, 00BIY-
HO HaumHaeTtcs He Gosiee yeM yepes 2—3 roja nocJe
3aB034a, 332 ATOT TEPUOJ MPOUCXOJAUT aJanTailus K
HOBBIM YCJOBUAM cojiep:kanus. Camibl X0pouo u
JOBOJIBHO JIPY#HO cospeBaloT B cajaxax. Cospepa-
HHE CAMOK MPOUCXOAUT ¢ MHTepBasoM 1-2 roaa.

Koneuynass njioTHOCTb peMOHTa M NMPOU3BOJMTE-
Jlel CTePISAAM B JIETHUX CAJKaX He JOJIKHA IPEeBbI-
matb 9-10 kr/m% B 3umuunx — 10-20 kr/m2 O6br4HO
3a JIeTHUH TePUOJl MHAMBH/YaJIbHAsl Macca Mpou3-
BoaMTeN el yresnunBaercs Ha 20-30 %. B redenne
3UMbl M BECHBI [IPOMCXO/IMT YMEHbUIEHHE MacChl
tena Ha 12-17 %.

MABA 6. OlbIT POPMNPOBAHUA
PEMOHTHO-MATO4YHOI'O CTAOA CTEPNAONU

IlnojosutocTs  cajikoBoi Maccoi
600—-1000 r cocrasasier 15-30 Thic. HKPUIOK, OTHO-
cuTenbHad maojgosutocth — 20-30 ukpunok na 1 r
maccest (JIbsos, 1973; 1976).

|[I]H HPOBE/JCHHH OHBLITOB 1O BhIPAIMBAHMWIO CTED-

CTEPRJHIN

JIS/LM B 3BUMHHX [IPY/AX YCTAHOBJEHA BBICOKASI BBIKH-
BAGMOCThL M TIACTHYHOCTE aToro obmexra. [Tokazano,
YTO CTEPIA/D B 3UMHMI TIEPHOL TMTAETCS W OTJIHYAET-
€5 BbICOKOH 3UMOCTOMKOCTBIO, a TakyKe JaeT 1pupocT
ot 40 v u Bosee npu orxoge 0,9 %, T.e. B CpaBHCHHN
¢ APYTHMH BHIAMH OCETPOBBIX KOJHMUYCCTBO HOTHOMINX
poui6 HeanauntenasHo (Cyxosepxos | ap., 2002).

PaboTsl ¢ 1OHCKOH CTEPIISIBI0 HAYAIH MPOBOAHTD
Ha JIoHCKOM oceTpoBOM phIOOBOJHOM 3aBOJIC B KOH-
ue 1990-x rr. 1ns BoccTaHOBACHUS TIOMYJ/ISIIIMH [JOH-
ckoll crepasinn ObLTO HeoGXOAUMO chOPMHPOBATH
MaTouHoe cTajo. B Hacrosiiee speMs copmuposa-
HO HeDOJBIIoE MATOYHOE CTANO JOHCKOH CTepJisiiu,
KOTOPOE COAEPIKHTCS B YCJIOBHAX OCETPOBOTO Phibo-
BOjIHOTO 3aBojla. Ero BeIpamuBanue 1mposojiHiioch B
HacceliHax Ha MCKyCCTBeHHbIX KomOuKopmax (ADpo-
cumona, Jlobzakosa, 2004; Tosopynosa, 2004),

Ha Boarorpaackom ocetpoBoM prDOBOAHOM 3aB0-
Je TakKe III)(']I!\E,-'I,EIII){ HCCEeTOBAHNA 110 (IJ(]I)MHI)()I!&]—
HHID peM[_]I1'I'I‘1[]—,\:'|H.'I'[']‘!II(_)I‘(} CTd/1d Ii(_]‘-'l}i‘{['.lﬂlill CTepisif,
3aroToBJeHHON B ecTecTBeHHBIX yenorusix. Cuenpaim-
craMu paspabdoTAHbl  TEXHOJIOTHYECKHE METO/bI Bhi-
PAIMBAHKA CTEPSIA B IIPAMOTOUHOM M 3aMKHYTOM
PEJKHME, A TAKKE CHEIMANIBHBIE BIKHbIE KOMOHKOPMA
A1 peMotTHO-MaTounoro erajia (Creipbyaos, 2005).

OJIHAKO CJIe/[YET OTMETHTD, 4T0 PabOThI, CBA3AHHbIE
¢ DOPMUPOBAHUEM MATOUHBIX CTAL CTEPISUIM, TPEOYIOT
HOBBIX MOJAXO/108 W COUPEMEIIHI‘;IX METO/08, & TAKMe OT-
pabOTKM YEeTKOI TEXHOJIOTHH COAEPHKAHUA PEMOHTHO-
MaTOYHOTO €Ta/1a B MHIYCTPHAIILHBIX VCAOBHSX.

MopMUpoBaHUE PEMOHTHO-MATOYHOIO CTAjA CTep-
JSTM HA HAYYHO-DKCNEPUMEHTANBHOI Gase «Karamb-
HUK» B yeaosusx Y3B 6buio nauato s 2005 1. /Las
CO3[aHUg PEMOHTHO-MATOUYHOTO CTaA HCIOJb3OBAIN
MOJIO/B CTEPJIAIN JIOHCKOW TOMYMAIMH (CPe/Hss Mac-
ca 31, ;MHA 7 cM), KoTopasd Gblia 3aseaeHa ¢ JloH-
CKOTO 0ceTpoBoro peiboBojHOro 3asoja 15.06.2005.
Ho cepepunn nionsa (20.07.2005) crepasijn Bhipa-
HMBAIK B OfiHOM DacceilHe pasmepom 1 x 1 x 0,5 m.
B okrtabpe noHckast crepiisaib Oblia nepecaxeda B
Hacceitn momaasio 2 M? (Y3B).

Mbl npoBenu aKCIEpUMEHTBL 110 BBIPALIMBAHHIO
PEMOHTHO-MATOYHOIO MaTepuasa B 3UMHMI NepHoj.
Crepaisifib, OIMH U3 CaMBIX TYTOPOC/ILIX BHIIOB CPEjLU
(lCQTI)OBhIX phl(_l, OTJIHYAMACh BhICOKMMHA 1TOKA3aTEe-
JSAIMH POCTa B 3UMHHI MepHojl NpH cTabuiIn3alun
TeMIIePaTyPHOTO PeKUMA.
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PEMOHTHO-MATOYHOIO CTALA CTERPNAON

HoxazaTesi Kpactioil KPoBH AONCKOH CTCPIsLIH B
NCPUOI 3HMOBKH B OGLEM HAXGMMANCL B HPEACHAX
HOPMBL, OTMOUANOCEH JTHIL IEKOTOPOE UX CHHXKCHHC
{rata 23). Cogepskanne Heika B ColBOPOTKE KPOBH
ObLID HA BRICOKOM Ypoiie: 42 /4 s jekabpe w38
T/ — B MapTe, Peayiasrarsl MCCACA0BIHHA 1OKA3aTC-
JICH RPNOBH CBHICTCABCTBYIOT (]t/] YIORJACTROPHTCALHOM
(}}[’[231’1()."[0I'HLIC‘('K()M COCTOITTHK BbI]RUTTHBACM BIX ]Jhl(’].

Tatvinna 23
[MokasaTean kpaciioll Kposy A0NCKOR CTEPARIN R MCPHOA
BUMUCTD RIPATLH BaAIHST

MokasaTemn Aexadpy Maprt
Tesoraodm, r/in 66,0+5,8 37,1134
Festarorpu, a/n 0,21=0,08 0,16+0,06
\?‘1’:'3‘\’[‘“1”' 1,0220.03 1,02£0,03

ESERN 68.93 0508

[Tepexon npoHspogdTeaeH CTePasin B HEPecTo-
BOC COCTOAHMC NTPOHCXOAHT TPH TCMICPATYPC BOJLL]
10- 11 °C, TTpy 4rMHCM COACPKAHIH ¢ OITHUMH3A1H-
eff 1APAMETPOB CPC/LLL O HACTYIACT HPUMCPHO Ha
1,5--2 mecHua paHnsie,

st CpaBHNTEABHOH XapaKTePHCTHKN PEMOIITIIO-
MATOMHOTG CTALA B MAPTC OBLAH 3ABCICHLI TOIOBH-
KM BOJKCKOH crepasin ¢ HITIT «BMOCs, Tlocae
SHMHUCTO COJACTRRANMA G1W OTCTARLIN 110 MAcee or
JAOHCKOH CTEPULBLH, KOTOPYIO B SHMHHH HCPHOL 1101-
Kapmieaik, TTORRSATCAW KPACHDH KPOBKH 1010R0-
KOB CTEPJSH BOUGKCKOH M JIOHCKOM
MpeAcTaBAeNnnL B Tabuuie 24,

Vpeauuelve scex 10Ka3aTe CcH Kpaclod KpoBu y

HONY AR

JABYX MCCAETORATHILX TPV CTEPSTAAN [TPOHCXOHI0
¢ Mast o anpeds. Husrui yposeits reMoraotuma y
BOJGKCKOI cTepasad orMeden B Mae — 57,1 ¢/, ato
CBARHO ¢ TEM, UTO PhIBA HPOULIA 3UMORKY M OhlL1a
HOCCKOTBEG OCAADMCHA TTOCTe TPRHCIOPTHPoBEH. Of1-

HAKO YoKe K HIOHIO YPOBCHB ICMOTA00HII ¥ BOMKCKOH
cTepasiiie oBecHIes wogocrar 710 v/, v jonckoi
CTCPASIIM BBICOKHA  YPOBCHh  remMoriodnima nadim-
JAANCH B TCUCHHC BCCTO NCPHOA HCCHETOBAFIE,
TEMATORPHT YBEJAMTHBATCH 110 MEPE POCTA PHIOLL
Ecan B Mae ero BeslMuHIA Y BOJGKCKON CTCPISIIH CO-
crapasina 0,16-0.19 /1, v aonekoil — 0,24 1/, 1o 1
KoHIEe HioHa — 0.21 1 0.25 171 COOTBCTCTBCHINO.
KoHUCHTPALHS TeMOLI00HIR ¥ HCCTEA0BA1 1 ThIX
OOLCKTOR  M3MCIHALTACE ¢ VBCJITH'ICTTHCM  KOJIHUCCTRA
ApuTpoiETon. Cpeinee coIepHRanie reMorao0una o
OFOM DPHTPOIMTE DLLIO BLINE ¥ JIONCKOH creps-
JTH, K KOTILY J€Ta Mbl OTMETHAN ero veennuetine. [lo-
RABATETH COACPKANIST CRIBOPOTOUHOTG HCAKE ¥ ARYX
HOCACYEMBLIX IPYII QL 15 1IPeCax HOPMELL L
OCETPORLIX PLIO, VLIAKD Y BOAKCKON Crepas i B Mae
CcOACPEAHMC DeARA cocTassaa 13 0/, ura B 2,5 pasa
HH3KE, YeM Y JOHCKOR crepasin (pue. 148), Huskue
HOKASTEAN CLIBOPOTOUIROTO OCJIKD TAKKC CHIBAELI ¢
BLIXOAOM BOJSKCKON CTCPASLI M3 COUTOSHHS 3HMOR-
kit B sasibiieRies nao nosskiuneiHe Sroro HOKAsaTe-
s, MK HIONO COMePARatiine O KL ¥ JIBYX HCCe OB
HBIX BHAOE GBI TOUTH 1 QJUHAKOROM VPOBHC,
TTokasareau
VAOBJICTBOPUTCABHLIC YCAOBHHA COACPIKANHA K
pANLHBAIMA ABYVX TPYII CTCP/SALI,
Caeayer ormeruTh, 1To yike B anpese 2007 r
MOKHO ObLIO BLUICAHTL W3 CTAE JONCKOR W BOJEK-

KPOBH - NOJTHOCTLIO - HOATBCPAWTH

Bhl-

CKOA CTCPAAAN COIPeRMUxX camion, Bueprbie cospe-
AM 5 CAMILOR BOJGKCROT CTEPASM M 6 caMilos Jaon-
CKOR cTepasiiin, OCelnio KOAHYCCTBO CAMILOB Y JIBYX
HCCACADBAHHBIX ITOIY.THIMA COrTaABIAD 0KoA0 13 %,
L8 CPABHUTCILHBIX HCCADOBANKRH, CBAZRHHBLIX
¢ 0CONCHUNCTIMHU (DOPMUPOBAHMS MATOYILEX CTi/L
PABHLIX HOABWAOB CTCRASE, HCMOLIORLINCH 11PO-
MBBOHTENH BOAMKCKOH CTe IS,
[Tepryid MAPTHIO TIPOH3BOIMTEICH
cTepaisan 8 koaudectse 10 a3, (3 caMkn v 7 cam-
oBY sasesan b osdpe ¢ Bouararpaickoro ocerposo-

BOJKCKOM

ro 34B0Jd, OIIA ObLTH BLLIOBACIHDI M3 CCTCCTRCHTILIX

Tatanna 24

Hogamarean Kpacnoi KposH CTepisan BOGKCKOE 1t Aonckoii nonyaduan 2006 1)

Bodsekan crepasiin Jloneast crepasin
[Tokasarein
alpeib M HIOH D alprib Mait HIO b
Temoraodn, r/ia 37.1=3.4 66.0=5,8 71,038 75,0=06,1 76,2270 79,0=6.3
TeasarorpuT, o170 0,16+0.06 0.19+0.06 0.2120,08 0,24+0,07 0,25=0,07 0,25+0.140
JPITpanmITEL, M/ MM 1,020,035 1,00320,04 1,05£0,04 1,06=.003 1,06=0,02 1,07£0,02
CIo kr 55,98+3,1 64,0746 68,93=4.9 70,7=5,1 71,88+5.2 73,83=0,6
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W BOMMCKAR

W pjoHcHaR

Tabanma 25
PesyabTaThl TECTHPOBAHUA CAMOK CTEPJSAN 1epe)]
HEPECTOM

Benok, rin

Koadp.

Paamep
HOJAPHSUTHH

Pue. 148, Cojiepoxanye Ge1Ka B CHIROPOTKE KPOBH CTEPIISA

ycaoBHil (p. Boara) npu ocenneil sarotoske. Camkn
copepaanch B bacceitnax 2 x 2 M npu temneparype
9,5-10,4 “C 6¢3 kopmienns. CojaepxaHne KHCIo-
pojJia B BOAC HAXO/AWJI0CL B TIPCACTAX HOPMbL W CO-
crasuno 7,7-8,5 v/a. B gexabpe (01.12.2006) camin
OBLIM HIPOTECTHPOBAHbI LISt ONPEEIeHHs) CTeNeHN
BPEIOCTH TIOJ0BBIX IPOAVKTOR (pHe. 149),

WcenonpzoBaiue  niynosbix 103BOIHIO
OlPEACIUTh KONPOUIHCHT MoAgPH3alHH OOLHTOR
(rabmuna 25, puc, 150, 151).

CaMK 1 camilnl COACPKATUCH COBMECTHO B Hac-
ceiftie pasmepom 2 x 2 M, nocie B3aTus 1pold ny-
I0OM CaMUbl B KOJIHUYCCTBE 7 9K3. ObLJIM OTCAXKCHB! B
oTaenpHbiit Oacceiin. Tosenenne pwé B Gacceiinax
OBLI0 XapaKTepHo st JaHHOTO BUia poi0. Bee ocobn
ACPKATUCH IPEUMYIICCTBCHHO HA TeYelnH ¥ jHA.

CyThb HAIECro HKCHEPUMCHTA COCTOSIA B CTHMY-
JUPOBAHUH PAHHEr0 CO3PEeBAHHA MPOHIBOIUTEICH
crepasan. B ectectrenHbIX veroBuax ctepisib co-
3peBaeT B KOHILE anpeist — Hadade mad, B sajgauy ne-
CAEN0BAHNH BXOJMIO TOJMYUCHHE TTOJOBBIX MPOYK-
TOB Hd HECKOJBKO MECSIIER PaHbIIe,

npod

Puc. 149. Tecruposaiine nponssoanTeneil crepisian

Ne | Jlna, | Macea, HKPBI, MM COLTOR, %
CAMKH | M Kr
BCPTH- | rOpH30I-
Ka/IbHBIH | TATLHLII
1 64 1,430 242 2,28 13,40
2 63 1,320 243 2,18 8,25
} 75 2,125 2,46 2,19 9,00

Puce. 150. Aiinexaerka crepasym na IV ctagun speiocty

Puc. 151, fliineknerka cTepisin nepe/L HepecTos
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[TpouasoauTenn coaepxaitncs B Hacceitnax 1o hes-
pasist ipu cpeatieit Temneparype 7—-8 “C. 3a 1Be Hefe-
JI 10 HEPeCTa HaYIH HOAHNMATh TeMIePaTYPY BOIbI
Ha OMH TPAAyC B CyTKM n josean ee 1o 15 °C. Ilpn
TAKOH TeMIeparype [pou3BojMTeell cojepxant B
TeueHne Hemxean. [lepen HepecToM caMok NOBTOPHO
NPOTECTHPOBAMH, KOIDMUIIMEHT MOJSPHIAIIHN CO-
crasia 7,5-8,0 %, 4To CBHAETEALCTBOBAJNO O HaYajle
nepexosia SSIMUHIKOR B ¥V CTA/NI0 3pestocTh (CTaansa
TEKVUHX TTOJIOBBIX MTPOAYKTOR) (puc. 152).

Puc. 152, 3peibie slICKICTKH CTEPISH, TOJAYUYEHHbIE Me-
TOOM TOPE3AHM SHIEeROA

JIOTIOMTHUTEIBHO LIS HOAFOTOBKH TPOU3BOILUTE-
Jeii CTepIsAN K HEPeCTy HCHOIL30BaAAH OHoIoTHYe-
CKH aKTHBHBIC BEIIECTBA, aCKOPOMHOBYIO KHCJIOTY,
a-tokodeporn u B, KoTOpble BBOJWIN B BHJIC MHD-
CKIMI 110 CHENHATbHON CXeMe 3a MeCHI[ 0 HepecTd.

IIpu NnoJAroTOBKE CTEPJATN K HEPECTY € IPUMe-
Hennem xomitekca sutamutos C, E n B, ucnosn-
30BaiH (papMaleBTHUECKHe IIPErnaparbl PacTBOPa
10 %-noii ackopOunoBoi kucaorsr (100 mr/m.),
30 %-noro o-roxogeporn-anetata (300 Mr/mn) u
unanokobasamuna (500 mxr/mm). Hopmbr BBejenus
acKopOMHOBOH KHUCJIOTHI M 0-TOKO(eposI-alerara J1/1s
npousBojuTeneii ocerposbix peid ObLTH paspaboTta-
uel patee (Copoknna, 2004). Buramun E otHOCHTCS
K rpynie »HPopacTBOPUMBIX BUTAMHMHOB, MOITOMY
nepes BBejieHeM aMIlyJ1y ¢ TMPemapaToM pa3orpesa-
au Ha Bojsnoii Gane, Butamun B, BBOAMIM Ha cre-
OO JcHD 10c/e UHBelMPOBaHHA BUTAMUHAMU
E u C. (Ilonomapes u ap., 2005a)

BuTaMHHBI BBOAMJW MEAMIIMHCKUM IINPHIEM
00BbeMOM 5 ¢M® B CHIMHNYIO MBIIIIY HA YPOBHE Tpe-
Thel Ky4dKn. s Kax0ro npernaparta uCnoIb30Baiu

HHAMBUAVAIBHBINA WHPHIL Jl03bl HHBEKIMI coCTaBH-
gm: sutamun C— 10 mr/kr puramun E -~ 15 mr/xr (Co-
pokuna, 2004), Butamun B, — 50 Mxr/Kr Maccsl Teq1a
p1ObL. KOHTpoALHOH Mpy ol ciaysKiin mpou3BojIi-
TeaH, nabenuposannnie sutaMutaMu C n E. epea
MmoMelleHHeM Ha HHKyOalnio obpaboTKy UKpBI pyc-
CKOrO 0ceTpa TPOROMAN TTHAHOKOOAIAMHHOM B 1e-
puoja obeckiaenBanus B annaparax AOW B Teuenne
45 munyt. (ITonomapesa u ap., 20056; Xpamosa n
ap., 20058; 20036).

JlelicTBre BUTAMUHILIX HIBEKIMET 1 0OpaboTKi
MKPBL [HAHOKODATAMHHOM OIIPEAEIsiIn Ha 0CHOBA-
HUH JIAHHBIX CO3PCBAHMS MPOU3BONTENEH, [IPOLeH-
Ta OILIOJOTBOPCHHST MKPDBI, i TAKKE BbIAKHBACMOCTH
AMOPUOHOB, JHUHHOK U BhIXofa Moa0iu. [Liogosn-
TOCTh CaAMOK ()ﬂp(‘,ﬂcﬂﬂﬂ” U()I]lETT]JI1IIH'I'hIJ\-'I ClHOCO-
oo (llpapaun, 1966). /Lng onpenedenus npoie-
Ta OIAOAOTBOPEHUS HKPBI Opastin npolnl i crajgun
proporo jaetenud — 4 Hmactomepa, crajgus 5 (Her-
aad, Iunasdypr, 1981).

JList CTUMYIMPOBAHNS CAMOK H CAMILOB CTEPJIs-
AU HCHOABEOBAJAH THIIOMU3APHYIO BLITSKKY, KOTO-
PYIO BBOIMJIM M3 PACUETA HA CAHHHILY MACCHl Philbl
(taba. 26). Camiam runoguzapuyio HIrbeKIMIo jle-
Jajaun paneiie, yeM caMras. [Tocae uirbekigun camok
Jydiie pazMenarth B faccelHax ¢ NpoTOUHON BOJOH,
MMECIOIINX CBETI0€ JLHO.

Camiipl cTepstin co3pean yepes 24 vaca, Axrus-
HOCTh OT CIEKEHHOI CIIepPMBI cocTarniaa 4—5 Hanrnos
o mkane [lepcopa (Ilepcos, 1953), y camok B 310
BPEMs OTMEUYEHO MOKPACHEHHUE ANAIBHOTD OTBePCTHSI.
CaMKky Hauya K co3peBaThb Yepes 28 qacos, 4T0 OBLIO
VCTAHOBJAEHO BU3YAIBHO MO OT/EJbHBIM HKPHHKAM,
paccesiHHBIM 10 gHY Oaccelina, WK MyTeM 0CTOPOXAK-
HOTO OT CIEKHBAHMSI MAJILIX MOPLUH HKPBI, A5 4ero
OCMOTP CaMOK TTPOBOAMAN Kax/bie 1,5-2 1.

Tabanua 26
PacucTHble A03HPOBKH THNO(U3APHOTO IPCNApaTa sl
HPOM3BOANTENCH CTEPIASAN B 3aBHCHMOCTH OT MACcChl Teja

Macca AKTHBHOCTE Hoga rino- Mloaa rimodm-
UPOM3B0- | THIOGUIAPHOTD (usaproro 3apHoro npe-
auredei, npenapara, TpeTapaTa, napara B M1 Ha

K JE JE/kr ocolh
0.5 65 13 0.1
1,0 65 13 0,2
1,5 65 13 0,3
2,0 65 13 0.4
2,5 65 13 0,5
3.0 65 13 0.6
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K o1bopy HKpbI ¥y caMOK CTEpIsiin HPHCTYA-
JU UL HOCHE TOTO, Kak ObLIO VCTAHOBJAEHO, YTO
[PH JIEerKoM HasKaTHH Ha OpIONIKO MKpa cBOOOHO
BoiTekaeT. CaMKy M3BJICKAIN M3 BOJBI, HACYXO Bbl-
TUPAIN TTOJOTEHIECM, 3aTEM 3daBOPAYNBAIH B HEro U
OPIOLIKOM KBEPXY MOMEIIAIH B [IOJICTABKY Ha CTOJE,
Bo Bpemst othopa ukpel kabpel PeID yepes Kasjibie
1-1,5 Mun cMauMBaIH BOJIOI.

Tonyyenne HKPbI OCYILICCTBILLIH METOIOM MOjpesa-
Hus stiineroaa (Ioaymika, 1986). B cpeseM ot kask1oii
camMKkH ObL10 noydeHo 155250 T UKpBl, 4To XapakTepiio
LIS1 BIICPBBIC HEPeCTYIOMNX camok (Tabit. 27). Cpeasist
Macca MKPHHKN kogebatack ot 6,4 1o 8,2 mr, ama-
metp 2,3 mu. TTocse B3sitns MKpsl cavkam Oblin BBe-
AeHbl aHTHONOTHKY (TEHTAMHIMH) JUTA MCKAIOUeH s
nonajannsg HHheKIn nocde onepaim.

Tabanua 27

Pribosoio-00oa0rmueckne noKasarein
CAMOK BOJUKCKOIT CTepastin

) . Koauieerro o
Ne | Amma, | Macca, HKPbI R
caMkm | em Kr
r TBIC. 1IT TROPEHHH
1 64 1,430 201 31,3 90
2 63 1,320 | 155 18,7 82
3. 75 2,125 | 250 28,7 85

Ilocne ocemenenust ukpy obeckieHBaanm ¢ mc-
[10JI30BAHUCM TAJMBKA B TeUeHHe 45 MUHYT, a 3aTeM
3akaaibiBaan Ha uHKyGammo., MukyGaunio nposo-
Anan B annapatax «QOceTp», BKJIAABIIIH KOTOPBIX
OBIIM  YCTAHOBJICHBI HEMOCPEACTBEHHO B Oacceiin,
npu temuepatype soasl 17 °C. [IpouenT onnoporso-
penns cocraBia 90 %. MHkybains 1auaachk 5 CyTOK.
B nepuos nukybaiuu npoBoguan o6paboTky HKpPbI
¢pnoneropbim K 13 pacuera 0,2 mr/om.

Bropass naprusi [IPOM3BOAUTEIEH  BOJIKCKOMH
cTepiisiin Oblila TIOATOTOBJIeHA K HEPecTy MpH ecre-
CTBeHHBIX Temmeparypax. CaMOK NMpoTecTHPOBasiu
11 anpenst npu temneparype Bogsl 12 °C. Koad-
purment noasipuzauuun cocrasuan 12-13 %, cragus
apestocti simynukoB V. YUepes aBe Hepenw mocse
MOjHsATUS Temiepatypsl Boael Ao 15 °C y camok
OBTOPHO B3sLid MPOOBI 71 OTIpElesieHus CTa/ Ui
3pesIOCTH M TOTOBHOCTH K HepecTy. 13 Mas camkam
M caMl@aM clejatd runogu3apHble MHBEKITHH JUTs
CTMMYJIMPOBAHUSL HEPECTa, CO3PEBAHUE MPOUIBO/IN-
Tejelt HacTynuIo depes 24—28 uacos (Tabi. 28).

Wkpa Oblia 3amoxkeHa Ha MHKyOaluio, U uepes
5 cyrox npu Temneparype 19 °C mpousounio sbuiy-
IJIieHHe eJMHUYHBIX 3K3eMILIAPOB, CpeJHAsl Macca
JuunHOK coctaBuia 8,2 mr (puc. 153, 154).

Tabamua 28
PriboBoio-61oaormueckie noKasaTean CaMOK BOAKCKOI
CTePISIIN, CO3PEBITNX 1IPH €CTECTREHHBIX TEMIEPaTypax

Koanueerso .

Ne | Jlauna, | Macea, HKpHI i
OILI00-

CAMKH M Kr
r TLIC. TH[)I)[:]'[HH
.

1 o1 0,987 77 9.6 80

2 62 1,000 76 9.5 78

} 70 1,120 90 11,2 82

Puc. 153. Boraynupmascst JINUHIKA cTepasiiin (Bospact
| eyrkm, macca 8 Mr)

Pue. 154, JInunHka cTepiisyin [PH Hepexoje Ha akTHBHOe
nutanue (Bospact 12 cyrok, Macca 15 Mr, ainHa 16 Mm)

BEIIO yeTaHOBJIEHO, YTO PErYIUPOBAIIME TEMTIC-
PATYPBI TIEPeil HEPECTOM TO3BOJSAET CABMHYTH CPO-
KW CO3PEBAHHS OOIUTOB ¥ CAMOK M NOJYUHUTD Kaue-
CTBEHHOE MMOTOMCTRO B 00JIee PalHUe CPOKH.

Heeneosanisg ¢ MCNOIL30BAHUEM  BUTAMMHHOTO
npenapara B, juist npoussojiTesieil crepasiin B pes-
HEPECTOBBII MEPHO;1 NOKa3aTH ero adipexruBocT. Pe-
3yJBTaThl TipejicTaniens B Tabautie 29, Yueno oTBeTHR-
LIHX HA THHO(DH3APHYIO MHBEKIIIO PLIO YBCIHUMAOCH Ha
10 % no cpasnenmio ¢ konrtposem u coctagisio 100 %.
Konmuectso oniogorBopenioi Mkpsl Buipocio Ha 17 %.

Ilpn janbueiiniem HaluoOJEHUH BLISIBUIN 1T10-
BbILIEHHE KOJWYeCTBa HOPMAJIbLHO PasBUBAIOIICHCS
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Tabanua 29
[TokasaTenn caMoK CTEPASAN 1IPH BBEJIECHHH
ManokoHanaMna

[Tokazarenu Onnit Kourpoan
Cospesanne, % 100 90
()II.’l(),?Ll’iTBUpCLI'Ht‘ 90 79
HEpsbL (3 cT.), Y
Pu_.;i HEHE RN 85 70
(17 cT.), %

Brixos ambproHos -
(36 c1.), % & 60

MKPBI Hd CTAMH MaJeHbKOW KeITOYHOH 1podKM
(17 cr.): B onbTHOM BapuanTe — na 15 %, Ha cTajinun
BBLIVILICHUS SMOPHOHOB u3 oboaouek (36 ¢r.) — na
17 % no cpaBHCHHIO ¢ KoHTpoaeM. Tlo aurepartyp-
HBIM JaHHBIM, BBeJecHHC BUTaMHHA B, 1mpoussoju-
TEJISIM B TIPOIECCE TTOMYYEHHS MOTOMCTRA Ha CTajlMM
MPEIBAPUTEIBHOTO HHBCIIMPOBAHUS CAMOK THIIO(U-
30M TIOBBIIIAET BBIXO TPEXJAHEBHBIX THUHHOK Kapria,
HECTPOro 1 HENOro ToACTOI0BUKOB, CHHKACT I0Cae-
HEPECTOBYI0 THOENb MPOH3BOAUTENCH HTHX BHOB
pri6 (Jlyxosenko, Cepreesa, 1996).

[locne cpaBHUTENBHOTO M3YYeHUST W aHAIH3A 3th-
(pexTHBHOCTH NpUMEHEHNUA ITHAHOKODATAMHHA LTSI
OBbILIIEHUA PHIOOBOIHOTO KAUeCTBA TPON3BOANTEICH
6b110 HeOOXOUMO BBISICHHTB €T0 JIeHCTBHC Ha 001
XMMUYECKHI COCTaB UKPHI, MOCKOJBKY OH MOMKET 0Ka-
3BIBATh 3HAYHTETBHOC BAHSHHE KAK HA OILIO/IOTBOPS-
€MOCTh MKPbI, TAK U HA BRIKUBACMOCTD 3aPOIBIIIEH H
uX aansHeiimee pazputie (Baccens, 2004). Buoxumu-
YeCKUH aHAJIU3 MOKA3aT, YTO MKPA OMMBITHOW PYIILI
OTINYATACH HOJIEE BRICOKMM COJEPIKAHHEM NMPOTEHHA
(Ha 2,3 %) u unmpos (na 1,1 %) (rada. 30).

Bricokasi KOHICHTPAIMS JHITH/IOB SBJHETCH CBU-
ACTEABCTBOM TOTO, YTO HX PACX0/1 B OpraHuame ObLi
3HAUUTEABHO HuKe. OUeBMIHO, B NpejHepecToBblil
MCPHOJL COAEPIKANNS ¥ KOHTPOJbHBIX CAMOK IPOHC-
XOAMAN 3HAUNTENBIBIE 3aTPAThl JTUNH/IHBIX BEIleCTB
Hd TCHEPATHBHLIH CHHTE3 W NojyjlepKanie JKU3HeH-
HBIX (PYHKIIHI,

Yepes Heaemo nocie BBEIeHHs  IIHaHOKoOaIa-
MUHA YJIVYIIILIOCH COCTOSIHE 1POMBBOJMTENEN, KO-
JIHYCCTRO TeMoraoduna Beipocio na 10 %, coiBopo-
Tounblit 6es0K B cpeaneM ta 15 % (puc. 155, 156).
Wamennmach aeiikorurapnas opmya. Ecim nepej
BBEJICHHEM BUTaMuHa B,, nponssoanTesy nab.noja-
JIOCH TIOBBIICHHOC COACPMKAHHE MOHOIMTOR, TO [10C]e
UX KOJIHYECTBO CHUBHJIOCD, YTO CBHAETENLCTBYET 0

TabGanua 30
BHoXuMHueckii cocTaR HKPBLI CTEpsIH

[Moxkasarean Onnir Konrpouib
Baara, % 47,5+1,5% 51,6+1,0
Cyxoe seliectso, % 752,5+0,8** 48,4+1.1

IIpoTenn 57.840,7* 55,9+0,7
Junuaw 35,640,3** 33,8+0,2
¥raeso/int 2,8+0,6% 4,9+0.8
3oaa 3,8+0,5% 5,4+0,2

Pasmuns poctosepus npn *P < 0,05; ** P < 0,01,

YCUJICHHH 3AIUTHBIX (PYHKUMI opranusMa 1o aei-
cTBUeM IHaHokoOanamuna (Kurenesa n ap., 1989).

Peayaisrarsl uHKyGaliui HKPBI, HOTY4EHHOH OT CAMOK
CTePJIst, KOTOPBIM BBO/IH/IN BUTaMuH B, nokasamm, 4to
B CPABHEHWH € KOHTPOIBHOM TPYITON YHCI0 CO3PCBLINX
pbih B 2TOH TpyIINe yBeUMIock Ha 16 %, KoumdecTBo
OII0A0TBOPENNON HKPbl — Ha 10 % (tabm. 31).

Takum oOpaszom, Beejende 50 MKI/Kr 1IIHAHOKO-
fGalaMUHa CAMKaM OCETPOBBIX pbi B 1peaHepectTo-
BLIi 11€projL 1epes nposejfeHreM THNOhU3aAPHBIX
T/Ill'lsCKIlHﬁ FHAYMHTELIO NOBbIIIAET HMX Dbl()OB(}ﬂHO—
Ouonornueckne xapakrepuctukn. [Ipu atom kosn-
YECTBO CO3PEBIIMX caMOK yresudnsaercst Ha 10-40
%, a omA0g0TBOpeHHON nKkpol — na 10-17 %, seixon
cBobobIx amipuonos — Ha 20 %.

B1-a rpynna

M 2-a rpynna

remornobuH, rin

110 BEEAEHWA
B

nocne
G BBENEHA B,,

Puc. 155, ¥poseHb reMoraobuiia B KPoBH CaMoK,
HIBCIHPOBAHHBIX BuTamunom B,

1-5 rpynna
m 2-A rpynna

CbiBOPOTOYHLIA Benok,
rn

A0 BBEOEHWA
B

nocne BeefeHun
B

1z 12

Puc. 1536, ¥poseHn chiBOPOTOUHOTO HEMKA B KPOBH CAMOK,
UITBEIHPOBAIIHBIX BUTaMuHoM B,
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Tabania 31
IMokasaTenn caMOK CTepJisiiy, MITLEIHPOBAHHBIX 1[HAHO-

KOBATAMHHOM

Iokasaresnn Onbir Komnrpo.an
Macca caMok, Kr 1,2+0,1 1,1+01
Cospesanue, % 84 77
Koa-Bo camok, aasmmx
nofpokayecTBelyo 84 70
HKPY, Y
OmnooTBopenue

oo 85 70
HKPBI, %

B nepuosi aMOpPHOHANILHOIO PAa3BUTHS OIIpPe/Ie.isi-
JIM KOJIMYECTBO HOPMAJbHO DAa3BHBAIONIMXCS 3apo-
Aplieii. 3a BpemMst HHKYOAIMy B ONBITHOM BapuanTe,
rae ukpa Obuta obpaborana 1,0 Mr/n nmuanokobana-
MHHa, ObLIO OTMEYEHO CHUIKEHHE HAPYIIEeHNii B pas-
BUTHH B cpeaneM Ha 10 % (Taba. 32).

Bo spems mpocmorpa 1po6 B amOpuorenese
BCTPEYA/INCH PA3ITHYHbIE HAPYIIEHHSI B PA3BUTHH 3M-
Gpuonos. B gactHoCTH, 001UTB ¢ Gecnopsi0uHBIM
ApobsieHreM, ¥ KOTOPBIX DOPO3/IbI 3aK1a/bIBATICEH He
0/IHOBPEMEHHO, 60iibliasi 06J1acTh B 0OIMTE COBCEM
He japodunack. [panuil KIETOK MpaKTHYeCKH He ObLIo
BU/IHO, & 3apoAbill 1puobpen Gesecyio ¢ pa3BojaMu
(MpaMopHy10) OKpacky. Takue sMOPUOHLI HHKOTAA
He MePeXOfAT K FaCTPYJISIIHH U Me/IJIEHHO TOTUGAIOT.
ITH HapYUIEHHs SIB/ISIIOTCS CJIEICTBHEM MapTeHoTe-
HetHveckoro apodaenus (Teraad u ap., 1981).

Tabamiga 32
Hapyuienus B passutiu sMOpHOHOB, %

Bua napyuennii Onpir Konrpoan
[Ipouece apobaenns 2.2£0,40%* 4,0+0,32
3akpsiTHe GaacTonopa 1,0+0,30* 1,6+0,17
s onsenon ronopss | 265025 | 562048
Hckpussiennoe Temo 3,540,62%* 5,2+0,54

Pasanunsa moctoBephsl npu * P < 0,05; ** P < 0,01;
*x P < 0,001,

Jpyroil BUj| HapyIeHUs B Pa3BUTHM — HEAOPA3BH-
THE 60PO3A IPOG/IeHHS, HOSBIEHHE JIMIITHUX GOPO3/I,
HarpuMep, OTMeUeHBl IMODHOHBI, ¥ KOTOPBIX INATh
OracToMepoB BMecTo deTbipex. Berpewamnces Taroke
stiilla ¢ BRIAGTHMBLIMMCSI B 1ieHTpe OiactomepoM. He-
KOTOPBIe HOPO3/1bl APOOIICHNS HA KOHIIAX UMENH pas-
ABOCHHUS B BUH/l€ BUJIOUEK. ITO MPUBOAUT K TOMY, UTO
G/1acTOMEpBI He YYACTBYIOT B Jla/IbHENIIIEM Pa3BUTHH.
[lo panneiM TA. Jetnad u ap. (1981), Takue Hapy-
LeHusT APOOJEHHsT IPOUCXOJAT TIPH PE3KUX Teperia-

Jlax TemiiepaTypsl Bo BpeMs Mikybaiun. Hapyienus
npolecca ApoOaeHHsl B ONBITHOI TPYIIE COCTABUIN
2,4 %, uto B 2 pasa HIKe, YeM B KOHTPOJIBHOIA,

B koHnue 3tana racTpyJsIMH Yalle BCEro BCTpe-
YaJIMCh AHOMATNAH, BO3HUKAIOUIME B PC3yJBraTe Ha-
pywenuss KjaetodHbX nepementenuii  (Illenxosckny,
Kosbman, 2002). Bo spemsi unkyGaiuu mkpn pyc-
CKOTO 0CeTPa HApYLIEHUsI NPOTICCea TACTPYJISAIMH BbI-
paxanmch B yBeJIMYeHUW pa3Mepa JKeATOUHOH 11pol-
KW [0 CPaBHCHHMIO C HOPMAJIBLHO Pa3sBUBAIOIMMUCH
ukpuHkamu (B onsite — 1,0 %, B koutpose — 1,8 %), B
ITOM cJryyae o0pacraHue TCMHBIX BereTaTuBHBIX Kie-
TOK 3aJepAKHBaeTCs M 3apPOABILI MEPEXO/IUT K CICHY-
IOLEMY TIEPHOJLY, COXPAHSS KCITOUHYIO IPoOKY 3HA-
UMTESILHOTO pasMepa. B ganbHelimem y nero Gymyr
HAOMOAATBCS T€ WJIW MHBIC HAPYIIEHUS CTPOCHHS.

Ipn ucenegoannu mpod MKpPbL Ha CTAZMAX HOCJE
FACTPYIAIMH HAOMIONATN HENPABUIbHOE CTPOCHHE TO-
JI0BBI (B onbire — 2,5 %, B KOHTpoJie — 5,8 %), oTMeyan
HETIPABHJIbHYI0 (POPMY SKEITOYHOIO MENIKa U OTCYT-
CTBHE [1ePeIHEr0 OTAeAA Tela (eAMHUIHBIC AMOGPUOHDL ).

Ha cTagnu npejummaniku 6ol oGHapyKenbl Ha-
pylienusi B cTpoeHUH Teda. Cpeay HUX HapylleHus
MPONOpIMIA Tea, PasBUTHE HMCKPHBICHHH, YKOpa-
YHUBAHHME YCHKOB, KabepHbIx Kpoinek. B ocHoBHoM
BCTPEYAIHCH NPEATHYUHKH ¢ HCKPUBJICHHBIM TEJOM
(B onvite — 3,0 %, B kKoHTpOse — 5,3 %).

Bee Bolliconycantble HAPYUICHHS MOTYT ObITD
CJIE/ICTBUEM HEIPABUILHOIO CO3PEBAHUS OOLWTOB,
4TO BejleT K CHHXKCHHIO Ka4yecTBa WKPbl U BIIOCJE) -
CTBHH K PasBUTHIO aHOMAIHi y amOpuona (lernad
u ap., 1981; IMonomapesa u jap., 20058).

Takum 00pasoM, pesyabraTbl HCCACTOBAHHI pas-
BUTHS OCETPOBLIX PBI0 B aMOPHOHAJIBHOM NEpPUOLE
CBUJICTEJRCTBYIOT O MOBBIIIEHHH PE3HCTEHTHOCTH
Pa3BHBAIONINXCS  AMODHOHOB U ahpekTUBHOCTH
npuMeHennst obpabotku Butamunom B, B mepuos
HOATOTOBKH WKPBL K HHKYOAIHH,

Onnako cheayer OTMETHTh, Y4TO B HAIIUX HC-
CJACIOBAHUAX Mbl WCHOJB30BANH CAMOK CTEPJISIM,
¥ KOTOPBIX ObLJl I1€PBBII HEpecT, a /s TAKUX TIPo-
H3BOAMTE/IEH XapaKTePHO MOBLILEHHOE KOJHYECTBO
norubmux aMOpHoHoB u JuunHoK (10 70-80 %).
[oatoMy Hcnosb3oBaHie GHOMOTHYECKH AKTHBHBIX
BEIIECTB B [1€PHOJ] HEPecTa BeJeT K OBLIICHHIO Bbl-
FKHUBACMOCTH Ha PAHHMX 3TANax OHTOreHesa.

B pesyabrare uccnegoBanuii pazpaboTaHbl HO-
Bble OHOTEXHOJOTHYCCKHE METO/bl BBIPATIHBAHMUSI
peMOHTa H (POPMHPOBAHUS BBICOKONPOAYKTHBHOTO
MAaTOYHOIO CTaja CTepPJIsjiH, lIpejycMaTpUBalolme
COKpaIlleHUe CPOKOB CO3PEBAHUS TIPOUIBOIUTEIH 1
LJIATETBHOCTH HOCACAYIOUMX TOMOBBIX [HKIOB.



Cos;LaHue pbi0OBO/HBIX KOMILIEKCOB € HC-
110/Ib30BAHHEM YCTAHOBOK 3aMKHYTOTO Bojoobec-
nevenuss (¥3B) u rexHoslorMM KpyriorogfU4HOrO
BBIpAIIHBAHKA TIO3BOJSET VBEJIUYUTD 06BeM IPOH3-
BOJLCTBA OCETPOBLIX Pbil, B TOM 4yHCie PelluTh BO-
MPOC 0 3apLIGJACHIH BOJOEMOB TOCATOYHBIM MATEPH-
asom, Ojlnako BbIpalMBanie poid B 9THX cHCTeMax
He peraet rnpobJemel bosesneit puib. Kak nokassisa-
et onbiT pabdore ¥ 3B aksakomnuekca IOHL[ PAH,
yenemHast pabora peiGOBOAHOTO KOMILIEKCAa HeBO3-
MOXHA 0e3 HXTHOMATOJOTHYCCKOTO MOHUTOPHHIA,

7.1. [TPHYMHbI BOSHMKHOBEHWA M IIYTH
PACITPOCTPAHEHUST 3ABOJIEBAHI1 PHIG B Y3B

[Mepemaua MHGEKITMOHHOTO WJIN HHBA3HOHHOTO
Hayana B Y 3B MoxkeT IpoHCXOIHTD OT puiObl K pribe
yepes BOAY, CETH, UHBCHTaph M T.JI. 3ajadeil HXTHO-
MATOJOTHYECKOTO MOHHTOPHHTA SIBJISICTCS OTPe/esie-
HIEe HCTOYHUKOB, MEXaHH3MOB 1 (DaKTOPOR Tepe/1aym
Bo30y Teneit 3abo0eBaHuil, YCJIOBUH, IPU KOTOPBIX
MoKeT passuBaThes 3aboneBanue, a Takke cnocoboB
ero NpoPUIAKTUKH U JIeYeHHH.

Wipexinst  MoXkeT pacnpoCTpaHsSITbCST  4epe3
BO/lY, HO IJIABHBIM HMCTOYHHKOM 3apaKCHHsl SIBIISI-
wores poidel, Hacto oTjlesibHO B3aTast 0coOb MOXET
ObITh YCTORUHBA K ONpe/leJJeHHOMY BHAY BO30YAH-
Teas. OHAKO B BOJHOH cpejle BCerjia CyIIeCTBYET
ROZMOIKHOCTD Mepejiady HHheKIHOHHOTo Hadata 6o-
Jiee ocnabNeHHo 1 BOCHIPUUMYUBOH K 3a60/I€BaHUIO
poibe. Takue 3K3eMILAPBL SBISIOTCS OMACHBIMH HO-
curessiMu uH(ekiu B Y 3B, moatoMy X Kak MOK-
HO CKOpee HeoDXOAUMO H30JIHPOBATh H3 CHCTCMBL

B 2007 r. B akBakoMmiutekce IOHIL PAH B msonu-
POBAaHHOM HacceiiHe ¢ ABTOHOMHBIMM (PUIIBIPAMU CO-
Jepxaicst pyccknii ocetp Acipenser gueldenstaedtii
(1+), BbLIOBIEHHBI B TaraHpOTCKOM 3aHBe A30BCKOTO
mops. [Tpu KnHUYeckoM ocMoTpe OBLTH OTMEYEHbI [H-
niepeMust i HeOOBIIHE UBSI3BICHHST KOKHOTO TTOKPOBa
B obmactu GpromHbix Kyuek (puc. 1537, 158), a taxxe
HeJIbie Y3eIKH Ha TIOBEPXHOCTH TeIa.

HcerenoBanne coAepXUMOTO KATICYJ 10 MHKPO-
CKOIOM TIO3BOJHI0 OOHApyXHTL Hemartoj Cystoopsis
acipenseris (cem. Cystoopsidae, orp. Trichocephalida) —
crelupUIHbIX MApasHTOB oCeTpoBLIX phid, Camer u
camia C. acipenseris, NapasuTUpyst napamu, odpasyior
MOM KOMKEH COSMMHUTETBHO-TKAHHBIC Kancyabl, B jan-
HOM CJTy4a€ THAMETP KATCyJT YePBCH COCTABWI 57 MM.

" Cameln M caMKa HEMATOIbl, H3BJICYCHHDIC M3 Kall-
CyJibl, UMeJH SAPKO BBIPAXKEHHBIH TMOJOBOH JUMOD-
(hM3M, COOTBETCTBYIOLIMI KJIACCHUCCKOMY ONTHCAHHIO
(puc. 159). Teno camkn pasgeneHo Ha ase yacTu. ITe-

J MABA 7. SABOJIEBAHNA OCETPOBBbLIX Pblb B Y3B:
MPOSUNAKTUKA U NEYEHUE

Puc. 158. Ocobb, CHILIO TTOpPaZKeHHas IHCTOOICHCOM

pejlisis yacTh HUTeBWAHas, Anunoill 2,48-274 mm,
MOKPHITA UUITUKAMHM, 3a/IHsIsI — 1apoodpasiast, jna-
Merp 5—6 MM. SHYHHKH M MHOTOYMC/IeHHbIe 1eTJH
MATKH 3aloJHAIH BCIO 33/IHION HacTh Teqaa. Martka
cojlepikana GoJBIIoe KOJUYCCTBO SIMIL XaPAKTEPHOM
Houonkonu ol hopmer ¢ npoboukamu Ha 000MX
konuax. Camer| 3HAYNTENBHO Meabue caMku. Teno
HHJIMHAPHYECKOH (DOPMBI, € 3aKPYIVICHIBIMH KOHILA-
MH, juinHa 2,1-2,25 MM, Bes nonocts tena sanosie-
1A MHOTOUUCEHHBIMH TIETJSIMH CCMCHHMKA.
Pazsurue C. acipenseris NIpOMCXOIUT C Y4aCTHEM
POMEKYTOUHBIX XO3S€B, KOTOPBIMH ABJISIIOTCS PAUKH-
Hokornassl ua cem. Gammaridae — Dikerogammarus
haemobaphes, Gammarus platycheir, G. pulex.
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flilua napasuTa, noNaBIIKE B BOAOCM, MOSIAIOTCS
bokornaaBaMu. B kuimeunuke GoKoIaBa U3 siui Bbi-
XO/MT JIMYMHKA H IPOHUKAET B MOJOCTD Teja pauka,
rjie npoaosKacT passurue. CKOPOCTh pazBuTHs JM-
HHHKH 3aBUCHUT OT TemIieparypol. Tak, Ipu temiiepa-
rtype 18-20 "C anumika CTaHOBHTCA MHBAZHOHHOM
ga 14-15 aneit, npu 8 °C — wepes 22 pna (Onpeae-
JUTEb..., 1987),

OceTpoBble 3apaskaioTest HCMATOAOH NpH noesa-
HHW MHBasSHPOBaHHbIX GokommaBoB. V3 kuweunu-
Ka JIMYMHKH IIPOHUKAIOT MO KOXKY pbid, uame Ha
OpIOLIHYI0 CTOPOHY, & Takke Ha GOKOBYIO MOBEpX-
HOCTb H NOj| CIIHHHDIC KYYKH, TAe 00pa3yior BUAH-
MbIC HCBOOPY/KEHHBIM TJIA30M Y3€JKH, HMCHYCMbIE
KancyJaamu (puc. 159).

ITo mureparypubim janusivM  (Mpanos, 1968) u
o0pazoBanue  NapasuTOM
COEIMHUTEbHO-TKAHHOH Karcy.ibl PA3PYIIACT MOKPOB-
HBIC TKAHU PhIO, BEACT K MOABJIEHHIO BOKPYT TeTbMUH-
Ta OTEYHOCTH W JECTPYKUHH COEIMHUTEIBHON TKAHMH,

Wabassiaennst KOXKHOTO TIOKPOBA MEKAY KYIKAMU
Ha OPIONIHOIT TTIOBEPXHOCTH OCETPA — Pe3YJIBTAT pas-
pbiBa Kancy/1. YpoBeHb 3apaskeHUsT LHCTOOHCHCOM
0ceTpa, saBesenHoro B aksakomiiexke IOHILL PAH us
Taranporckoro 3ammBa, He NPEJCTABISLT HETOCPe/l-
CTBEHHOU ONACHOCTH A 30poeLst peib. Kpome Toro,
OTCYTCTBHE NPOMEKYTOUHBIX X0351¢B B Y 3B jenano
napasuta OC30MACHBIM JUIsS OCTAIBHBIX OCETPOBBIX
pbi0. OjlHaKO CYIIECTBOBAIA YTPo3a TPUOKOBOrO M
OAKTEPUAILIIONO 3apaKeHusl TKaneil puid Ha Mecte
PA30PBABIUIHXCS LLUCT € LTUCTOONCHCAMH.

C nesbio npoduiaaktaku paszsutust Oaxtepuil n
rpubOB NOBPEXK/ICHHBIC MAPA3HTOM YUACTKH Teaa of-
pabaThbIBAINCH PACTBOPAMH KPACHTEsT MCTUIEHOBOTO
curero (1 r/x) n mapranneso-kucsoro kamist KMnO,
(1 r/n) ¢ nomombio BarHoro Tammona, O6padboTKy Ipo-
BOJMJIN TI0 MepPe PaspbhiBa KATICYJ € TIMCTOOICHCAMU.

[Tepepaua sosbyauteneiil Gomnesneii Moxer mpo-
MCXOJNTh U Yepesd BOiy, KOTOPYID UCIOJB3YIOT MpH
nepesoske puih B ¥ 3B, 10CKOIbKY B BOjie MOTYT co-
JIEPAATHCST PA3JIHYHble MUKDOOPTAHU3MbI W [1apasu-
Thl, CIIOCOOHBIE PACTIPOCTPAHUTHCS B Npejiesax ¥ 3B.
[TosTomy Bona, npeanasnauernasn jaas Y 3B, nomkna
npoiiTi obessapakusanne. s 9TOr0 MCNOAL3YIOT
aesundextnio yasrpaduonerosbivu ayuamu (UV)
M 030HALMIO {BHeCceHHe 030Ha 0;1)-

Kpose Toro, npuunnoii uuBasuu B ¥ 3B moxer
ObiTh KOpM. B axpakommiexce IOHIL PAH mas
KOPMJICHHS OCETPOBBIX HCIOJAB30BaAAM PBLIOY, BbI-
JOBACHHY0 U3 11p. CBunoe [pno v B Taranporckom
aanuBe: amypcekoro uebauka Pseudorasbora parva n
ropuaka Rhodeus sericeus.

HAIIHM HabJ1 K NICHIAM,

B

Puc. 159. A — Bosbyvaurens ucrooncuosa: 1 — camelr n
caMKa B 1jHere; 2 - camell; 3 — TOIOBHOH KOHell anHKaabHo;
4 — rojoBHOIl KoHel JaTepaibio; B — cTepasian, nopamen-
nag uHctooncucom (Onpesesnnren..., 1986)

[apaszuronornyecknii aHAIU3 PuID BLISIBI HAJIH-
YHE eAHHUYHBIX DK3EMILIIPOB SKTOHAPA3UTOB (MOHO-
reneit p. Gyrodactylus w undysopuii p. Trichodina)
Ha Kabpax v B cOCKoOax ¢ MOBEPXHOCTH Teaa aMyp-
cKoro uebauka.

asa npejgorspanienns Buecenust 8 Y 3B napasurton
€ KOPMOBBIMH OOBEKTAMH MEPel UX CKAPMJINBAHNEM
OCETPOBBIM ObLITH UCTTbITAHBI KOMOMHHPOBAHHbIE Ball-
HbI ¢ TIOBaPeHHOH CO/IbI0 11 MAPTAHIEBO-KHC/BIM Ka-
quem u3 pacyera: NaCl - 1 kr/m% KMnO, - 10 r/m* B
Teyenne 60 munyr. OnrnManabHas Temneparypa BaHH
Opina 5-7 °C. Tocsie ykasaHHOH TIPOLELYPbI Hapasi-
TOB Hd NOBCPXHOCTH TeJsia 00HApykKeHO He ObLIO,

BoicokHe MIOTHOCTH HOCAAKH U KOHTAKTHI MEK-
Ay ppibamMu obJIerdalor nepemelieHue Bo3oyanTeneii
B ¥3B. Bekropom pacrpocTpaHenns 3abojieBanus
MOTYT OBbITh HAPABUTDI, IEPEMELIAIIIHECH OT PHIOH
Kk puibe, Hanpumep, Argulus foliaceus (puc. 160).

OTH OPTaHH3Mbl He TOJIBKO CaMH HAHOCAT BPE
poibe, HO M ABJSIIOTCS NEPEHOCYHKAMH [1ATOT€ HHBIX
GaxTepuii 1 BUpyCoB. [IpuunHO Benbiky 3aboe-
BaHUIT MOTYT OBITh YacTy (huiILTpa, peiboBoHoe 060-
PyAOBaHHe, HHBEHTAPDb, HE TIPOLIEIIME THIATEIbHYIO
Ae3UHMEKIUIO Tlepe/l MCIOIb30BAaHHEM, H IIp.
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Puc. 160. Argulus foliaceus

7.2. IPOOUJIAKTUKA 3ABOJIEBAHUY
OCETPOBBIX PbIb B ¥3B

[1pu BeipamuBanuu oceTpoBbix peid B ¥ 3B ocobo
NPHCTalbHOE BHUMAaHHE Y/eJIHeTCs KOHTPOIO Kave-
cTBa Bojbl. B mepBylo ouepesib 210 KacaeTcsi cojaep-
KAHUS B BOJIE aMMOHHSI U HUTPHTOB, TOBBIIIIEHHbIE
KOHIEHTPAIUH KOTOPBIX YiKe caMu 1o cehe MOryT
HIPUBECTH K 3a00/1€BaHUIO WK THOENN Pbi,

3arpasHenue OaccefiHOB M (DUJIBTPOB Opramu-
YECKUMH BEIIeCTBAMH, 3aMEVIEHHBIH  BOJ00OMEN
NPUBOJAT K KOHIUEHTPAlUM [aToreHoB (Iapasiu-
TOB) B 3aMKHYTOM mpocTpaHcTBe. [Ipu otcyrcTBin
cucTeMbl 0Oe33apaxMBaHUs Ha Bojomojave B Y 3B
pacrnpocTpaHeHHe WHGEKIMH HJIH WHBA3MU MOKET
HNPOU30HTH CTPEMHUTENLHO,

[IpodurakTuyeckue MepoONpHUATHS, TPOBOAMMbLE
B ¥3B, BrmouaioT B cebs1 KOMILIEKC BETEPHHAPHO-
CAHWUTAPHBIX TIPABHJI, HATIPABJIECHHBIX HA TIPEJIOTBpPa-
LIeHHEe BHECEHUs1 B cucTeMy Bo3byaurtemeii 3aboie-
BaHHUN (BUpYCOB, OakTepui, rpuboB, Mapa3uToOR),
KOTOPBIE MOTYT BBI3BATh rubensb poid. B mepsyio oue-
pe/b 3TO THIATeIbHOE MXTHOMATOJIOTHYECKoe obce-
JoBaHue W 00s3aTe/IbHbIH KapaHTHH AJIS PhIO mepen
nocagkoii B ¥ 3B. Cpok kapanTuHa omnpeaensercs B
KaKJI0M KOHKPETHOM CJIyd4ae, OH JOJKeH ObITh He
smenee 30 cyTok.

ITepen nocaxkoii peif B ¥ 3B npoBoguTes takxe
aHTHnapasuTapHas oOpaboTka peiObL. JII8 aTHX Le-
jeil MCTIOMB3YIOT pasHbie JedeGHbIe cpeacTBa B 3a-
BHCHMOCTH OT MOCTABJIEHHOTO IMArHO3a,

TiaTesbHBIH MXTHOMATONOTUYECKHIT KOHTPOJIh
HeoOXonMM M npu nepecaike peib BHyTpr Y 3B.
OcofieHHO BaKHA paHHSIS JIHATHOCTHKA 3aboyieBa-
Huil. Jlaxke 110 MOBEACHUID MOMKHO OTIMYHTh HOJb-

HBIX PBIO OT 3/10POBBIX: OHM OOBIYHO NOJHUMAIOTCS B
MOBEPXHOCTHBIC CJIOH BOJDbI, HAUMHAIOT 3ArJIATLIBATD
BO3/YX, TEPSIOT KOOPIMHALMIO JABHMKEHHUH, HE pearn-
pyior Ha npubsnkeHue yesnoBexa. JIMArHo3 Helbas
CTABHTH TOJBKO HA OCHOBAHHYM KIAMHHYCCKHX MPH-
anakoB, HeobOXoauM aHaim3 3MH300TOJOTHYCCKHX,
[ATOMOTOAHATOMUYECKIX JAHHBIX M Pe3YJIbTaTOB
MXTHOTIATOMOTHYCCKHX HecaefoBaHuil. Yem panbire
BBISIBIEHO 3a00JIeBaHHC, TCM CKOPEe MOXKHO TIPH-
HSITh MEPBI IO JICYCHHIO PHIO U COKPATHTH yuiepd ot
3abo/1eBaHHIL.

B kommutekce poHIaKTHUECKUX MEPONpUATHI
Hosbiioe 3HaYeHHe uMeeT jesnHpekis HacceiiHos,
WHBCHTAPSI, PHIGOBOIHBIX coopyxeHHil. B kauecTse
CTICHUANBHBIX JAe3HHOUITHPYIONNX CPEJICTB HCTOb-
3YIOT MAPTaHTIeBO-KHUCABIT Kaiui, XJA0PHYIO H3BECTh,
TUIOXJIOPUT KaiblUs, XA0paMul b u apyrue,

Kpome cobmiojienns poiboBOAHBIX TpeboBaHuii
MHHOPMAIIUA 0 TOM, KOIJIa U IIPH KAKHX YCJAOBUSX
3aHKCHPOBaHBL cjaydad TuOeian puid, Mo3BoOJHET
BBRIABHTE (aKTOpbl, HUMelonie HandoJibliee 3Have-
HUE B JIAHHBIH MOMEHT.

7.3. 3BABOJIEBAHIMS OCETPOBLBIX PhLIb B ¥3B

[Ipu BBIpANIMBAHHM B AKBAKYJILTYPE ¥ OCETPOBBIX
poib OTMedYeHbl MH(EKIMOHHBIE (BUPYCHbIE, GaKTe-
pHasibHble, rPUOKOBbIE), HHBA3HOHHDIE, He3apasHbie
sabosesanud, (Kasapuukosa, Hlecrakosekas, 2003;
2006). OcranoBumcest Ha HauboJee BaXKHBIX LTS Bbl-
palMBaHus B cucteme ¥ 3B,

7.3.1. BUPYCHBIE 3ABOJIEBAHUWSA

Haubomee u3yuyeHHBIM M IIHPOKO PacrpocTpa-
HEHHBIM CPe/Id BUPYCHBIX 3a00JIeBAHUI OCETPOBBIX
peif siBAIAETCS 3a00JeBaHHE, BBI3BIBAEMOE HPHUI0-
BupycoMm Oemnoro ocerpa (WSIV). Bnepseie B ax-
Bakyasrype WSIV 6w 3apeructpuposan B 1988 r.
(LaPatra et al,, 1995; 1998). Ilo kmaccudukaiu
Mexagyrapogsore smHscotudeckoro 6wopo (OIE)
WSIV 6b11 OTHECEH K ONAcHBIM BO30YIHTENSAM 3a-
bonepanuit poid. B nocaeanue rogpr BUpyc oTMedeH
y beqoro ocetpa Acipenser transmontanus. Iloxoaue
BHUPYCHBIE ATEHTH BCTPEYAIOTCHA Y PYCCKOTO OCETpa
A. gueldenstaedtii, cubupckoro ocetpa A. baeri— Bu-
IOB, PACIpPOCTPAaHEHHBIX B akBakyawType Poccuu, a
takke Oemoro momatonoca Scaphirhynchus albus,
aMepHKaHCKoro jomatoHoca S. platyorhynchus, at-
naHTHYecKkoro ocetpa A. oxyrhynchus, o3zepnoro
ocerpa A. fluvescens.

Bupyc nopakaer snutenuilt Koxku u xkabp u Mo-
JKeT BBI3BIBATH MaccoBywo rubens (6omee 90 %) mo-
noau go roga (Hetrick et al., 1991a; LaPatra et al.,
1999; Bauer et al., 2002). Cumnromamu 3a601eBaHUs



IMABA 7. 3ABONEBAHWA OCETPOBbLIX Pblb B Y3B: 83

NPOSUNAKTKA N NEYEHUE

ABAMIOTCS HAPYHIEHNE ABLIXAaHHSA H OCMOPETYIALNN,
YACTO  OCAOKHAIOUMECS BTOPHYHOI  OaKTepHaih-
Hoil undekupeii. Bupye asasiercs crieltM(puYHbBIM
Juis ocetpoBbix puid. [lonbiTku BhLLEACHNS ero na
KY/JALTYPAX KJIeTOK APYrHX BHAOB Pbll 3aKOHYMAMCh
neyiaueil (Hedrick et al., 1991b). Boamoxno ro-
pHusoHTaIbHOE (OT PBIOBL K pbife) 1 BEPTHKANLHOEC
(uepes MojsoBble NPOAYKTBL K pbibe) pacnpocrpa-
Henne nHpexn. MeponpHsTHSIMHI, CHIKAIONIHMH
BO3MOKHOCTBh BHecenust uHgeknmn WSIV, siasior-
csi: obpadoTka 01110,10TBOPeHHOIT HKpbI iTog0hopom,
BbIPAIMBAHIE MOJIO OCETPOBBIX CTaplIe OHOr0
rojla, CHUXKeHHe CTPeCCOBBIX BO3ACHCTBHIT (11OBLI-
MEHHON  IAOTHOCTH NOCAAKM, PE3KHX Nepenajon
temnepatyp, xamjaunra) (LaPatra et al, 1994;
Metcalf, Zajicek, 2000).

Topaso menbine uHpoOpMalMm 0 JBYX BUpycax
reprieca Oenoro ocerpa — WSHV-1 uw WSHV-2.
Iepsoiit onacen jpas moaoau (< 10 em) Oenoro
oceTpa — 1HOpaKast HAMIEPMHUC KOKI H CAHIHCTOI
B oOsactu ryd, OH BHI3BIBACT CCPbe3lbIC TOTEPH
(> 90 %) cpean suipamusacmbix pui0d (LaPatra et
al.,, 1993). Bropoii BhissiBacT obpasoBanne s3B Ha
MOBEPXHOCTH TEJAA Y MOJOAH U CTAPUIMX BO3PACT-
HBIX rpynin. O 3apaxeHnn ITUMH BUPYCAMH JAPYTHX
BijloB poib Huvwero He ussectno. Ilo yernomy co-
obmenuio M.C. IlleakynoBa, BHPYCHBIC YACTHIDI,
nogobubie Bupycy repreca 6eaoro ocerpa, Obin
obuapysxkennl y cubupekoro ocerpa Acipenser baeri
npH BoipalmBanun B Sacceiinax Konakosckoro oce-
TpoBoro sasoja (Mockosekast 00.1a¢Th).

Anenosupyc 6enoro ocerpa (WSAV) nopaxkaer
DIMUTEAMIT CJAMBNCTOI KHIIEUYHHKA W BbI3bIBACT Jie-
TApruio, aHoOpeKcHio, HCToHEeHne H HHorjla rubeits
(< 50 %) monoan Ges0ro oceTpa B BO3pacTe /10 roja
(Hedrick et al., 1985; Conte et al., 1988). llo nan-
noim M. Banka ¢ coasropamu (Benk et al, 2002),
WSAV orsmuaercst ot apyrux ajgenosupycos. [locae
€ro YCIEUHOIO BLIPALMBAHUS HA KYJBTYPE KJACTOK
cenesenkn (WSS-2) nojgobusie ajlenoBupycy 4acTm-
st Oblan Haiiiennt y apyrux suaos poid. [Tyt pac-
npocrpanennss WSAV nenspecriibl.

Y 6enoro ocerpa oGHAPYKEHbl BUPYCDI, BHI3bIBAIO-
IMC 3HAUMTEABIBIC TOTEPH CPEM JOCOCEBLIX PbID, —
HTO BUPYC HH(EKIMONHOTO HEKPO3a TCMOTIOATHHECKOTH
rkatn (IHNV) n supyc nndeknimonioro Hekposa noj-
sKestyiounoii sxkeneant (IPNV) (LaPatra et al, 1995).
Pacipoctpanierine  MH(pCKUHH [POHCXOMULIO  BEPTH-
KAJILHO, TOPHIOHTAILHO W Yepes 1apasuTos (Koneno
Salmonicola sp., n nusisok Piscicola salmositica).

Pui0pl cTapinero sozpacta oObiuHo He 0H0Je10T,
HO SIBJASIIOTCA HOCHTEJASIMH BUPYCOB. JlnKne npous-

BOAMTENH CHHTAIOTCS TJAABHBIM HCTOMHIUKOM BO3-
oyanreneit undexunn. BaaronpnarubiM yveaosnem
JUISL PasBUTHS BHPYCHBIX 3abojieBaHuil gBAsieTcs
temrneparypa 17-19 °C, HO onn TakKe MOryT npo-
ABAATBHCS HpH Temnepatype or 9 a0 23 °C. K co-
AKAMCHHIO, 10 HACTOSAETO BpeMeHn addekTuBHbIC
crnocoObl Jevenns BIHpycHbIX 3aboseBannii oceTpo-

BbLIX ]]I)[G HE ])ilii[}aGOTaH bl.

7.3.2. BAKTEPUAJIbHBIE 3ABOJIEBAHUW S

Hakonsenne oprannuecknx Belects B Oacceii-
Hax npu seipatsanun 8 Y3B crumyanpyer pocet
yicAcHHOCTH MUKpooprannamos (Korasipuyk, 2004).
VeA0BHO NATOreHHBIC MUKPOOPTaHIa3Mbl — 910 0011-
wasl rpynna MUKpoHoB, KOTOPLIC MOTYT COCYINECTBO-
BATH € MAKPOOPTaHN3MOM M He HAHOCHTDL €My BPEjla.

B aksapuajabHOil  HAyUHO-2KCIEPUMEHTAIBLHOI
Oasze IOHILL PAH vy ocerposbix pbif ObLIO BbLACJACHO:
B 2005 1. — 67 KYABTYP YCAOBHO MATOTEHHBIX MHKPOOP-
FAHI3MOB, B TOM 4Hcje 42 1rrayMMa 13 Bobl H 25 1rram-
Mo — oT pui; B 2006 1. — 93 KyALTYpHI YCAOBHO Ta-
TOreHHBIX MIIKPOOPTaHU3MOB 7 POJIOR, B TOM UNCIC
H3 BOAb — 58 mrammoB, oT puid — 35 wWTamMMoB.
B cocras nocaeannx BXoanao 5 sujos: Acromonas
hydrophila, Acromonas sp., Flavobacterium aquatice,
Plesiomonas  shigelloides, Plesiomonas sp. Kpowme
Toro, B 2006 r. 66111 BoijleACHB] GaKTePHI TPYIIBI KH-
nmevnoii nasouky (puc. 161).

Puc. 161. TIposeaenye nepBHUHBIX HOCEBOB JL1S JAdbHeii-
X GaKTEePHOJOrHYCCKIX HCCACA0BANIT

Hebnaronpusgribie yeaoBnst cpeint (XaMUTHHL,
IIOX0€ KaYeCTBO BOJbI M JIP.) OKA3bIBAIOT HCTAaTHB-
HOE BOJICHCTBHE HA Oprannsm poib, ocaabasior ero
H HOBLINAIOT €r0 BOCHPUHMUHBOCTB K YCAOBHO Ma-
TorennpiM OaKTCPUAM, KOTOPLIC CNOCOOHbI BLI3BATH
HH(EKIHOHHBLT TIpoiece B JaTeHTHOI 1 ocTpoii
dopmax (IOxumenko, Buxkroposa, 1979; Kaxoscknii,
1991; Bopmorosa u ap., 1995; Francis-Floyd, 2000).
[pu soipammsanun 8 Y3B v ocerposnix poib ot-
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MeuaTHch Takue OAKTepHATbHBEE 3a00JeBaHUs, KaK
MHKCcODaKTepHo3 Hu GakTepHalibHAs TeMOpparuie-
ckan centutemus (BIC).

B Poccun MukcoGaKTepHo3 0CeTPOBBIX PbId BHe-
CeH B MEpeYyeHb KAPAHTUHHBIX M 0cOOO OMACHBIX
Gonesnell poih. 3afoneBaHne BBISBIBAIOT GakTepuu
popos  Flexibacter, Cytophaga, Sporocytophaga.
Kimnndeckumy npusHakavu 3afosieBaHUs SIBJISIIOT-
€Sl KPOBOMBJINSAHUA HA TIOBEPXHOCTH TeJA U ¥ OCHO-
BaHUS JKYYEK, MOJIUMOP(HbIe MOBPEXKIESHUS HA I0-
BEPXHOCTH Tejla, paspyllleHHe HIUTENHs KabepHbIX
JEIEeCTKOB, MEMJIVYeBLIX MNepeloHOK M OIOPHBIX
AJeMEHTOB IJ1aBHUKOB. 3aD0/IeBaHUIO 1O/BEPIKEHDI
BCE BO3PACTHBIE TPYIIIIBI OCETPOBLIX PO, HO GOJIbIIE
Beero MoJiods. Hannyue BropuyHoil mH(peKMY, Kak
HPABUJIO, OCJOKHSIET TedeHWe MHKCODAKTepPUO30B
(Enrawmes u ap., 2005).

BakTepuaibHas reMoppartueckas cenTuiieMus
(BI'C) nopaxaer Bce BHjbl OCETPOBLIX pbid B JII0-
HoM BoapacTe NPY HAPYIIEHWH TEXHOJIOIMH BbIpa-
wuBaHus. BosbyauTeasimu 3ab0aeBaHus SBISIOTCS
Gakrepun poga Aeromonas, BELICISIIOIHECS U3 TTO-
CEBOB TTAPEHXUMATO3HBIX OPTaHOB B MOHOKYJIBTYPE
WIH ACCOIMALHU ¢ APYTHMU MHKPOOPraHU3MaMH
(pp. Bacilus, Micrococcus, Plesiomonasw ap.) (I0xu-
MeHko, Bukroposa, 1979; Jlapuera, 1991; IOxumen-
ko #u ap., 2000; Jlapuesa u mp., 2002). Komuuectro
norubuux peid Moxker gocturats 70 %. Buemine
3ab0JIeBAaHHE [TPOSIBISETCS B BUAE TOYEYHBIX KPOBO-
M3JIMSTHUM Ha [MOBEPXHOCTH Te/a, OJIeaHbIX, aHeMHY-
HBIX #a0p, K30 TATbMHIL

Hecmotpss Ha OGouablioe pasHooOpasve KIMHM-
YeCKMX MPOSIBICHHN OakTepHanbHbIX 3abo/1eBaHui-
UX JMATHOCTHKZ B JOCTATOYHONH Mepe paspaborana.
Bopbba ¢ HUMH Ha CerofHsINHNUA JIeHb TIpeACcTaB/is-
eT J0CTATOYHO cepbedHyio npobiemy. OOGbMHO AJs
ATUX LeNell HCIoAb3YIOT XJopaMud B, MapraHileBo-
KHCJBIH Kauii, Nepekuch BOJOPOAA, TeTPALMKINH,
OKCHUTETPALMKJINH, HUTPOYPA30H | Ap.

Pacnpocrpanennio GakTepuaibHbIX 3abosteBaHUN
CIOCOBCTRYIOT BBICOKOE COJEPIKAHUE OPraHUYecKHX
BEIIEeCTB B BOJE, HECOOTBETCTBYIOLLAS TeMIlepaTypa
BOJIBI, TIJIOTHBIE TOCE/KH, HEKAYeCTBEeHHblE KOpMa,
XEeHJIMHL, TpaBMarusalusa u ap. Onpenenene obiie-
ro MUKpoOHoro uucia (OMY) umeer Gosbiioe 3Ha-
yenue. Ycranogsaeno, uto npu OMUY, npessiuaoiiem
3000 KOE/ma, GakrepuaibHbiii npeccuur na poiby
(ocobenno ocaablieHHy0) MOKeT cnocobCeTBOBATh
KOHTAMHUHALIMM €€ BHYTPEHHUX OPraHOB MMKPOOpPra-
HM3MaMH, B TOM YHCJIe M CanpopUTHBIMU, U NTPH CO-
XPaHSIOUMXCsT HeDJAroNpUsATHLIX YCJIOBUSX TIpUBE-
cti K pazeutuio BI'C (Oxumenko, Berukosa, 2003).

7.3.3. MUKO3bl

Bce  BblIeNepedyHciaeHHBIE  cTpecc-(BaKkTopbl
MOTYT BBI3BIBATh M MHKO3Bl OCETPOBBIX DPb0, BO3-
OyIUTENIMM KOTOPBIX SBJSIOTCS TPubBI TIOPsijiKa
Saprolegniales. O6b1uHO canposieranos3 pasBHBaeTcs
Ha ¢hoHe ApyToil GOJNe3HH HIH PEe3KOT0 CHUKEHHS
3alIUTHBIX CHJI OpraHuama. KinHudeckumu npu-
3HAKaMH ABsieTcsA Geiblil BaToOGPA3HBIH HAMCT Ha
MOBepXHOCTH Tead. Bose3nb u3BecTHa B puiboBOjL-
HBIX X03sIHiCTBaX MHOTHX cTpaH Mupa u Poceun, no-
CKOJBKY ee BO3OYAHTEb IIHPOKO PacHpOCTPAHEH B
oKkpyKawoeli cpesie (puc. 162).

Puic. 162. Bectep, nopamenHslit calipoaerHHo30M

Hamu s1o 3abosieBanmne Ob110 0TMEUEHO Y oceTpa
i Genyrd nocse nepecaki U3 ecTeCTBEHHBIX BO-
goemoB. Oanako nposefeHHas BoppeMst 06paboTKa
METHJIEHOBBIM CHHHM I03BOJIMJIA KyNTHPOBaTh 3a00-
JIeBaHUE M He [1aTh eMy PaclpoCTPaHUThCS B JpyTHE
Gacceiinbl, Ocoboe BHUMaHHE B 3TOT HepHoa OBLIO
yAaejaeHo obecIledeHuIo phid MONHOLEHHBIMUH KOpMa-
MU, BATAMMHAMH 1 KOHTPOJIIO 32 THAPOXUMUYECKUMHI
11OKa3aTeTsIMH.

7.34. IAPASUTAPHBIE 3ABOJIEBAHUS

B ycnosusix ¥3B Hoabliyio 0MacHOCTB MPEICTaB-
JISIOT TTApa3UTapHele 3a00TCBAHMS, Hallle BCETO BhI3bl-
Baembie npocreiimmu (p. Costia, Ichthyophthirius,
Epistylis, Apiosoma, Trichodina, Trichodinella), moro-
reesmu (p. Diclybothrium), nmapasutHYecKHMH pa-
kooGpasusvu (p. Ergasilus, Argulus).

Ilykn pasBUTHSI YKa3aHHBIX MapasHTOB — [1ps-
Mol (6e3 yyacTusi IPOMEKYTOUHBIX X03s1€B). MHBa-
3Usl MOXKeET IlepejaBarbesi OT poibbl K poibe, yepes
Boay, peiboBojHOe obopyaopauue. IIpn onTumasn-
HBIX YCJIOBHAX OKPYJKAloMleH Cpeibl H CTabMiIbHOM
COCTOSIHMH XO3SIMHA NapasuUThl OTMEYAIOTCS B eIH-
HHUYHBIX cIydasx. ¥ ociabieHHBIX ocobell HHBa3us
pa3BMBaETCSl B CYNTAHHBIC THH.
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B akBakommiekce IOHIL PAH B 2007 1. namu
ObIJI0 TIPOBEICHO TIAPA3UTOJIOTHYECKOE 00C/e/10Ba-
HHE MOJOJH OCETPOBBIX (CTEPJISAB JIOHCKAN H BOIXK-
ckas, becrep) u3 ¥Y3B B cBA3M ¢ 3a1/1aHMPOBAHHLIM
HEPEBOAOM PBIO B HOBYIO YCTAHOBKY 3aMKHYTOTO BO-
DOCHAOKEHUSI.

Knunuueckoe obenefioanue puif nokasano 1o-
BBIIICHHYI0 OCJAH3HEHHOCTH IIOKPOBOB Teda Puid BO
Beex Oaccelinax. MukpocKkonuposanue cockoboB
¢ MOBEPXHOCTH Tesa OGectepa U CTEPASAM JOHCKOI
(o1 5 9K3. KAXIOTO BUAA PbI) BHISIBUJIO HATHMYHE
3apaykeHus1 KPYIAopecHUIHbIMH MH(DY30PHAMHE poja
Trichodina y 10 pui6 (puc. 163).

N
L

Puc. 163. Uudyaopun p. Trichodina ¢ nosepxtoctn Tena
CTCPISLAN

Beicokuit yposeHn MHBAZWH TPUXOIHHAME OBLT OT-
MeueH Y IOHCKOH crepuisiin. B pasubix nossx speHus
mukpockona (7 x 8) ormeuann or 1 ;10 490 axs, undy-
30puil. UHTEHCHBHOCTE 3apaKeHus OTAeAbHBIX Poid
B 06CcIe/10BAHHO BBIOOPKE cTEpJIsian Kojebanach oT
5 10 316,3 3K3. TPUXOAMH B 110JIE 3PEHHA MUKPOCKOTIA
(7 x 8). Bectep ObLT 3apameH MeHee MHTEHCHRBHO,
HacuutpiBanocs oT 1 10 24 5K3. TPUXOAWMH B pad-
HBIX TIOJASX 3PEHHS MHKPOCKONA, UHTEHCHBHOCTh
uHBa3nn koieHamacsk B npenetax 0,3—8 ska. B nose
3peHust MUKpockota (7 x 8).

VuuThiBast KIMHHYECKHE NPU3HAKK 3a000eBaHNIs
M MOKA3aTeMN 3aPLKEHHOCTH JIOHCKOH CTepJisiin M
rubpuja crepasiap x Gemyra, a Takke gaHubie «Mn-
CTPYKIHI O MEPONPHATHAX 110 Gopbhe ¢ Tpuxoam-
HIO030M PbIO B PBIOOBO/IHBIX X035HCTRAX>, B KOTOPO
YKa3bIBaeTcs, 4To oOHapyKeHue 5—7 NapasuTOB B
OIHOM T0JIe 3peHHs (vBesauvenue 7 x 8) cBHAETENL-
crByer o 3abomeBanuu (COHOPHUK MHCTPYKIMH...,
1998), MbI KOHCTATHPOBAIH TPUXOJHMHHOA,

-

HdautensHoe cofep:kaHue (B TedeHHE 5 CYTOK)
OCETPOBBIX B COJEBBIX BAaHHAX C KOHIEHTpaliueil
NaCl 1 kr/m® B ¥3B mo3Bonmao CHH3UThL WHTEH-
CHBHOCTb 3apasKeHUs PbI0 TPUXOJAMHAMM, TIPHUEM
Hanbosiee YCIEIHO JeYeHWIo mojylasaics Oecrep
(B cpaBHeHMH cO cTepasyibio). Y Gectepa cpejpnmii
TIOKa3aTeslb HHTEHCUBHOCTH MHBA3WH TPUXOJMHAMH
Ha YeTBEPTHIe CYTKU 00paboTku cHU3MJICA B 4 pada,
¥y ZoHCKOH creprisagu — B 1,9 paza. B to xe Bpemsi
CPeIHSISl MHTEHCHBHOCTD 3apaxkeHUs] TPUXOJAMHAMU
BOJIKCKOM cTepsiin ObLIA HUKe TaKOBOH JOHCKOI
CTCPSIAM TIOUTH B 9 pas.

Moanoe ocsoboxaeHne moaojin  Gectepa U
BOJIKCKOI CTEpAAAN OT TPUXOAMH OblIO J0CTHI-
HVTO TyTeM KpaTkoBpemeHnoro (10 munyt) co-
JdepsKaHuA pbld B COJEBbIX BAHHAX € KOHIIEHTpa-
umeit NaCl 4 kr/200 a soabl (2 %-nplii pactBop).
JloHcKkast crepisijib ATOH Npolejype NoABEpraiach
ABakbl ¢ 20-yacoBbim nnrepsanoM. KonmenTparmsi
NaCl cocrasuna 3 kr/200 i Bojibl, AJIHTEILHOCTD
BanH 10—15 munyt (puc. 164).

Puc. 164. Jleuebuas o6pabortka Gectepa B cosleBoil BaHHe

7.3.5. HEBAPA3HBIE 3ABOJIEBAHUSA

Bripamupanue ocetposbix poib B cucteme ¥3B
HEBO3MOXKHO 6e3 KOHTpoJIs KadecTna Bo;ibl, Ocerpo-
BbIC PBIOBI OCOOEHHO YYBCTBUTEIBHBI K COAEPKATHIO
kuciaopoaa (< 8 mr/in). Bomabiloe 3Hauenue UMeOT
oxucasgemocts Bojbl (BITK, < 7 mr/a, XIIK ot 5
1o 10 mr/n), pH (7-8) n apyrue gaxropw (To-
a0BHH, 1984).

B noecneanue rojnl B cucreMax Y 3B akTueHO Mc-
TIOJIB3YETCSA MCKYCCTBEHHOE HACBILIEHHE BOJbI KW/
KM KHCJIOPOJIOM, HOCKOJbKY 9TO 04eHnb yiaobHo. O-
HAKO B 3TOH CUTYaIlMH HEOOXOMMO KOHTPOJINPOBATD
HachblllleHHe BoAbl razamu. llepeHachiinieHmne BOJIBI
azoroM (> 108 %), kucnoposom (= 250 %) moxer
IpPUBECTH K Pa3BUTHIO asoly3bIPhKOBOH O0sIe3HN,
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¥ MoMoIM OCeTPOBBIX OHA NPOSBJSIETCS B HAKOILIC-
HHMH ra3a B ILIAaBATEIbHOM IY3bipe, HO Yallle BCEro —
B KeayjAKe U KHIIeYHHKe. Y CTapiiMx BO3PACTHBIX
TPVIIT MHOTOYHCJIEHHbIE [1y3bIPhKH rasa 00pa3yloTcst
Mojl Koxkell Ha Tesie, IIABHHUKAX, [OJOCTH PTa, TJa-
3aX, Ha jKabepHBIX KPBIIKAX W jayrax. Mepsl 60pbOb1
HOCAT TIPeJIYIPEAHTENBHBIH XapaKTep.

Kopm rtakxe moxkeT ObiTh MCTOUYHHKOM BO30Y-
auTeneil 3aboseBanuii. Yepes 3aMOpOKEHHBIE LI
JKHUBblE KOPMA MOIYT [1€PeIaBaThCsl BUPYCHI, HaKkTe-
pun, rpubel WK napasursl. Kpose toro, ncnoasso-
BAaHWE CYXMX KODMOB, XPAaHSIIIUXCS B HEHaJTekKa-
IUX YCJOBHSIX, MOXKET CTATh TPUYHHON TOPaXkKeHN s
OakTepusiMH WM MHKOTOKCHHAMH — TPOAYKTAMK
JKU3HeaesTeTbHOCTH pa3ubix rpuboB. JoxazaHo
TaKKe, YTO HEeJAOCTATOK CHEHH(PHIECKNX JIEMEHTOR
B KOpMax pbI YBEAUYHBAET UX BOCITPHUMYHBOCTh
K 3a001€BaHUSM.

[Ipn amumeHTapHOM 3a00J€BAHHM  OTMEYAIOT
B3AyTHe OpIONIKA BCAEACTBHE TEPENOJHEHHS Ku-
IIEYHUKA HellepeBapeHHhIMH TIUILEBBIMH KOMIIOHEH-
tamu. Ileyens u cenesenka ypennuenst (puc. 165),
IATHUCTOH OKPACKM: YYacTKH [E€COYHOTO IIBETa
nepeMexaloTcs ¢ GeloBATHIMH W KPacHbIMH y4acT-
KaMH. KuineuHnk BocnajieH, ocOOEHHO CHJIBHO TH-
TIepHUMUPOBAH ero 3ajJHui oTaen (puc. 166). ¥ puid
pa3BHBaeTcsl aHemusi, JumdoneHus, HeobpaTHMBbIe
HM3MeHeHHsl B KJeTKax Oesoif M KpacHOH KpOBH: je-
TeHepaTHBHble WAMEHEHUS IPUTPOIMTOB, MOJHXPO-
Masus u arusonuros (bparuna, Cokonsckas, 1978;
TonosuHa u ap., 2000) (taba. 33). B rabauue npu-
BeJleHEBl JUTepaTypHele jaannbie (Bayep u ap., 1981;
Jlumauckuit u ap., 1984; Mukutiok u ap., 1984;
CkaspoB u ap., 1984; Uxruonaromnorus..., 2003) u
pesyiasTaThl Hamwmx wuccaepoBanuil, (KasapHukosa
u ap., 2007).

Puc. 165. YBeauuennas nedeHb y pycckoro oceTpa

Puc. 166. AsmmMenTapHoe 3adoseBaiie cHOHMPCKOTO oceTpa

7.4. TEPAIIEBTUHECKHME MEPOIIPUATHUA

IlpaBuabHOE WCIIOIb30BaHHE  JIEKAPCTBEHHBIX
NpenapaToB M Je3HH(MHIUPYIOIINX CPeICTB SIBJIA-
€TCsl COCTaBHOH YAacThIO YCIENTHOTO BbIPAIHBAHUS
ppi6 B ¥Y3B. BoabiHeTBo MHDeKMH U MHBa3Hii
MOTYT JIUUTHCS C TTOMOIIBIO AHTHOHOTHKOB, Opra-
HHYeCKHX KpacHuTesell, MeJMKaMeHTOB WJIK JIe3HH-
¢dextanToB (Taba. 34) (1o HALIUM H JIMTEPATY PHBIM
manneiM: Conte et al, 1988; Mxtnomatosorus...,
2003). OgHaKo CTOUT OTMETUTh, UTO B cHcTeMe Y 3B
HeJb3s IPOBOIUTH JevyebHble BAHHBI ¢ aHTUOHOTHKA-
MU M OPTaHMYECKUMM KPACHTENAMHM, IOCKOJIbKY OHH
MOTYT CIJIBHO IOBPENTD OHO(DHIBTP.

7.5. JEHEBHOE KOPMJIEHME

st nederust w0 NPOIIAKTHKH OAKTEPUATBHBIX
GosesHell MMPOKOe TPUMEHEHWe HAILTH TperapaThl
HUTPOGYPaHOBOTO, CYAbMAHIIAMHIHOTO PAaA, A Tak-
xe antuOmoTmku. Ilepen mnpumeHeHWeM aHTHOAK-
TEPHAIDHOTO TIpelapaTa HeoOXOAHMO OIpeJeIHTh
YYBCTBUTEIBHOCTh K HHUM BBIACJEHHBIX ITAMMOB,
3areM BBECTM B KOPM JIEKADCTBEHHBIH IIpemnapart.
Hccnenopanus, npoeeaernsie H.H. HaitneHosoit u
T.H. Mopasunosoii (2002), mokasany, 4T0 HAYILIUH
apTeMHUH MOTYT HAKaIIMBATH JIEKADCTBEHHBIE BEllle-
cTBa (AaHTHOMOTHKH) B HEOOXOIMMOM KOJHUYECTBE.
[Tpn BosHukHOBeHMHM OGakTepuaabHOH HHGEKIMH
[0EIaHNE TAKHX <«Je4eOHBIX KUBBHIX KOPMOB» CIIO-
COOCTBOBAIO CHUKEHUIO HH(PEKIIIH.

Ans npoduaaktHKy B JTedeHns: GaKTepHaIbHBIX
3abosesanuii B ¥ 3B MOKHO NIPEAI0KHTE HCIIONB30-
Banue mpobuoTnkos. OcobeHHOCTBI0 MPOOGHOTHKOB
ABJSETCS WX CHOCOOHOCTH TIOBBIMIATL MTPOTHBOWH-
(beKITMOHHYI) YCTONYMBOCTh OPraHM3Ma, OKa3biBaTh
B psijIe CJAy4aeB MPOTHBOALIEPrHYECKoe JeiicTBue,
peryJIMpoBaThb M CTHMYJHDOBaTh MHIICBAPEHUE
(IOxumenko u ap., 2000). B oranuune ot aHTUGHOTH-
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KOB OHHM HC OKA3bIBAIOT HErATHBHOTO BO3JEHCTBHA
Ha OHOMGHUABTP M HAXO[HAT HIMPOKOE TIPUMEHeHHe B
petbosozcrse (Hosockoubiesa u ap., 2000):

1. Steptococcus faecimn M-T4. Tlpoxyuupyer
MOJIOUHYIO KHCJIOTY, CNOCOOCTBYET PE3KOMY COKpa-
LICHHIO YUCIEHHOCTH HO0Je3HETBOPHBIX GakTepHil;
obilagaeT ajresMBHLIMH CBOHCTBAMH B 3IIUTENMH
HKETYAOHUHO-KULIEYHOTO TPaKTa poib.

2. Aaxtughepm. CnocobGCTBYET YCKOPEHHIO TeM-
HoB pocta peid (CoM, Kapil, JMHL) IpH A00aBIeHU
CTO B KOPM.

3. Ackoren. Ilpumenenue npobHOTHKA 1IPU Bhi-
pamuBaHuK  Kajndopuuiickoit dopenu nokazano
YBEJIHYeHHE TEMIIOB POCTA U COMPOTUBJISIEMOCTH Op-
raHuaMa pei K HoaesHsM.

4. Cybammn. OtedecTBeHHBIH Npenapat, cos-
JaHHBIH 1Ha ocHoBe MUKPOOHON KyJwryphl Bacillus
subtifis. ObnajaeT UMMYHOCTUMYJIUDYIONIUM JICii-
CTBHEM W NOJIABJACT POCT A3POMOHA/L, HEHTPAIHIY-
et GakrepuajibHble TOKCHHBL ECTh cBejlenys, 4to y
TEIJOKPOBHBIX JKMBOTHBIX cyOaJMH  CTUMYAUPYCT
pereHepallMOHHLIE TIPOLIECCHl B TKAHAX.

[TpOU3BOACTBEHHBIE UCIIBITANWS, TIPOBCICHHBIE
HAMM B KPYITHBIX PRIOOBOJIHBIX X035 HCTRAX A30BCKO-
ro Gacceiina, u auteparypHbie jannbie (OXuMenko
u ap., 2000; Tpudounosa u ap., 2003; Kasapnukosa
u ap., 2007), mokazanu NOJOMKHUTENDHOC BIHSHHE
npenapata «CybaiMH» Ha OpralisM 0CeTpOBBIX PBID,
YJVUIICHHE YCBOCHHUS KOPMOB W TIOJATBEPAWIM BO3-
MOXKHOCTE UCTTONMB30BaHMST «CyBannnas Kak KopMOBOii
J0OABKY, ATETEPHATHBHON KOPMOBBIM aHTHOMOTHKAM.

9. 3ooropm. Tlpeacrasasier coboil auoduanszn-
POBaHHYI0 Maccy KUBBIX OumpobakTepnii, MMo-
OUIM30BAHHBIX HA YACTHIIAX AKTUBUPOBAHHOTO YTJISL.
[Ipenapat crocobCTBYET MOBBIIIEHUIO Hecnenmdnye-
CKOIf PE3HCTEHTHOCTH OPraHH3Ma PhIO, CTUMYJINUPYET
HX pOCT M pasBuTHE. ¥ TEIJIOKPOBHBIX HKHBOTHDIX
ero UCIoIL3YIOT Ui TPOHIAKTUKN U Jedyenus Ho-
neaneit JKKT, nnapen, qucbakrepnosos.

B ycaosusax Y3B Moxkaiickoro peifzasoja 1o-
JIYYeHBI TIOMOMUTENLHBIC Pe3yJIBTaThl HA MaiibKax
1 TOJI0BHKAX CTEPJIsi/IN OKCKOH momymaanun. Bakre-
PUOJIOTHYECKHE HCCICAOBAHUST BHYTPEHHUX OPraHOR
CBUJETE/IbCTBOBAII O TIOBBIIEHUH PEe3UCTENTHOCTH
opranuama poib. ITpumenerue «3o0HOpMa» B Teye-
Hue 10 gueii ofecneunBano yeToHYHBOE CHMMKEHME
YPOBHA KOHTAMMHAIIMHM BHYTPEHHUX OPraHOB poilnl
(IOxumenko u ap., 2000).

0. CyOrusapc. Pazpabotan Ha ocHore Oakrepuii
Bacillus subtilis w Bacillus licheniformis, obaapaio-
I[UX Y4eTKO BhIPAKEHHOH aHTATOHHCTHYECKOH aKTHRB-
HOCTBIO K IIHPOKOMY CIEKTPY TTATOTEHHBIX M YCJIOBHO

narorennuix Mukpoopranuamos. [lo npeapapurenn-
HbIM MaTepuaiaM, ¢ GoJbHIONH joJel BEpOSTHOCTH
MOXKHO MPEANONOKUTh, 4to B. subtilis B ycnoBusx
¥ 3B nogHumMaeT UMMYHHBIH CTaTYC ONBITHBIX PBIO 1
ABJAAETCS aHTATOHUCTOM 10 OTHONIEHHIO K YCJIOBHO
HaTOreHHoi Mukpoduiope.

Ciaenyer OTMeTHTh, YTO B HACTOsIIEE BpeMs B
pBIGOBOCTBE pas3pelienbl K uenoib3opannm «Cyda-
JVH> U «300HODM».

7.6. AHTUITAPASUTAPHAS OBPABOTKA

Jlist nporegenus antTunapasutapHoil oOpaborku
UCTIONL3YIOT (POPMATHH, MAJAXUTOBBIN 3ejieHblil, Me-
THIeHOBbI cunuit, huonetopsii «K», dpuiinanrto-
sbiil sesnenbtit (CoopHuk uHCTPYKUHiL.., 1998) B nuje
BanH (puc. 167a,6).

B ¥3B psibbpl mojBeprainTcs KpaTKOBPEMEHHOM
06paboTKe PacTBOPOM JIEKAPCTBEHHOTO NpernapaTa,
1OCJIe YEro OH He3aMCAJIUTEbHO CAUBAETCS B KaHa-
JUWBAMOHHYIO CCTh H HCKJIIOUAETCs M3 BOA00OMEHA.
Bee Bbilie nepeunciienHblie Mpenapatbl OKa3bIBAIOT
HeraTMBHOe jielicTBUe Ha GUOGHILTD U HE MOTYT UC-
MOJIB30BATHCA JUIA [IMTENbHON 00paboTKH PLIODL.

[IpenaparoM, KOTOpBIH MOXHO PEKOMEHIOBATH
JUIS1 JUTMTESIBHOTO MENOAB30Balus B Y 3B, sipasiercs
nmopapeHHas coqab (1-2 xr/m*). Iro addexrusHoe
CPCACTBO KaK [JIsl aHTHUIApasuTapHod oOpaboTkn
IPH BBIPAIIUBAHUHN OCETPOBBLIX Phif, TAK U s CHS-
THA cTpecca IpH nepecaike. [penapar He okaszsiBaet
HEraTHBHOTO BO3/cHCTBHA Ha Guodpmasrp. DTOT Me-
o1, 06pabOTKH HCOMHOKPATHO MCHIOJB30BAICH HAMH
B akpakomickee IOHIL PAH.

Pue. 167a. Jleyebias obpaborka peid cTapluinx Bo3pact-
HBIX rpynn B facceiiHax
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Tabauua 33

IIpu3nakn pacnpocTpaHeHHBIX AIMMEHTAPHBIX 3a00/1€BAHKI OCETPOBBIX PLIO

3abonesanue /CHMIITOMBI

Hedunur

HMammmnee xonnuectso/
TOKCHUHOCTL

Beccitue, BsmocTs,
BH HTOOﬁ]J‘dSH big JABHKEHHA

HEHACDINIEHHLIC JKHPHBIC KHCITOTHI

OKHCJICHHBIC JKHDDBI

HO’I‘E]JH dIIETUTA

BHTaMHH B, MHHEPAIbHBIE B-Bd, AMAYIHH

OKWUCJICHHBIC JKUDBI

TunepeMus anyca U BEINSYHBAHHE
CAU3HCTOMH

il[lJ.-‘]ilTUIC CHHbI

KpOBO}ISJ’IHHIIHH Ha TLTaBHHKAX
H KOXC

putamud C, putamun B, sutamun E,
BHTaMHH K

OKHCJAEeHHbIE XKHIPbI

Ocperienne OKPdCKH Tea

BHTAMHH A, KapOTHH

Koupyascun

BuTamMuH B

OKHCJAEHHBIE AH PRI, iit]).-'lii'l'()l((‘.}’l Hbl

Hedopmatinn mo3BoOHOUHNEKA
(CcK0.1€03, JA0pP03)

BuTaMuH JI, Butamun C, sutamun E,
putamun K, maruuii, docdop, Tpunrodan,
HeoOX0/IMMBbIe JKHDHBIE KHCAOTHI

aucbananc Ca-P-Na-K, okuc-
JICHHBIE AP, aJIaTOKCHHDI,
BUTAMUH A, YIIEBOBI, CBHHEI,
KajAMHIf

CHuzkeHne MMMYHHTETA, }KHPOBaA
,E[HCTPD[]JHFI neveH, KPpOBOHITHAHWA

puTaMiH C, Butamuu E

AMCOANAHC AKUPHBIX KHCJIOT, OKHC-
JIEHHBIE KHPBbl, AIATOKCHHBI,
YIJI€BO/1bI

Bo:snka BUTAMHH B VIIE€BOADI
: ] HEHAChIEHHbIE KUPHBIE
Iloseimennoe conepxanme
KHCJIOTBL, HU3KOMOJICKYISAPHEIE TIETTH/IBI, =
BO/IbI B MbIIILAX ¥
aMHHOKHCJI0TDI
Tabauna 34
3aboseBaHMs 0CETPOBBIX PbIG NPH BhIpauMBaHUK B Y 3B
3abonesanune Boabyaurens IMTpusnaxu Jleuenne
Bakrepuainubie
OKcUTeTPALMKIIHH,
KpoBouamusiHusA, HeKpo3 xaopamun B, Mmapranueso-
. P. Flexibacter, Cytophaga, | nosepxnoctu Tena, ias- KHCJLIH Kaiuif, nepekuch
Muxkcofakteproa :

Sporocytophaga

HHKOB, OCHOBAHHSI 3 YUeK,
paspyuenue xabp

BOOPO/, TETPALMKINH,
OKCHTETPALHKIHH, HUTPO-
dvpason, antubak

BakTtepuanenas remop-
paruieckas CernTHiueMuda
(BIC)

Aeromonas spp.

JKabpol GaeHbIe, aHEMHU-
Hble, 3K30TATLMHIA, TOYHEY-
HBEIMH KPOBOMBIHSHHAMN
HA 1I0BEPXHOCTH TEla

KopMoBble aHTUOHOTHKH,
NpoBHOTHKH

IpubroBbre

Canponernnos

l‘lpen CTABHUTETH MOPAIKA
Saprolegniales

beastit BaTooOpasHbIii
HAJET HA NOBEPXHOCTH
Te1a poib

Opl'dl IHHECKHE KPACHTEH,
COJIEBBIC BAHHEI

ITapasuTapHbie

Hxtioboaos (kocrinos)

Ichthiobodo necatrix
(Costia necatrix)

Cepblii HasteT Ha noBepx-
HOCTH TeNa, TOBPek/aeT
KO3KY, ILJIABHUKH, KaOphl

DopManuHoBLIE, COMEBBIC
BaHHBI, OpPraHnyecKue
KPacuTeH
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Oxonyarte tabauyns 34

[lapasurapusie

Hxtodrupuos

Iehthyophthirius multifiliis

Bensie Oyropku ma nonepx-
HOCTH Tela

CoseBbie BaHHbI F
OpPraHUYecKne KpacuTen

3aboneBaHus, BRI3LIBACMbIE
CHIISTYMMH HH(DY30PUAMH

p. Apiosoma, Epistylis

Benwrit naner, nokpacHenue
IIOBEPXHOCTH TeNa, YCHICH-
HOE CJH3COT/Ie/IeH e

CoJieBbie BAHHBI y
OpraHvyecKne KpacuTean

Tpuxoaununos

NPEJCTABHTCAN COM.
Trichodinidae

YeusienHoe cauzeotaene-
HHE, TOTEMHEHUE KOMKHBIX
MOKPOROB, AHEMHYHbIE
KabpBI

Cosierbie BaHHBL,
OpPralnHiueCcKHe KpacuTeIn

Jurnnborpros

Diclybothrium armatum

Kabpol HOKPHITH TOACTHIM
CJI0EM CIM3H, B TSKEALIX
CAyuasx HeKpoa KabepHbix
JIENeCTKOB

AMMHAYHBIE BAHHBI

Apryaiea

Argulus foliaceus

YeuiieHHOE cin3eoTene-
HHE, KPOBOHU3IHANHWA, A3BLI
Ha TIOBCPXHOCTH TeS1a

CosieBble BalHb, B
KpaiiHeM ciyyae BaHHBI C
thochop-opranuyeckumu
coeIMHEHHSAMU

Puc. 1676. Jleuefinasn obpaboTka puif MaajlIHxX Bo3pacTHhIX rpyI B Hacceiinax




I—.[[JH BLIPALIIHBAHHH OCCTPOBBIX B CHUCTEMaXx
Y 3B cymecryet psi hakTopoB, CHOCOOHBIX NOBJIN-
STh HA BHIKHBACMOCTD PBIO:

— 3aBO3 WJIH TOJYYCHHE HEKH3HECTOHKOro Mo-
C4JIOUHOT0 MAaTCPHATA;

— 3abomeBanns pod HA [POTHKEHHH BCETO 1e-
PHONA BBIPALIMBAHUST,

BO3HHKHOBCHHE 3KCTPEHHBIX CHTYallii, CBsi-
3anibix ¢ paboToit peIGOBOAHOTO OHOPYAOBAH M,

Jli1st NOBBIIEHUSA BBIKHBAEMOCTH Phih HeoOX01H-
MO 3aKYIaTh MOCA0YHbBII MATEepPUaAT B IPOBEPEHHBIX
PHIOOMUTOMHHKAX, CPAMOTHO OPrallu30BbIBATL TTepe-
BO3KY PBIOBI W €€ aJanTallio K HOBLIM YCIOBHSM
BBIPALLIMBAHUs, cOOTIONATh KapanTuiiiple 1 npodu-
JIAKTHYECKHE HOPMBI.

OTauuuresbnoil  0cOOCHHOCTBIO HHAYCTPHATH-
HOI aKBAKYJLTYPbl, B TOM YHCAC U TIPH HCTOJB30-
BaHWUM YCTAHOBOK 3aMKHYTOTO BoAooGecredeHus,
ABAAIOTCS [IPEIEJbHO BRICOKHE TLIOTHOCTH MOCANKH
poiObl B peiboBogHbIe eMKocTH. Hacsimenue Bojibl
KHCJIOPOAOM MPOUCXOAHT 334 CHET CORJAHHA BbICO-
KOH TMPOTOYHOCTH M A3PALUH BOJbl CIKATHIM BO3-
AyxoMm. BoasHble Hacocbl M KOMIPECCOPbI HCHOJb-
3YI0T ATEKTpUUecKyio sHepruw. B cnyuae mepebos
IEKTPOCHAOKCHUS BO3MOKHO CO3[aHUe KPUTHUE-
CKOI CHTYALH U3-3a PE3KOTO NajleHUsl YPOBHS Pac-
TBOPEHHOTO B BOJIE KHUCJIOPO/Ia, YTO MOXKET BbI3BATh
rubens BuipanmBaeMbix o6sekToB. TIpu paspaborke
u montaxe cucrem ¥ 3B neobxoanMo cHabkaTh UX
JONONHNTENbHBIMU anekTpocHab-
HKeHusl ¢ aBTOMATHUUCCKHMM CHCTEMaMH 3alycKa B
cJyHae OTKJIIOUCHUST OCHOBHOI cetu. B priGoBogHOM
KOMILIEKCe HayuHo-3KCIeAHIHoHHoH  Oasel  «Ka-
FAILHUK» B KA4ECTBE JOTOJHHTEILHOTO HCTOYHHKA
ANEKTPOCHADKEHUS UCITONLIYETCS MONTHBLA IM3CTb-
nblii reseparop Gesan Dra 30E (22 kBr).

YeranoBkn U1 MOTEHCHBHOTO  BhIPATIIHBAHHS
pBIOBI B 3aMKHYTOM [IMKJE BOAOOOECTICYEeHNST OT/IH-
YAOTCS 3HAYUTETBHBIM KOJHUYECTROM PasHOODPazHbIX
AJIEMEHTOB BOJIOIIO/'OTOBKH: CHCTEMBI MEXAHHYECKON
1 Onosorndeckoit (GuILTPalMK, OTCTOHHMKH H T.IL
Bee atn anementnl crsizannl TpyOOIpPOBOAAMM, TIPH-
yeM BAPHAHTBI MX MCHOJHEHMS M CHCTEMBI Kperie-
HISE MOTYT ObITh caMbIMK pasznoohpasinivu. B ciayvae

HCTOYHHUKaMH

HAPYILEHUS ePMETHHYHOCTH ONOT0 V3ia BO3MOKHO
noJdHoe ocyllenue seeil cuceremnr ¥Y3B. B cpsiau ¢
ATUM HeOOXO/IMMO HCIIOJIB30BATh MAKCHMAJIbHO HA-
JEAKHBIE EMKOCTH M COCIIMHCHUST MCKTY HUMM.

Jlos AMCTAHIIMOHHOTO KOHTPOJIS
YPOBHsl BOJIbl B cHeTeme Y 3B pexomengyercs ycra-
HOBHTH JIATYMKH YPORHS BOABI ¢ BLIBOJIOM MOKA3ATE-

HOCTOAHHOTrO

IMABA 8. AHAJTN3 BOSMOXXHbIX OLUNBOK
1 ABAPUMHBIX CUTYALIUIA

JIeH Ha KOMIIBIOTEP, & TAKKe aBapuilllyio CHrHaIn3a-
LHIO, BKIIOYAONIYIOCH NPH [I3JIeHHH YPOBHS BOJBL B
DacceliHe /10 KPUTHYECKOTO YPOBHS,

ABapuiiHasd curHaausanust takxke HeoOXoauma
[T OMOBENIEHHA O HeoAajikax B pabore 3/eKTpH-
yeckoro obopyaosanud, B aksakommiaekce HIB
«KaraabHUK» DAeKTPHYECKHE HACOCDHL, OCYILIECTBIIsI-
IOLHE PEIHPKY.ISAIMHIO BOjABI B cucteme Y 3B, cHab-
SKEHBL aBapuiHOi curnannzanmei, cpabaTelBaloNICi
B ciydae oTkiiodenus nacoca (puc. 168, 169).

Puc. 168. [lyasr apapuifHOH CHTHLIMAIMK NEeKTPHYECKO-
0 HACoCa

Puc. 169. Jlunamuk onosemenys apapuinoil curiainaa-
ILMH 2JEKTPUHECKOTO 11acoca

OcHoBHBIM (hakTOPOM, CHOCOOHBIM BHI3BATL Mac-
coByio tubenp peih B cucreme Y 3B, anasierca pes-
KOC CHHMJKCHHC CO/EPIKAaHMS B BOJE PACTBOPEHHOIO
kucaopoga. JleficTBuTesbHO, YpOBeHb GUOTEHHBIX
aJeMeHToB, 3Hadenue pH, Temmeparypa Bojab B
HOPMAJIBHO (DYHKUHOHUPYIOWEH 3aMKHYTOH pbibo-
BOJIHOH YCTAHOBKC HE MOTYT U3MEHUTHCH JI0 KPUTH-
YEeCKOro YPOBHA 3a HeCKodbKo yacoB. Cojeps;kanue
JKe KHCJIOPOJIA B BOjIE, 0COOEHHO MPHU BBICOKHUX ILIOT-
HOCTSIX MOCAAKK PBIOBI, CHOCOGHO YIAacTh GYKBATBRHO
3a HCCKOJIBKO MUHYT. KOHTpOab cofepxaHus Kuc-
JIOPOAA B PHIGOBOHBIX EMKOCTIX — HEPBOOYEPE/IHAS]
3a/1a4a npH BeIpamuBanuu peidsl 8 Y 3B (puc. 170).

MsMepeHe YPOBHS COACPXKAHUSA B BOjE PacTBO-
PEHITOTO KHCJIOPOAA HCOOXOAMMO TIPOBOAMTD MEpPej]
KUKIBIM KOpMJleHHeM peiObl. B caiyuae aHaduress-
HOTC MOHMIKEHUS COAEpKaHUs KUCI0pPOja B BOjE
KOPMJICHHE 11eTecooBpa3Ho OTMEHHTh, YCTAHOBHTh
NPHYUHY TaJIcHUS YPOBHS KUCAOPOAA H HAUTYH TYTH
€ro cTadIn3alnu.
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Puc. 170. Mamepenue ypoBHs cojlepxanus KHCJIOPOAa
MOPTATHBHBIM TEPMOOKCHMETPOM

Hauboaee apdexrususivn cnocobamu nosbinie-
HUS YPOBHS PACTBOPEHHOIO KHCJIOPOja B PHIGOBOA-
HOI eMKOCTH SBJSTIOTCS:

~ OpraHu3anist A0NOJHUTEIBHON a3paui BObL;

— aodasaenne cpexeil Boasl B cneremy Y3B ne-
HOCPEJACTBEHHO Yepesd PLIOOBOAHYI0 eMKOCTS;

~ CHUIKEHME TeMIIePaTypbl BO/Ibl HA HECKOJLKO
TPAIYCOB;

— YBEJHYEHHE IPOTOYHOCTH B CHCTEME;

— OTMEHA O/IHOI0 HAM HEeCKOJLKHX KOPMJICHMI
poIOBI.

OueBHAHO, UTO IIPUMEHeHHEe BhIIIElNepeync-
JIeHHBIX MEPOLpPHsTHIT 000CHOBAHO JHUIL B CAyYae
PE3KOTO 3HAYHTEILHOTO NajeHHsi YPOBHA KHCAOPO-
Ja B puIGOBOAHBIX €MKOCTAX /0 YPOBHA 5 Mr/d n
Hipke. Takoro crajla YpoBHA KHCJI0PoJa neobxoiu-
MO u30eraTb, KOHTPOJUPYS CTellelb a3palui BOJbI
1 NpOTOMHOCTH. /L1l NPeAOTBpanleHns 3KCTPEHHBIX
cCUTYalMii U TIPaBMJLHOIN OPranu3alllii VKasaHHBIX
MEPOIIPUATUH B CayUae BOSHHKHOBEHUS TAKMX CUTY-
anuil B ppIOOBOAHOM X034iicTBE HEOOXOTHMO UMCTh
cIaeAyIioulne MaTepHasibl 1 000pyloBaHIe:

~ Pe3epBHLIC BO3/IYIIHLIC KOMIIPECCOPBI € CHCTC-
MOIi TIOfIAYM BO3IYXA B PhIOOBOAHBIE €MKOCTH (IILJIAHTH
HITH TPYOOIIPOBOMIBI JOCTATOUHOMN JLIMHBI, A3PATOPbL);

— JAOCTATOYHBIH 3anac cBekeil BOAb HeoOXO,MMOil
TeMepaTypot (410 0COHEHHO AKTYAILHO B 3UMHee Bpe-
M3i, KOT/la TeMIIepaTypa BOALI B BOAOMCTOYHHKE U B CH-
creme ¥ 3B moxer pasnuuarsces Gosee yem Ha 20 °C);

— pe3epBHLIE BO/SIHBIC HACOCHI.

Hanuume 3amaca abja B peiOOBOAHOM X03s1iiCTBe
MOZKET TIOMOYb B CHTYAllUH TIAJIeHUs] CcOpepHKaHus
Kucaopojia B Boge. /JlobGassienne fbjia B ppIGOBOANYIO
€MKOCTh CHOCOOHO OBICTPO MMOHHU3UTL TEMIEPATYPY
BO/IbI HA HECKOJBKO Pa/lyCoB.

Peakoe cHHMikeHMe TeMmepaTyphl BOAbI Ha He-
CKOJIBKO PAjlycoB MOMKHO PEKOMEHA0BATD JIJisl ajall-
TAMH PbIOBI 0CJE CUIBHOTO KHCJIOPOIHOTO 10104~
HHSL. JTa Mepa B COYETAHUH C TIOBBIIICHHEM YPOBHS

KHCJAOPOAA JI0 ONTHMAABHBIX 3HAUEHHil crnocodia
NOJOKUTEALHO TOBANATL HA COCTOSHC PBIOLI, 1e-
peHecieil 3HaYHTEeALIOC KHUCAOPOANOe ToJojanme,
DT JIeHCTBHS CHOCOOHDE CHACTH Jaxke pbiOy, 11po-
SIBASHONLYIO TPU3HAKH CHAbHeHeld acukcn.
BAaroTBOpHO NOBAMSTL HA COCTOSHNE PLIOLI T10-
clie CULIBHOTO KHCJI0POHOTO TOJOIAHHST MOXKET NpH-
Hy M TebHAs BeHThisimst kaop. st atoro poidy He-
00X0/IMMO B3SITh 34 XBOCTOBOIT CTedeb 1 MPOM3BOANHTD

JIBHXKEHHC B BOJIC XBOCTOBBIM I1IABIHKOM BIIEPE/L, TIPH
aToM KaOCPHBIE KPLILLKH PBIObI PacKpoioTes i xKabpbl
OV/AYT YCWIEHHO BeHTHIMPOBATLCS BoAo#H (puc. 171).

Puc. 171. Ilpunyanrensnas BeHTnasius xabp

O/iHaKo O4eBH/IHO, YTO HTOT cnocod He npuMe-
HUM B cJy4ae MaccoBoil achukeHu peid U nojXxoanT
JNINL U SIHHHYHBIX CAyJaeB yyubs (Hanpusep,
JUISL OTCAXKEHHBIX TTPOU3BOIUTE e ).

Bo usbexanne BO3HHKHOBEHMS HETIPCABHAEHIIBIX
CHTYaIMI, CBSA3AHHBIX ¢ MAJCHUEM YPOBHS KUCA0POa
B PLIOOBOIHBIX €MKOCTAX, BEChMa JKeNaTeabHbIM pe/t-
CTABASICTCS  YCTAHOBKA TIOCTOSIHHOTO  MOHMTOPHUHTA
YPOBHSI KHCJIOPOAA B Boge. [Ipn aTom B ciiyuae cHuKe-
HIfSl YPOBHSI KHCJI0PO/IA HIDKC ONPEAeSCHHONH 0TMeTKI
A0JDKHA BITIOMHTBCS aBapuiiiast CHIHAAH3AL.

B Muposoii npakruke aksakyastypsl B ¥3B nc-
HOB3YIOTCS CHCTEMbl KOHTPOJIS OCHOBHBIX THPOXH-
MHYECKHX ITOKa3aTeseH, NO3BOJSIIOUINE AUCTAHLMOH O
OLICHUBATH YPOBCHB KHCA0DPOA B PhIDOBOAHBIX CHCTe-
max. Tak, cucrema AquaBUS, npeanaraemas nssect-
Hoi Hemenkoii komnanueilt Aquaculture Fischtechnik
GmbH, cnocobna ofecneunsarh peiGOBOJLY AOCTYI
K Konrtpoao ¥3B u3 mo60ii Toukn mupa. CHriiainbi
TPEBOIN MOTYT NEPEABATLCS ¢ noMoibio Tededona,
NeKTpoHNON 1ouThl, SMS-coobuennii.

Baxkneitmeil  npofaeMoil  uHTEHCHBHOI aKkBa-
KYJABTYpbl LHEeHHBIX BHjos puid B Y3B sasasercs
kBasinukais poiboROJIHOIO nepcoHata (0 4ém
MBI VXK€ VIOMMHAAN B riaase o passejacnnu). Ot
rpaMOTHBIX JACHCTBUHA pbIOOBOJIOB 3aBUCHT KoHeu-
HbII pesysisraT BeipatuBanus. /laxe B npekpacto
OPraHu30BAHHOM PLIGOBOIHOM XO3SIHCTRC BO3MOXKH b
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caMble pazHooOpa3HbIe AKCTPeHHBIe cuTyalun. Peido-
BOJIBI, 3aHSIThIe BhIpaliuBaHieMm peiOsl B ¥ 3B, nomxk-
Hbl YeTKO OPHEHTHUPOBATHCHA B JIOOBIX HEIITATHBIX
CHTYaLMSAX U OBITh FOTOBBIMH HX OBICTPO YCTPAHUTh.
[Tepen nauamowm skerTyaTamy cuctemsl Y 3B neobxo-
JUMO pa3paboTaTh YeTKue HHCTPYKITHH, PErJIAMEHTH-
PYIOLILHE JIeHCTBHS [IePCOHAIA BO BPEMsl SKCTPEHHBIX
cutyaiii. OT onepaTHBHBIX H CIAKEHHBIX JIeHCTBHI
pHIOOBOJIOB BO BpeMs DKCTPEHHBIX CHTYALUH 3aBUCHT
SKM3Hb BBIPAIMBAEMBIX PbIO M, B KOHEYHOM CUETe,
aKoHoMHYecKast 2 HeKTUBHOCTh X03AHCTBA.

3a Bce Bpemsi paboThbl HKCIIEPHMEHTAIRHOIO aK-
pakoMILiekca na Oase «Karaabnuks npousouiio Asa
caydast mMaccosoit (Gosee 100 aka.) rubenn pasno-
BO3PACTHBIX PBI0 BCJAEJACTBHE OTKa3a PbIOOBOJHOTO
0bopya0BalMSL,

[lepsolit cayuail cBsizaH ¢ paszrepMeTdaalvei
OTHOH M3 3KCTepUMCHTANBHHX ¥ 3B no mpuuune
00pa30BaHMsl TEYH B CUCTEME COEAMHEHHSI PhiOO-
BOJHOH €MKOCTH ¢ MEXaHHYECKUM (PUABTPOM, 4TO
HPHBEIO K OCYHIEHHID CUCTEMBI M MHOEIN Cerosiet-
KOB cTepisau B kojaudecTBe 10 ak3. cpemHell Mac-
coit 200 r u rubpuga crepasip x Henxyra B Koaude-
cree 80 ak3. cpegneit Maccoit 300 r (puc. 172).

Puc. 172. Priba, norudiias H3-3a pasrepMeTH3ALEH
cuctemnl ¥ 3B

Bropoii cayuail npousoiien us-za c6oa paboTsl
HUPKYAAIHOHHOTO HACOCA CUCTEMbl 3aMKHYTOTO
pogocHabxkenns (1pekpanieHue Mojadu 3aeKkTpo-
SHCPTUU B CBSI3M € OTK/JIIOYEHUEM aBTOMATHYeCKOTO
BHIKJIIOYaTe ). [IpuunHOil 3TOTO sIBWJIOCH pe3koe
MOBBIIICHUE WJIH TIOHHMKEHHE (CKAYOK) HalPAMKeHHs
B anexrpoceTu. Ma-3a achuxcuu norubiao 45 5K3.
ruOpuga (cTepasas x Oenyra) B Boapacrte 1,5 roja

obmeit Maccoil 34,5 kr 1 95 ak3. moaoan rubpua
(cTepasigs x Gemyra) B Bozpacte 4,5 mecsia obuieit
Maccoii 10 kr. O6mas Macca norubmmx o0CeTpoBLIX
cocTaBuaa 44,5 kr (puc. 173). Beero B cucteme ¥ 3B
Ha MOMCHT aBapuH Haxojaugoch 153 ak3. B Bo3-
pacte 1,5 roaa (octanock 106), 286 sk3. B Bospac-
Te 4,5 Mecaua (ocranocsk 191).

[t mpeloTBpanieHIsS MOAOOHBIX CAy4aeB HEeoO-
XOTUMO;

— ocHalleHHe Beex cucteM Y 3B aybaupyronmmyvm Ha-
€OCAMU W CUTHAJIM3ATOPAMU YPOBHSI U TIPOTOKA BOIBL

— MpOBejleHHe PaclpeAeTUTeIbHON MarucTpailn
/LISl BKCTPEHHOTO HACBIMIEHUS BO/bl KHCIOPOIOM B
KoM Oacceiine;

— MOCTOAHHOE HAXO0XJICHME Ha CMEHE HEe MeHee
JIBYX phIDOBO/IOB.

B sakiwouenue coejflyeT 0TMETHTh, YTO BBIpAIlN-
panue ocerpossix peib B cucremax Y3B — cospe-
MEHHOE BbICOKOTEXHOJIOTMYHOE NTPOU3BoicTBO. Bee
HapaMeTpbl 9TOH CHCTEMBl MOMKHO PETYJIHPOBAThH ca-
MBIM TIIATEALHBIM 00pazoM. J1oT (akT BechMa BbI-
FOIHO OTJUYACT aKBAKYJIBTYPY B 3aMKNYTBIX yCTa-
HOBKAX OT BCEX APYTHX THIOR BhIPAlMBAHHA — KAK
SKCTEHCHBHBIX, TdK M HHycTpuaibHbiX. OjaHako
OCHOBHDBIE TPYAHOCTH BHIPATUBAHUSA PBIOBI B 3aM-
KHYTOM IHKJIE CBS3aHBI C OFPOMHBIMU [LIOTHOCTAMU
MOCAAKH M TOJJICPIKAIMEM PABHOBECHS! BOJAHOI cpe-
Abl, 4T obecnednBaercs OecriepeboiiHoil paboToit
Beex KoMnoHentos Y3B. B ceasu ¢ otum odbie
DKCTPEHHBIE CHTYALlMK .\101‘}’1‘ CTOUTE OYEHEB J0POTO,
Iepes navanom paborst ¥ 3B Heobxogumo npuio-
HHMTh BCE YCHJIMS SIS TTOHCKA €1a0BIX MECT CHCTEMBI
v HaiTh nytu nx yerpanenist. [lpu npasunbnoi op-
ranuzanuy pabor, HaAMIUH AYOIUPYIONINX CHCTCM
suaHeobece eHns BBIPAIMBACMBIX PBIG, KBaTH(H-
[IUPOBAHHOM PHIGOBOTHOM TCPCOHAIC AKBAKYJIBTYPA
OCETPOBBIX PHIO pasiHuHBIX BUAOB B ¥ 3B — oanu
U3 CAMBIX MEPCHIEKTUBHBIX W MPHOBLTBHBIX BUIOB CO-
BPEMEHHOTO MUPOBOTO PBEIOOBOJCTBA.

Puc. 173. Pumifa, nornbmasa B peayibrate OTKTIOYCHUS
3JIeKTpoHacoca
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[Toaromy
COCTABJISIIO-
uteit ycnemmnoi B 3Ko-
HOMUYECKOM  OTHOLIE-
HUH paboThl sIBASETCS
HCTTOAB30BAHNE BUIOB PHIO, IEHA HA KOHEUHYIO NPo-
OYKIHMIO KOTOPBIX MMO3BOJIAET OKYIIMTL BJIOKCHUS B
CTPOHTEABLCTBO YCTAHOBKHU W 3arparTnl HA e¢ (PYHK-
nMoHUpoBaHue. BeaycaoBHO, NPOJYKIIS, TOAY4eH-
Hast OT BCEX BHJIOB M MHOPH/HBIX (POPM OCETPOBbIX,
HUMECT BBICOKYIO PhINOUNYIO CTOMMOCTB, OfIHAKO
CPOKH BbIPALMBAHMS Pa3HBIX BHIOB OCETPOBHIX B
Y 3B moryT cuabno pazanyarbest. Hem 6oietpee Gy-
JeT pacTH pbida, TéM MEHDIIE Ha €¢ LEHY MOBJIA-
10T 9KCILTYaTAllMOHHBIE PACXO/bI, TEM HIDKC Oyier
ee cehecToMMOCTh, PhiG0OBOAHOE NPEIIIPHATHE BME-
CTO ABYX-TpexJieTHero ofopora MoKeT nepeiiTH Ha
TOM0OBOH, TEM CaMbiM 3HAYHMTEIBHO COKPATHB CPOK
OKYIaeMOCTH CPEJICTB, BJIOKEHHBIX B CTPOUTEIBCTBO
xo3siictea (Maruwon, [Tonovapesa, 2006).

B nocaepnee Bpemsi MHTEpPEC K MHAYCTPHAILHO-
My PBIOGOBOJCTBY H CO3aHHMI0 HeDOJbUIMX YCTaHO-
BOK nosiBUics U y depmepos. llensr Ha TpoayKIuio
13 OCETPOBBIX PBI0 JIOCTATOYMHO BBICOKH W OTHOCH-
TeabHO ctabiinbHbL HIyCTpHAIBHOE POH3BOACTBO
PHIOGHOM MPOAYKIMHM U3 TUBPHIOB OCETPOBBLIX PHIO
[IP{ UHTEHCHBHOM KPYIJIOTOJAMYHOM BbipaliHBaHUH
poIObl 03BOJIMT 3a c4eT OBOPOTOB IIpeiIarath Ha
PBIHOK MPOAYKIIAIO BECh ojl, 06eCTIeUnB TEM CaMbIM
BBICOKYI0 KOHKYPEHTOCTIOCOOHOCTE,  CTaOMILHDIN
pocT NpUOBLIH U peHTabe bHOCTD TTPOU3BOICTBA.

13-3a cTpeMHUTETBHOTO NajleHUs 3a11acOB OCETPOo-
BbIX PbI0 1I€HBI HA YEPHYIO HKPY €KEerojiHo pacTyT. B
crpaHax CHT peiHOYHas 1eHa Ha MKPY OCETPOBBIX
koaebiaercs ot 0,5 go 1,5 Teic. gomr. 3a 1 Kr, a B
CIIA u crpanax EDC posHHUYHBIE 1[€HbI BAPbUPYIOT
oT 4 10 9 THIC. MO,

Ilenst Ha Msico oceTpoBbix puib B EBpone n Ame-
puke cocrasasaoT ot 18,0 a0 22,0 ponn. CIIIA za 1
kr (B uenax Ha 2007 r.), [Ipouseoaurenn oceTpoBoi
IPOLYKIMH U3-3a pybeska He CMOTYT COCTABUTH KOH-
KypPeHLUH POCCHICKMM NMPOMU3BOIMTE/ISIM B HEPBYIO

Mocxan, 2007

J MABA 9. 3OPEKTUBHOCTL CO30AHUA
OCETPOBOW ®EPMbI

ouepe;lb H3-3d 3HAYNTEIbHO OONBIINX 3aTpaT Ha 1o-
JdyueHue rnocaiodHoro Marepuaia. B Poceun crou-
MOCTbh NOCAZOYHOTO MaTepuana, B HACTHOCTH MOJIO-
nu Maccoii 5 r, coctaBiasier 15 py6. 3a 1 wrr. (8 nenax
2007 r.). 3a pyOekoM 3TOT MOKA3aTe/Nb COCTABJILET
1-3 pona. CHIA 3a 1 wT.

B cynepmapkerax r. Pocrosa-na-/lony, aas ko-
TOPBIX [TOCTABKU TOBAPHBIX HECTEPOB OCYIECTRIAAIOT
3A0 «Kazauka» u Hoeouepkacckuii puibokombunar,
posauuHas neHa 1 kr Gecrepa (JKUBOH Bec) coctan-
astet 546 pybaeit (B nenax 2007 r.).

IxoHoMudeckas aerTusHocTh cruerteM ¢ 0b0-
POTHBIM BOjOCHAOKEHMEM 00ecleunBacTesl 3a CUCT
YPEe3BLIUAHHO BLICOKON ILJIOTHOCTH HOCHJAKH H YCKO-
peHuA pocTa peibl IPU COAEPIKAINH B CPEIE € OTITH-
MaJIbHBIM PEHKHMOM.

Ilponece opranusanmn  poidoBognoro  depmep-
CKROro Xo3stiicTra Braoyaer asa atana ([lonomapes u
ap., 20076). Ilepsblii — OpralM3anMOHHDIH, CBA3AH-
HBIH ¢ OIeHKOIl BO3MOMKHNOCTEH CO3IaHHST MOJY.1b-
HON CHCTEMBL 3AMKHYTOTO KA JIIST BRIPAITHBAH U,
110400POM BOAOEMA, OTIPCICICHUEM €T0 TIPUTOHOCTH
1St puiBOX03STHCTBCHHBIX TICTEl, BEIHOPOM TEXHO0-
run n obnekra BoipammBanus. Bropoit atan npej-
YCMATPHUBACT [IPUMEHCHHE
X031 HCTBOBAHMSL, BbIPAIIIMBAHUC CHHBIX BUIOB Phif
H JaibHelee paciiipeHue TPOU3BOICTBA.

Puiboroanas depma MoxeT ObITh CHElHAIH3H-
POBAHHOH WJIKM ABJISTBCA COCTABHOH 4acThlO MHOTO-
OTPACTIEBOrO KPECTLIHCKOTO X03stiicTBa. PasMemars
VCTAHOBKH MO0 B IIPOMBINLICHHBIX HEHTPAX JIH0-
0ol Kaumatuyeckoil aonnl. [lepea nayanom cTpon-
TEJALCTBA  POBOJATCS  NPOEKTHO-H3BICKATEIbCKHE
paboThl, BHIOOP TUIONIALKH 110/l CTPOHTENLCTBO XO-
3AHCTBA M THIpoTeXHnueckue coopyskenus. ITocue
ITOTO (hepMep NPUCTYIAET K CTPOUTENBLCTBY 1ieXa B
COOTBETCTBHH € TEXHHYECKUM l1poekToM. Bosmoikna
OpraHu3almns hepMbl Ha apeH0BAHHOM YYACTKe UJTH
B 37laHUU.

XoaaficTBo 10/KkHO ObIThL obecnevueHo BOAOH He-
0bxonumoro kavectsa, Merounnkom BogocHabxeHus
MOTYT CIYKUTB POJAHUKH, aPTEIHAHCKHE CKBAXKUHBIL,
KJIIOUM, 49HCThle Dy4ybM, peka. Heobxoaumo mpea-
YCMOTpeTh COOPYMHEHHEe Ha BOAOMOAAde TecHaHo-
TpaBHIHOrO (PUJIBTPA, YCTAHOBKY PuibOCOPOYIOBH-
TeJss, TPeAOTBPAIAOIIEro MoNajaHue XUIMHOH W
COPHOI PBIOBL, UTO MOIBOJUT NADEKATH YPE3MEPHOTO
3arpsA3HeHUs], POHUKHOBeNnns BosbyauTeneil 3abo-
JeBaHMI M Bo3HMKHOBeHus Oosesneil. [logaua Bo/b!
IIPOUBBOJIUTCSH CAMOTEKOM WJIM HACOCAMH, BO3MOIKHO
UCTIOJIB30BAHUE BO/IONPOBOIHON BOABI NOCTE €€ Co-
OTBETCTBYIOIIEH MMOJITOTOBKH,

HHTCHCHBHbLIX METO/108
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MHHOBALIMOHHBLIN NPOEKT COBPEMEHHOM NONHOCUCTEMHOID CCETPOBOIM
OHH TOBAPHOM Phibbl

PLIBOBOAHOMO XO3AWCTBA MOLLHOCTLHO 100 1 BONE
A A " —

Puc. 174. lloanocucremuoe (epMepekoe OCETPOBOE X0-
FAHCTRO

[Tepen opranvsaiyeid Xo3stiCTBA NPEXKIC BCErO
HCOOXOIMMO OTPEACTUTRCS. ¢ 0ObEMAMU  BbIPAILIH-
BACMOH pBIOBI H CPeICTBAMH, KOTOPBIE MOHAA0OHTCS
BIAOXKUTL. IIpH NpoBeACHUH PAacucTOB HCIOIL3YIOT
CHELUATBHO Pa3paboTaHHBIE HOPMATHBBI /LTSI BbIpa-
unBanust peibel. [locie atoro HeobxoAUMO peniuTh
BOIIPOCHL IPHOOPETEHUs U OPraHU30BAThH TPAHCIOP-
THPOBKY PhIOONOCAJ0UHOTO MaTepHAIA,

B nacrosimuee Bpema B Poccun u ctpanax 6umiK-
HETOo 3apy0esKbsl CYUIECTBYIOT CEIUATHIHPOBAHHBIE
[PeANpPUATUHS 110 IPOU3BO/ICTBY KAa4eCTBEHHOrD [10-
CA/IOYHOTO MATEPHAJIA, B KOTOPBIX BBIMOJIHSAIOTCH BCe
HauboJee CJAOXKHBIE POH3BOJICTREHHBIE DTAIB 110~
JYYEHHST U NOJPAIIMBAHUS MOJIOJH TUOPHIOB Oce-
TPOBBIX pbi0, Tpebyiomue KBATHGHIMPOBAHHOTO
MOHHMTOPUHTA W JUIHTEJBHONH HAYYHO-TIPAKTHYCCKOM
MOJITOTOBKHU TIEPCOHAJA.

Hanpumep, B [Oxnom denepansHom oxpyre
Takue npeanpuaTHs umeiorcs B Pocrosckoit, Boa-
rorpajickoii u Actpaxanckoii obmactax, B KpacHo-
gapckoM u CTaBpONMOIbCKOM Kpasx. AHAJIOTHYHBIC
NPCANPHSITHSI, OCTABIINECS CO BPEMCHH CYIIECTBO-
Banust Coserckoro Colo3a, UMEIOTCSI MPAKTHYECKH
BO BCCX MPUMOPCKHUX perunoHax Poccun M crTpan
OMKHETO 3apyOeKDbsL.

QueHb BakHO peiHTh npobnemy obecredeHns
KBATA(DUIIMPOBAHHBIMH KapaMu: JUO0 NMPHBJICKATD
FOTOBBIX CICHHATHCTOB, JHO0 0BECTICUYHTL TMOATO-
TOBKY W obyuenue Ha mectax. Heobxomumo, oco-
OCHHO Ha [CPBOM, OPraHM3ANMOHHOM, ATAlle H B
MpoIeccce BHIXO/A HA 3allJIAHMPOBAHHBIC MOITHOCTH,
MPCAYCMOTPETh HayuHoe obecredcHue (hyHKIHOHH-
poBaHust (hepMEpPCKUX PHIGOBOIHBIX XO3SIHCTB.

IKOHOMHUYECKH HaubHosiee ONpaBiaHHBIM H TEX-
HOJOTHYeCKH HoJiee JOCTYIMHBIM Uit GOJBITHHCTBA
0ceTpoBLIX (hepM SABISICTCSl TUIT XO3sIHCTBA, OPUCH-
THPOBAHHOTO HA BhIpAalIMBaHUe THOPHOB A0 TOBap-

HOI Macchl Ha NPUBO3HOM IMOCAJOYHOM MaTepHaie
maccoit 5-10 r u bousee.

Mbl  pekomeHjyeM KOMOUHUPOBAHHYIO TEXHO-
JIOTHYECKYI0 CXeMy [POU3BOJICTBEHHOTO IIpollecca
BBIPAIUBAHHA THOPUAOB OCETPOBBIX pbid B dep-
MEpPCKUX XO03flcTBaX — couyeTaHue MojpaliHBaHus
MOJO/IM B Dacceiinax 1 nocaeiyiollee BbipaliiBaHue
J0 ToBapHoi Macesl 1 kr u Gosee B py/ax W/Win B
bacceitnax (¥ 3B).

[Ipu aTOM NPOU3BOACTBEHHBIH MPoOLECC BKIIOYA-
eT Bcero 2 arana:

— aapeibiienne GacceliHon pazmepom 2 x 2 x 0,8 M

MOJIO/IBIO THOPUJIOB OCETPOBbLIX PbIO Maccoii 5
U Tiojipantieanue jio Maccot 500 r;

— HENOCPEJCTBEHHOE BhipalllUBaHHe TOBAPHOH

pofbI.

Takoll BapuaHT NPOM3BOACTBEHHOID NPOILECcca
AejlaeT BO3MOMKHBIM BbIPAlIMBaHHE TOBAPHBIX TH-
OPH0B  OCETPOBBIX B OOJBIIMHCTBE PHIGOBOANBIX
(hepmepeknx Xo3s1HCTB, YUPOCTHB jUIsI HUX pPelieHue
3TOH 333Ul Kak B MaTCPHANBHO-TCXHHYCCKOM, TaK
U B TCXHOJIOTHUECKOM acHeKTax. JlonorHuTenbHbIM
MO3UTHBHBIM MOMCHTOM IIPH TakKoil TexHosornye-
CKOH CXCMC BBIPAIMBAHUS OY/CT SBJISATBCS NOCTO-
sTHHAS1 BOCTPEOOBAHHOCTh COOTBETCTRYIONIETO MOCA-
JDOYHOTO MaTepHaia.

C yyeroM (PHHAHCOBLIX BO3MOMKHOCTCH H30H-
pactesl OfMH U3 JBYX BapHaHTOB BBIPALMBAHUSI
rHOPH/IOB OCCTPOBBIX PHIG /0 TOBAPHOW MAacchl B
hepmeperom  perboBoaom xosstiicree: 1) nouayro-
ParoJAMYHBIL LUK ¢ HCHNOJb30BALHEM LTS IKCILIYa-
Tanum DACCEHOR YCTAHOBKH 3aMKHYTOIO Bo1000ec-
nedeHust (Y3B) m KpyriaorojiIMuHbIM MHTEHCHBHBIM
BBLIPALIMBAHMEM MOJIO/IM M TOBapHbIX TrHOPUIOB
Toabko B Oacceilnax (nanee sapuant A); 2) aByx-
TPEXJETHHI MK, [IpejlycMaTpuBaionuii - pabory
OaccelHOB 1A NPAMOTOKE, TEPecajiky TOPOIIeH-
HOW MOJIOJIM B 3HMOBJIBHBIE NPY/BL IL10MA/LI0 1
ra Ha 3UMHHIA EPHOJI, BOIBPAT MOJO/W B bacceii-
Hbl JUIst peabuiaUTaIlMK 110CIe OKOHYAHWA 3HMHEr0
MepHoja U 1OCJHEAYIONYIO MepecajKy B HATVJbHBIE
Mpy/bl MI0MAAb0 3—4 ra. ITOT BapUaHT MO3BOJSIET
HCTIONL30BATL Daccelbl Kak JIONOJHUTENLHBIE eM-
KOCTH JUIS BRIDAUMBAIKMA M COjlePXKAHUSA TOBAPHOH
poifbl (anee sapuant B).

O6a BapuanTa BBIPAIMBAHUS [PEIyCMATPHBAIOT
HAJMYME CAeyiouero 00d3aTelbHoro 0HopyloBa-
HHA W MaTepPHAIOB: CTEKJAOIIACTHKOBbIEe GacceiHbl,
YCTAHOBKA 3aMKHYTOro Bojloobectievennst (st Ba-
puanTa A), aBTOHOMHBIH HCTOYHHK aHeprocHabxe-
s GacCeHHOBOIO KOMIJIEKCA, HAcOChl BOJSTHBIE,

BOJONPOBOIHAS, BOAOIANOPHAA, KaHAJIM3AIMOHHAS
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H DJAEKTPOIIPOBOLIIAS apMaTypa, 1Mocal0uHblil MaTte-
prai (MOJ0AL r’UOPHAOB), KOPMA /LIS PA3HOBO3PACT-
HBIX TPy phib,

Bapuant A mireHcHBHOTO BbipainBanust ruOpu-
JIOB OCETPOBBIX PHIO A0 TOBAPHON Macchl OCHOBAIl Ha
KPYIAOTOAHYHOM COACPHKAHHH Pl TOABKO B Gacceii-
Hax B Tedenne 1,5 nger. B arom sapuante oTcyrerayer
TEXHOJOIHYECKNIT LUK cojlepxkannst peid B rpyjax,
TO CCTh B YCJIOBHSIX CPE;Ibl, MAKCHMAILHO TIPUOINMKEH-
HBIX K €CTECTBEHHBIM. YKa3anibiii BAPHAHT BhIPAIH-
BaHMS TIPEyCMATPHBAET G0Jlee BLICOKHE HAYAILIBIC
3arpatbl 3a cuer npuodperennst Y3B u ncnoansosa-
HHA U1 €€ PasMeIleH s KalluTaIbHOTO CTPOeH sl AN
KaK MUHMUMYM yTellieHHoro anrapa. OAHako cokpa-
1icHHe B 2 pasa cpoka A0CThKenst poidaMiu ToBapHOH
Macehl (3a CYeT HHTEHCHBHOIO KPYTJIOTOANYHOIO BhI-
pattisanus, 3phekTHBHOr0 MOHHTOPHITA CPeibl, CO-
Aepxkanmst ppié B Gacceiinax) obecrieunsaer YeKopen-
HYI0 (B 2 pasa) OKYHAEMOCTB 3aTpart 3a cuet 00opoTon
[0 CPaBHEHUIO ¢ BapHanTom bB.

[1oa0AKUTEABHBIMI CTOPOHAMH BapHaHTa B BEHI-
pammBaHug Gectepa A0 TOBapPHOI Macchl SABAAIOT-
€5 MAKCHMAalbHasi NPHOAIKEHHOCTh COACPKAHNS B
Npy/ax K ecTeCTBeHHBbIM YCIOBUAM, A TAKKE BO3MOXK-
HOCTD 9KCILIyaTalny HacceiiHoB Ha NPSIMOTOKe W B
OTKPBLITOM TOMeniennu — Ha GeTolnpoBanHoii 1110-
mazxe, obopyjosannoii Hasecom. OOume sarparn
JTOrO0 BapuaHTa BBIPAUMBAHMA MEHBIIEC, TOCKOMBKY
MCKJIIOYAIOT HeOOXOANMOCTb PUODPETCHHS JAOPOro-
CTOSINCH YCTAHOBKH 3aMKHYTOr0 Bojoobecnedenms,
OuHAKO MPH TAKOM BapHAHTE BbIPANMBAHUA HEBO3-
MOXKeH HajIexKalumit MOHHTOPMHI® KauecTBA BOjIbI
B Dacceitnax u Tem Oosee B Ipyjax, IICPHOA Bbipa-
IMBAHUS PBIO 10 TOBApHOH Macchl cocTasiser 2—3
rojla M CONpsKeH ¢ HeOAHOKPATHBIMM 11€PecajKaMu
pi® B NPYABL, 4TO ABJASETCS A7 HUX CTPECCOBBIMH
CHTYalMsIMU M yBeauunpaeT oTxoi. llepepuis B 1H-
TEHCHBHOM KOPMJEHHH PbId HA BpeMsi 110MCLICHMS
HX B 3MMOBAJIBHBIE BOAOCMBI MPUBOAKT K MOTEpE j10
15 % xupoit maccst n ;10 10 % koanuecrsa puid.

BriGupast TOT uAW MHOIT BAPDHAHT BbIPALIMBAHMS
0CeTPOBbLIX PbIO 0 TOBapHOii Macckl, epmepckoe
XO3AHCTBO IOJKHO OIEHHBATH M YYHTBIBATB COBO-
KYNHOCTb TaKMX (akTopoB, Kak (PMHAHCOBBIE BO3-
MOXHOCTH, TeXHHYECKas OCHAIeHHOCTh XO3aiicTBa
H kBasuuKaua 006cAyKHBAIOLIETrO NepCcoHaia, Ha-
JIHYME U COCTOAHHUE NPYAoBOro (boHja U T.A.

Ojanako, 10 HalleMy MHEHHUIO, WCIOJBL30BaHHE
NOJIHOCHCTEMHON MHIYCTPHANIBHON TEXHOJOTHH Bbi-
palMBaHis OCETPOBBLIX PHIO A0 TOBAPHOM Macchl ¢
npumetietneM Y 3B Gonee addextunio u B TexHO0-
THYECKOM, H B 3KOHOMUUECKOM miane. C uenosb3osa-

HHCM MHTEHCHBHOIN TEXHOJOTHH BhIPANIMBAHHUS OCe-

TPOBBIX PbI MOKHO MOAYYHTH vepes 6 Mecsaues poil

maccoii 0,5 kr, uepes 12 mecsinen — maceoit 1,5-2.5 kr;

uepes 24 mecsiiia — maccoit 3,5-4,0 xr (puc. 175).
@ HHHOBAUMOHHBIW NPOEKT “HOBLIE TEXHONOITrAK

HHAYCTPUANBHOMO M SEPMEPCKOro OCETPOBOACTEA"

MO T UKD O OT IO TCH

W EORGH PERTRTMIOCT 1K W 3RO ORMW R EE T hD

Puc. 175. Hosbie Beicokoadpekrnsibie TeXHOM0THI 18
hepmepekoro oceTpoBoaCTBA

9.2. OCHOBHBIE BUOTEXHUYECKHUE [TOKA3A-
TEJIA BbIPAIIIMBAHWS OCETPOBbBIX PLIB

Aast BuipammBanusg tHOPHAOB  OCETPOBBIX PLIO’
A0 ToBapHoil Macenl Heobxoanmo ocoboe BHUMalNHE
VACAUTL KAUCCTBY BOABL, KOTOPOE B 3HAYMTEABLIOI
crenenn onpeaeasieT apheKTHBHOCTh PHIBOBOANBIX
paGor. Cogepikaiie pacTBOPEHHOTO B BOAE KHCJIOPO-
1a NpH 9T0M A0MKHO ObiTh 8—12 mr/i1. Pacxoa Bojb
YCTAHABAMBACTCSL B COOTBETCTBHH € ONTHMAIABHBIM
cojiepKanmem kuciaopoja (8—12 ymr/a) u coctasaser
0,8-3 a/mun na 1 kr puidsl. Cvena Bojbl IPOMCXOANT
Kaxjible 2025 Mmun. Yposenns Bojbl B Oacceiinax 1.1
puiObl Maccoit 5-500 r cocrasaser 0,3-0,7 m.

Bouipaisanne mMoaoaun decrepa ot 5 g0 500 r
MPOBOANMTCA B CTEKJOIAACTHKOBLIX GacceiiHax pas-
mepom 2 x 2 x (0,8 M. TLnorHoeTs nocajikn puid mac-
coit 5-200 1 cocrasasier 100-125 aks. /Mm%, a Maccoii
300-500 r - 60-75 axa./m%

He menee BaxkupiMH hakTopamu jUisl BhIpalliu-
BaHUSI TOBAPHLIX THOPH/IOB OCETPOBBIX SIBAAIOTCH
pelenTypa MCnoAb3yeMbIX KOPMOB W TEXHOAOIHs
kopmacHus poid. IddekTHBHOCTL HENOABL30BaHMs
KOpPMa BO MHOIOM 3aBHCHT OT HPABUJABLHOCTH pac-
4eta CYTOMHOIO PallMOHa, KPaTHOCTH KOPMJCHHUH, a
1IPH UCHOJI3OBANUM CYXHX TPAHYIMPOBAHHLIX KOP-
MOB — OT CBOEBPEMCHHOCTH TIEPeXojia ¢ MCIKHX Ha
Gosiee KpyIHble rpany.IbL.

Hdas kopmuenu®t poib mMaccoit ot 5 g0 500 r cae-
AYCT HCHONLIOBATH CHCHHATUIMPOBAHHBIC NPOJLYK-
IMOHHbIE KOMOHMKOPMa U1t OCETPOBBLIX Pbib, Npeji-
HA3HAYCHHBIC JUISE UX MHTCHCUBHOIO BbIPAULMBAHMS,
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At kopMueHust TMHOPUIOB OCETPOBBIX PhI0 yKa3aH-
HOM Macchl peKOMEHIYeTcsl HCIIOMb30BATh KPYIIKY H
FPaHyJibl COOTBETCTBYIOUIMX pa3MepoB. KomuuectBo
KOPMJIEHUH B CYTKHM PYYHBIM CITOCOO0M cocTaBaser 5—6
pas, a ¢ pUMeHeHVeM ABTOMATHYECKUX KOPMOpPA3/aT-
unkoB — 12 pa3. CyTouHble HOPMBI KOPMJIEHUS 3aBUCST
OT TEMIIEPATYPBI BOjIbl M Macchl phiGbl (Taba, 35).

Boipauineanne TosapHoil peidbl M3 MOJIO/IH
cpeaneit maccoii 500 r Bosmoxkio B Gaccelinax
PA3JAUYHOTO THIA — (JACTHKOBBIX, OETOHHBIX, CTa-
IIHOHAPHBIX H (:G(quhlx, a4 TaKKe cajlkax, yCTaHoB-
JeHHBIX B ecTecTBeNNBIX BojoeMmax. Kak npasuao,
HCIOJBL3YIOTCS BCE BO3MOMKHBIE PLIOOBO/IHDIE €M-
KOCTH, KaKMMM pacnogaraer xossiicTso. CyTou-
HbIE HOPMBI KOPMJEHWS TOBAPHOW pbIOB Maccoii
500-1500 r panm B Tabauue 36.

Koau4yecTRO KOpMIICHHH B CYTKH /151 phi® Maccoi
500-1500 r pyussIM criocobGoM — 4—5 pas, ¢ npuMeHe-
HHEM ABTOMATHYCCKUX KOpPMOpasgaTuynkor — 12 paa.
[Ipn BBIPAIMMBAHMK PBIOBI HCOOXOAMMO HCIOJBIO-
BaTh caeayone GuoHopmarussl (tab 37, 38).

Taturia 35
CyTouHble HOPMBI KOPMICHHS MOJOIH THOPHAOB
oceTpoBbIx puid Maccoi 5—-500 r NpoYKITHOHHBIME
KOMOHKOPMAMHE POCCHICKOTO TIPOM3BO/CTBA

9.3. PACUHET 3®OEKTUBHOCTH ®EPMbI

Hacrosmuit sxonoMuueckuii aHajn3 BbIIIOJHEH
[PUMEHNTEIbHO K jlelicTBYIolleMy  depMepcKoMy
PHIGOBOHOMY XO3SHCTBY, B KOTOPOM CO3/1aeTcsl Pbl-
GOBOJIHBII YYaCTOK [0 BRIPAHIMBAHHS B HacceifHax
(Bapuaur A) tosapioro 6ecrepa. MHBecTUIHOHNBIE 1
DKCILIYATAIMOHHbIE PACX0/lbl ONPeje/AINn TOAbKO OT-
HOCHTEIBHO ITOIO YHaCTKA, IIPUHUMAZA BO BHUMaHHe
T0 00CTOATENBCTBO, UTO jlelicTBylolee (hepMepekoe
peIdOBO/IIOE XO3MICTBO PACHOIAraeT olpe/iesieHHOI

Tabauna 37
BHOHOPMATHEBI BLIPALLMBAHMSA OCETPOBBIX PbID
10 Macent 500 r

DieMenThl HHOTEXHHKH BH()HU[JM ATHRbI

Lnybuna Bojw B Hacceiinax 0,3-04 ™
TLaomasie bacceiina 14 m?
Temueparypa Boabl 20-24°C

| ll‘l()}[().-"!}l{lfi'[‘(‘.f'lhl 10CTL BLIpallli-

BaHuA oT Macesl 3 1 a0 500 ¢ =g

HepHoanyHocTb BoA00OMEHA

). Kasiple 20—25 mMun.
B bacceiinax

100—-125 wr./m* (Macea
5-200 r) 60-75 wr./m?
{macca 300-500 r)

TL10THOCTE NOCAIKK

Macca Cyrounast HOpMa, % OT Macchl Teqaa phib l_<0pMOBO?] Kﬁ?q)@mm‘m 1o 1,2-3,0 ex.
e CYXHM IpPaHy.am
S 12-17 °C | 17-20 °C | 20-24 °C | 24-27 °C :
CojepsKanne pacTBOPEHHOrO S
5-50 8-6 10-5 10-8 8-6 B BOJIC KHCIIOPO/A i
50-100 4 54 5 3-4 Brixon 80-85 %
100-150 4 5-4 3 3-4
150-200 3 5-4 5 3-4 Tabanna 38
200-250 3 43 4 3.9 BuoHopmatHibl BLIPALLMBAIHS OCETPOBLIX po1o
Jo macen 1500 ¢
250-300 3 4-3 4 3-2
JneMeHThl BHOTEXHUKH BioHopMaTHBEL
sl g 2 A & $72 [aybuna sogsr B Gacceiiax 0,5-0,7 m
40508 g 3 2 i [Lnomans Gaceeiina 20 m?
Tabauma 36 Temmepatypa BOABI 20-24°C

CyTouHbie HOPMbI KOPMJIEHHS] THOPHOB OCETPOBBIX PhIO
Maccoit 500-1500 r npoayKIHMOHIBIMH KOMOHKOPMaMH
POCCHITCKOTIO NPOU3BOJICTRA

[TPOOMKHTETBHOCTE BRIPAIIMBAHMST OT
macent 500 1 g0 1500 r (Gea anumonkm)

180200 cyr.

[MepuouHocTh BOA00OMEHA kasapie 25-30

. P B Bacceiinax MHH.
Macca Cyrounast Hopma, % OT Macchl Tesa peid
N ’ i ; e Sd
TeIa, T 9-17°C | 17-20°C | 20 24 °C | 2427 °C ILnoTnocts nocaaxu 30—-40 axa./m
500800 15 9 3 1 Kopmosoii koadpuinenT no cyxum 1,2-3,0 en.
rpaHyiam
800-1000 1,5 2 3 1 :
Coaep:xanie pacTBOPEHIIONO B Boje 7—10 mr/n
1000-1200 1,5 2 3 1 KHCJI0PO/a
12001500 1,5 2 3 1 Beixoj ToBapHoii peiinl 80-85 %
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MaTepHAILHO-TeXHHYecKoi Oa3oi M MHppacTpyKTY-
PO L7151 NPOM3BOJICTBA U PEAJH3ALMH PIObI.

B KkauecTBe HayaJbHOIrO MCTOYHMKA (DUHAHCHPO-
BaHWA pacxo/loB B BapuanTax A U B npunsar kpeaur.
Caeyer 0TMETHTD, YTO BEJIMYNHA HEKOTOPBIX Pacxo-
/0B (HanpuMep, BOJAONOTpebIeHHe YYaCTKa, PACXOIBI
Ha JIU3TOILIMBO M T.JI.) MOAPOOHO He pacuindpoBbi-
Bajach BO Mabexarne CPOMO3AKOCTH PacyeTos, a
NPHHATA B OKOHYATEILHOM 3HAaYeHHH HA OCHOBAHHMH
psijla RHAMOHYHBIX padoT.

IToTpebHocTH (hepMepcKoro prbOBOHONe X03sii-
CTBa TIO BbIPAlMBaHHIO THOPHIOB OCETPOBBIX PBIO
710 TOBAPHOI Macchl B MOCAA0YHOM MarepHaie, Kop-
MaX, OCHOBHOM M BCIIOMOTATEJBHOM PbIGOBOAHOM
obopyioBanny 1 Bojgoobecriederiui BuITOJAHEHB! H3
pacyera INPOU3BOJACTBEHHONH MOUIHOCTH XO03giicTBa
30 ToHH TOBapHOI PBLIOBI B TO.

PACYHET HEOBXOJIMMOTO KOJIMYECTBA
IMMOCAIOYHOTIO MATEPHAJIA

CpokH BbIpallMBalHs:
— ot cpeaneii Guomacen 0,01 kr/3k3. 10 cpeaeii
Ouomacent 0,5 Kr/aK3. — 4 mecsiua;
— o1 cpeaneit buomacent 0,5 Kr/3K3. 10 cpejneii
ouomacent 1,5 kr/ax3. — 6-8 mecsues.
30 000,0 : 1,5 = 20 000,0 ska.

BbIX0/{ TOBapHBIX FOJIOBUKOB OT NOCAXKEHHON Ha
BBIpalIMBaHne Momonu Guomaccoit 0,5 Kr/aka. co-
crasasier 85 %. Jas noayuenns 30000,0 xr tosap-
HBIX FMOPHI0B OCeTPOBBLIX pbIf cpeaneil HuoMaccoii
1,5 kr/9K3. HeoOXOAMMO TTOCA/IUTh HA BhIPAIMBAHHE
B Gacceitnsl Mostoab 6nomaccoil 0,5 kr/ak3. B obLiem
koauyectse 23530,0 aka.:

20 000,0 k3. — 85 %,
X ak3. — 100 %,
X =20 000,0 x 100 : 85 = 23 530,0 sx3.
O6ueit 6uomaccoit 11 765,0 kr.

Boixoa Mosioan 6uomaccoii 0,5 Kr/aK3. 0T nocaxes-
HOI Ha mofpanMBanue Moaoau Guomaccoit 0,01 kr/sks.
coctasiser 83 %. [las nomyuenus 23 530,0 aks. puib co
cpejneit GroMaccoit 0,5 Kr/9Kx3. HeOOXOAMMO 10CAHTD
Ha BblpaluBaHue B OaccelHBI MOJO/AL OMOMACCO
0,01 kr/2k3. B 061em kosuuectse 27 683,0 aka.:

23 530,0 ak3. — 85 %,
X axkz. — 100 %,
X =23530,0 x 85: 100 = 27 683,0 sks.
O61meii Guomaccoii 277 Kr.

HopMaTuBHBIE OTXOjl HA TPAHCTIOPTHPOBKY CO-
crapasger o 10 %. Jlna obecrieyeHuss 1ocajku B
OacceltHbl Ha ToApAIMBAHNE MOJOAN cpejHeil Guo-
maccoii 0,01 xr/ask3. B koanuectse 27 683,0 3k3. He-
00X0AMMa 3aKYIIKa H JOCTABKa MOJIOJH B 001IeM Ko-
Jsnvectse 30 760 aka.:

27 683,0 ak3. — 90 %,
X axka. — 100 %,
X =27 683,0 x 100 : 90 = 30 760 axa.
O06eit Guomaccoit 308 kr.
Croumocts 1 ax3. rubpuma crepsias x Henyra mac-
coit 5-10 r cocrasasier 15 py6./mir. (nenn 2007 r.).
3atparsl X03siicTBa Ha npuobpeTenune B TeYeHue

3 JeT MocaJloNHOr0 MATEPHAJIA COCTABSIT:
30 760 x 3 x 15 = 1 384 200 py®.

3ATPATBI HA KOPMA

Jast BeipammBanus Monoau ot Macesl 0,01 r g0
Maccet 0,5 T peKOMEHIYIOTCs CTapToBbie KOpMa (UpMBI
«Kpacr» (lepmanust), 7151 BbIpalllMBaHUsi TOBAPHOIT
pBIOBI — NPOAYKIHOHHBIE KOpMa (hupMbl «I1poBumu»
(Poccus), O6mme sarparel (B nenax 2007 r.) na npu-
opereHne KOPMOB j1J1sI BBIDAIMUBAHUSA B TeYeHue 3 et
TOBapHBIX TMOPH/IOB CTEPIsIIb x Hesyra COCTABST:

827 136 py6. (crapr.) + 952 965 py6.
(npoaykit.) = 1 052 865 pyo.

PACYET HEOBXOJAHUMOTI'O KOJTMYECTBA
BACCEIHOB

HopMmaTHBHOE KOJMYECTBO MOJIOAN IS MOApallli-
BaHusi Ot cpeaHeit macest 0,01 kr/ak3. 1o 0,5 kr/aK3.
JIOJBKHO cocTapisTh B npeaenax 300 sxs. na 1 m? Gac-
ceiina, T.e. 1 200 3K3. B 0/IHOI eMKOCTH ILIOIEAIBIO 4 M?
(2 x 2 m),

Ecnu JonycTHTbh CHTYallHI0 TPaHCIIOPTHPOBKH
Mosioau Ges oTxoma, Tpebyemoe KoaMvecTBO Hac-
CeHHOB A NNOCAJIKH U oA pallliBanHsA 1O CDC}IHCIUI
(0,5 kr/ak3.) maccer 30 760,0 ak3. Mos0an cpeaneii
maccoii 0,01 kr/ak3. cocTaBHT:

30 760,0 : 1200 = 26 Gacceiinos.

Hpe,aem,uaﬂ HOpMa Mocajiki U COACPXKAHHUA MO-
aoan B GacceiiHax npu BoipaummBanuu ot 0,5 Kr/sKa.
A0 ToBapHoil Macchl 1,5 Kr/ak3. He 6osee 70 Kr Ha
1 m?* Gacceiina, win 196 xr Ha OAHY eMKOCTD:

70 x 2,8 = 196 kr.

B xommuecTBeHHOM HMCUHMCIEHHH SIS mﬁpluos

cpeaneit Maccoit 0,5 Kr/9K3. ata HOpMa COCTaBJISIeT:
196 : 0,5 = 392 3K3./6acc.

Just rubpunos cpeaneit maccoit 1,5 kr/aka. ata
HOpMaA cocTaBjseT:

196 : 1,5 = 131 3Ka./6acc.

KomiuecTBo 6GacceliHOB A8 MOJOAM CpeaHeii
maccoii 0,5 xr/ax3. obuieii 6Gnomaccoii 11 765,0 xr u
B 0bmem xoanvecrse 23 530,0 3ks. cocrapaser co-
OTBETCTBCHHO:

11 765,0 : 196 = 60 Hacceiinos,
23 530,0 : 392 = 60 HacceitHos,

Komnuectso Gacceiinos aast peib cpeaneit mac-

coitf 1,5 kr/ak3. obueit 6Gromaccoii 30 000,0 kr u B
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obmem kommuectse 20 000,0 sK3. cocrapiasieT cooT-
BETCTBEHHO:

30 000,0 : 196 = 153 Gacceiina,

20 000,0 : 131 = 153 Hacceiina.

HUroro paa eerpamusanus 30 000 kr toBapHBIX
rubpunoB crepasiab x Oesyra OT cpegHell MacChl
0,01 xr/sk3. go 1,5 kr/aK3. HeoHXOAUMO:

60 + 93 = 153 bacceiina.

C yd4eToM TeXHOJOTMYECKOTO 3alaca CIeIyeT
npuobpectu 160 Gacceiinos pazmepom 2 x 2 x 0,7 M.
Croumocts ogHoro Hacceiina (B uenax 2007 roga)
coctasasieT 26 000 py6aeit. Obutue 3aTpaThl HA IIPH-
obpereHue GaccelfHOB COCTABAT:

160 x 26 000 = 4 160 000 py6.

PACYET KOJIMYECTBA BOJIbI, TIOTPEBJISIEMOM
PbIBOBOJHBIM HHEXOM

B mepuon BeIpaluBaHUsl THOPUIOB OCETPOBBIX
pbi6 ot cpexpneit maccer 0,01 kr/ax3. go 0,5 kr/sxa.
B TeveHue 4 Mecsaues (¢ 15 masg no 15 cexrsbps)
a1st 60 GacceHHOB NpH 3aMeHe B HUX Bcero oObeMa
BOJbI Kaxble 35—-45 MMH, HeobXoauMo Bojpoobec-
nmeyeHue B Koaudectse 72 m*/vac, unu 1728 m*/cyT.
npu yposHe Bojbl 0,3 M:

2x2x0,3m=1,2 »*/6acc./uac.,
1,2 x 24 x 60 = 1728 m3/cyT.

Boay M3 BojoeMa-HaKONUTeNs cieayer oTou-
paTb M3 BepXHMX, XOpowo nporpeThix cjoes. [lo-
HOJIHEHHEe BOJOEMAa € YYETOM TeXHOJIOTHYeCKHMX
norepsb cJeayer npousasoauTh 1 paz B 3 cyTok B
obbeme 3—5 % npu 06s3aTeIbBHOM KOHTpOJIE MOKa-
3aTesiell KauecTBa BOJBI.

B nepuoa BripaliMBaHusA TMOPHAOB OCETPOBBIX
pbi6 or cpegHeit Mmaccer 0,5 kr/3kK3. 10 1,5 Kr/aK3.
c 15 centabpsa mo 15 mapTa GyayT HCIONB30BAHEL
153 Gacceilina. Boga nomxHa noctynath B Hacceii-
Hbl Yepe3 GuoduAbTP, MOMELEHHBIH B CHELHa/b-
Hele eMkocTH. O6bem GHodHIbTpa paccyUThHIBA-
eTcsl Ucxoas u3 obmedt nnomann GacceHHOB ans
BbIpallMBaHuA rHOpUAOB. MaTepHasoM HJsA HEro
ABAAIOTCA GHOLIAPBI MK T1IJIACTHKOBBIE KOHCTPYK-
THBHBIE MATEPUATBI C YAEJbHOH MNJOIAABIO MMO-
BepxHOCcTH 150 M2/M%

O6man mromanb peibopa3BoaHsix bHacceitHOB
COCTaBJ/IAET:

153 x 4 = 612 M2

CoorHowenne muomazs 6acceHOB K IJIOLaan
Guotuasrpa gosHO ObiTh 1@ 3,

612 x 3 = 1836 Mm%
[IpouasoauTtensHocTs 3arpysku Guoduasrpa
150 m?/m*. Ob6bem GuodHIBTPA COCTABISIET:

1836 : 150 = 12,2 m*.

Jnsa sarpysku Marepuaia OMoUIBTPa HYXKHO
2 bacceiina no 6,1 m*,

JLst ojtHOKpaTHOTO 3anoHerns 153 GacceltHoB 1IpH
ypoBHe Bojbl B HUX 0,7 M Heobxoumo 4284 v* BosbL:

2 %2 x0,7=28m*/ bacc.
2,8 x 153 = 428,4 M,

Execyrounoe 0OHOBJIeHHe BOAb B OacceifHax B
3TOT MEPHOL cocTapsieT 3—3 % OT IepBOHAYANBHOTO
obbema, T.e. 312-528 M B cyTKH,

CroumocTb ogHOro 6acceina juis 3arpy3Ku Ma-
Tepuana duoduabTpa cocrapaser okoao 60 000
py6. (B menax 2007 r). CroumocTe MaTepuana
6uodunprpa mponssoacTea lepMaHuu ¢ HeorpaHu-
YEHHBIM CPOKOM 3JKCILIYAaTallMH COCTaBJISAET OKOJIO
60 000 py6./M? ¢ y4eTOM JOCTABKH 3aKa3yHKY.

Takum 00pazoM, cTOMMOCTh OHOGDIIBTPA s
obecrieyeHust GHOJIOrHYECKON OYMCTKM BOjbI B Oac-
ceffHax peI6OPa3BOMHOIO 1I€XA COCTABISET:

60 000 x 2 + (60 000 x 12,2) = 852 000 pyb.

PACYET ITOTPEEHOCTEN B JIEKTPO3HEPIMH

Werounuku noTpebaeHns 3,1eKTPOIHePTUH B Phl-
BOpa3BOIHOM LEXE:

1) nacocsl paouue (2 mrt.) — 10 kBr/uac;

2) cucTemMa TIPUTOYHO-BBITSAKHON BEHTHASAIHH —

30 kBT /uac;

3) komnpeccop — 2 kBr/yac;

4) ocsewienue prIOOPa3BOAHOIO 1exa — 5 KBr/yac.

B cBsa3u ¢ TeM, yto Hacockl paboTaloT KPYTio-
CYTOYHO, MOTpebieHHe MU 3JIEKTPOIHEPTUH B Te-
uyeHHe 3 JieT SKCILTyaTallii PbI6OPA3BOHOIO IleXa
COCTaBUT:

10 x 24 x 365 x 3 = 262 800 kBt/uac.

CucreMa TIDUTOYHO-BHITSDKHOW BEHTWJISIMHU Phbl-
6opassogHoro uexa B obuell caoxHoctH OGyner 3a-
OedcTBOBaHA MakcMMa/bHO 6 MecsiieB B rony (ak-
TUBHO — C Masi 110 CeHTAOpb M B MEpHOA ¢ OKTAOps
no anpeb). [lorpebieHme anexTposHepriuH cCHCTEMOI
HPUTOYHO-BLITSKHON BEeHTU/ISLIMU B TeueHue 3 JeT
SKCIIyaTaluy pelbOpasBoOAHOTO LieXa COCTABUT:

30 x 24 x 183 = 3 = 395 280 xBr/uac.

KoMnpeccop ocymiecTeiaser mnomayy BO3ayXa B
HacceitHbl ¢ THOPUIAMU 10 MEPE TIOHUKEHHUST KOHIIEH-
TpaLUKN KUCJIOPOJa B Bojle. YUHUTBIBAsA eCTeCTBEHHYIO
koHUeHTpauuio O, B apTe3naHCcKod Bojle M3 CKBaXKHH
Ha yposHe 8—9 Mr/J1, KoMnpeccop peasbHO OyneT 3a-
JeiicTBopaH B TeueHue 6 MmecsiueB (183 cyT.) B Teye-
Hue roja. Kosmuecrso norpebienHo# B TedeHue 3 et
3JIEKTPORHEPrHH NP paboTe KOMIIPECCOpa COCTABUT:

2x 24 x 183 x 3 = 26 352 xBt/uac.

Ocgellienne pbIGOPA3BOJHOTO 1i€Xa € CepeAnHbI

Mas [0 Cepe/liHbl ceHTAGPst GyAeT OCYIIeCTBJSATh-
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ca B Tedenne 12 uyacomr B cytku (¢ 20" euepa go
8% yrpa). B ocranbHoe Bpems roma (8 mecsinen) —
1o 18 vacos B cyTku (¢ 16% Beyepa o 10° yrpa).
[MoTpebaeHne aNeKTPOIHEPIHU B TeUeHHe 3 T
AKCIIYaTalHH 1eXa COCTABHT:

5 x 12 x 120 x 3 = 21 600 kBt /4ac,

5 x 18 x 240 x 3 = 64 800 kBt /uac.

B uenom norpebienne aaexkTposHepruu Ha ocBe-
ulerue pelbopasBOJAHOIO Lexa B Teuenue 3 JeT co-
crasut 86 400 kBr/uac. Obuiee norpebaenne anek-
TPOSHEPIHH PRIGOPAZBOAHDIM LEXOM B TeyeHHe 3 J1eT
AKCILIYaTalluH COCTABUT:

262 800 + 395 280 + 26 352 + 86 400 =
=770 832 kBt/uac.

CroumocTs 1 KBT/4ac 3IeKTPOIHEPTHH IS
NPOMDIIITEHHBIX  [NPEATIPUATUH  cocTaBJasieT
2,56 py6./kBr/uac (B uenax 2007 r.). Taxum o6-
pasoM, 3aTPaThl Ha OILIATY CTOMMOCTH 3JEKTPOSHEP-
TMH B TedeHue 3 JIeT 3KCILTyaTaluu peidopa3Bo/LHoro
11eXa COCTABST:

2,56 x 770 832 = 1 973 330 pyb.

PACXO/IbI HA U3 TOIIJIMBO /15 ABAPUITHOI
SHEPTETUYECKON YCTAHOBKM

Has obecnevenust Gecniepeboiinoii paborsl ppibo-
Pa3BOJTHOIO 1leXa B CIyYae OTKAUeHHS ATeKTPoIHep-
CUH IIPETYCMATPUBACTCA WCTIONB30BAHUE ABAPHIHHOM
sHepreTH4eckoii ycranoski. Pabora gaHHO#H yeranos-
KH OCYIIECTB/IAETCS HA JUATOIJINBE, 3aTPaThl 11a KO-
TOpOe IaHHupyioTesa u3 pacdera 100 toic. pyo. B rog,

OcHoBHOI 1 BCOMOTaTeIBHBI HEPCOHAT PHIGO-
Pa3BOJHOTO IeXa IjlaHupyeTcsl B coctase 11 ueno-
BeK ¢ doHgom 3apaboTnoil miartk 374 400 py6. B
roji, B TOM YHUCJIE;

~ pbiboBoz (3apador. mwata 15 000 py6,/mec.) —1 yen;

— pabOTHUK OCHOBHOIO MPOU3BOJICTBA

(3apabotHas miara 6000 py6./mec.)

— paboTHHKH cayxKObl OXpaHbl

(zapabotnas mwiata 5000 py6./mec.) - 4 ven.

6 uen.;

@OUHAHCOBELIE ITOKA3ATE/IM ®EPMEPCKOTO
X034UCTBA

Ucnosbsopanne u noraieHde Kpejiuta U Hpo-
LEHTOB 110 HEMY OCYIIECTRJISETCS MOATAIHO, 110 Mepe
peanusaliuu TOBapHOil phiGonpoxykiuu. Tlpu aTom
COTJIACHO YCTAHOBJIEHHOH OYEPeSHOCTH II0TAlICHUS
COCTaRAOMNX OAHKOBCKHUX KPEIUTOB N€PBOHAYATD-
HOMY MNOTaIIEHNIO TIOJIENAT [IPOLEHTHI [0 KPEIUTY,
4 3aTeM — OCHOBHOH fosr. B cootBeretmuu ¢ yemo-
BUAMH [NPEAOCTABIEHUS KPEIUTOB /ISl CEIBCKOXO0-
3SIHCTBEHHBIX TOBapOIPOU3BOAUTENEH B paMKax (hu-
HAHCHPOBAaHMS HAIMOHAJIbHBIX TIPOEKTOR HOralleHue
TIPOLIEHTOB TI0 KPeAUTaM CyOCHIUPYET TOCYIApCTBO.

o - T

1. Obecneuenne mpoexra — 25 000,0 Thic. py6. (cpex-
CTBA TOCYAapCTBEHHOH MOIAEPKKH ).

2. Cpoxk OKynaeMocCTH IIPOEKTa — TPeTHIi roj oT Ha-
YaJia 3KCILTyaTallMi peiOOPasBOAHOTO [1eXa.

3. Yucrag npusejlennad BeIMYHMHA 10X0Ja —
65 500,0 TeiC. pyo.

4. DKoHOMHYeCKast PeHTabeBHOCTD TIpoeKTa — 48 % .
B MexayHapojHOH MpakTHKe OLleHKH MHBECTH-

IIMOHHBIX TIPOEKTOB M B IIPAKTHKE [IEJ0BOTO 060po-

Ta CPOK OKYNaeMOCTH BJAOXKeHUH B 3 roja sBisercs

KPUTEPHEM MHBECTUIIMOHHOH TPUBJIEKATEIbHOCTH

mMoboro mpoekra. (puc. 176)
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Puc. 176. Harpanbl, noaysennsie KOHIL : A — 3a paspa6o-
Tallble MpoekTbl thepMepckux xoasticrs (2005-2006 rr.)
b — narenrsl B 0b1actu phiboBoacTBa

Hannpiit pacyér nposesien s HeboabLION (ep-
MBI TIPOH3BOANTEIbHOCTRIO 30 TOHH B rojl B 1IeHaX
2007 r. [TonsaTHO, 4TO s X03SICTBA KOMILIEKCHOTO
xapaktepa (HanpuMep, Ha NPyZax BBIPAUUBAETCS
NTULA) WK BXOASIIETO B COCTAB KPYIHOTO arporpo-
MBIILTEHHOT0 00BEANHEHHS ¢ MOIIHOH TEXHOJI0THYC-
cKoit Gasoii (HanpuMep, co6CTBEHHOE NPOH3BOACTBO
KOMOMKOPMOB, aBapHiiHble CHCTEMbl BOIONOAAYN W
AHeProcHabKeHUA) CPOKH OKYNAGMOCTH BIOKCHHH
OyayT MenbIle, a peHTabebLHOCTD MPOeKTa — BBIIIE.
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Pemaa 3ajauy, CBsI3aHHble C ONpefeleHH-
€M TEepCTeKTHB COIHAIbHO-IKOHOMUYECKOTO pa3-
BUTHSI MHAYCTDHAIBHBIX PBIOOBOAHBIX KOMILJIEKCOB
JJ1 OCETPOBBIX XO3sIHCTB pasiuvnoro tuna, HOx-
HbIii HayYyHBEIH [EHTp pasdpadarbiBaeT HayKOeMKHe
OMOTEXHONOTUN B [EAAX CHIXKEHHS HArpYy3KH Ha
[PUPOJIHBIE TOMYIALMN U COXpaHeHUs renodomga
OCeTpoBBIX prih. B OCHOBY TeXHOJOrMU MHAYCTPH-
aJBHOTO Pa3BefleHUsI OCETPOBBIX PhIO B MOJYJIBHBIX
PEryJIMPYEMBIX CHCTeMax OBLIH MOJOXKEHBI Pe3yhb-
TaThl (QYHIaMEHTATbHBIX HCCJAEI0BAaHUN OCOOEHHO-
crelt GHOJOTUH OCETPOBBIX.

OTIuYuTe bHOH 0COOEHHOCTHI0 paspabaTbiBae-
MbIX MPOEKTOB ABJIAETCA WHTErpalus B MPOM3BO-
CTBEHHBIH MpolecC HOBEHINX HAYYHBIX pa3paboTok
MypMaHCKOro MOPCKOro 6HMOJIOrHYecKoro HHCTHTY-
ta KHII PAH, AcTpaxaHCcKOro rocyJapCTBEHHOTO
TeXHHYECKOTO yHuBepcuTera, IJXKHOTO HayyHOTO
nentpa PAH. Ilpumenenne nepeioBLIX TeXHOJOrH
BBIPALIMBAHUS CTIOCOOHO 3HAYUTENBHO MHTeHCHDH-
IIMPOBATh 3aBOACKOE MPOU3BOACTBO IPOLYKLIUHL.

‘Ha tayuno-uccregoBatenbckoii 6ase HOxHoro
HayyHoro Ientpa B noc. Karanshuk PocTtoBckoii 06-
nmactu B 2004-2007 rr. co3an aKCNepUMeHTATbHbIIH
peIOOBOIHBII KOMILIEKC, TAe NPOXOJAAT anpobanuio
Jydinue pa3paboTKH yueHbIX B o0OiacTH OHOTEXHO-
JIOTHH [0 MCKYCCTBEHHOMY BOCIIPDOM3BOJICTBY M TO-
BapHOMY BBIPALIMBAHUIO IIEHHBIX MOPOJ OCETPOBBIX
pbib Ha COBPEMEHHOM OTEYECTBEHHOM 1 3apyOexKHOM
o6opyI0BaHUHL

B KoMIiekce pasMellleHo ClielHalbHOe PIO0BOA-
Hoe 060pyI0BaHue: YCTAaHOBKA 3aMKHYTOTO Bojoo0ec-
TedeHusl, COCTOsAINasi U3 OacceiiHOB UISL TOBAPHOTO
BRIDALIMBaHMs pbiObl M OHoNOrHYeckoro GUILTPa,
bacceitHbl 1715 MOJIOAM ¢ ABTOHOMHBIMH 6uoduIbTpa-
mu. OnbITHas JMHHUS TpefHa3HayeHa ajst oTpabor-
KN MHIYCTPHAJBHBIX TEXHOJOTUN KPYTIOTOAMYHOTO
HEMPEPHIBHOIO BLIPALIMBAHUSA MOJIOLM H TOBapHOi
pbIObl IPH PELUPKYJIALMH BOJBL B CHCTEME.

Peaysbrarhl MCCIeI0BaHUE ITO3BOMMIN Kapiu-
Ha/JIbHO YCOBEPUIEHCTBOBATE CTAHAAPTHBIH TEXHOJIO-
TMYECKUI 1I[MKJ MHAYCTPUAIBHOTO pa3BejleHHsl oce-
TpoBbiX pbi6. JoKka3aHo, 4TO TOBAPHYIO MPOAYKIHIO
cpenteil Maccoil 1,5 Kr MOXKHO NOJYy4MTB 3a IO,
BecoM 3,5 KT — 3a /IBa rojia, c()opMHPOBATh BBICOKO-
TIPOIYKTHBHOE CTajlo MPOH3BOIUTENEH B YCTAHOBKAX
3aMKHYTOTO UMKJa — 3a 2—3 roaa, uto B 3-4 pasa
6eicTpee, YEM B €CTECTBEHHBIX ycaoBusX (puc. 177).

B pafore npMBOAUTCS 3KOHOMHYeECKoe 0OOCHO-
BaHHWe MJIS Co3AaHusA (epMepCKOTo XO3ANCTBA MOIIL-
Hocteio 30 ToHH ToBapHOH pbibH! (Gectepa) B TOA.

Puc. 177. BoipamyBanue ToBapHOH OCETPOBOI MPOLYKIHH
[10 HOBBIM TEXHOJOTHSIM

IToka3aHOo, YTO PACXObl HAYHYT OKYHATBCS C 3-TO
roja ero CyuiecTBoOBanHsd, a NoKa3aTe b peHTa6e..TIb'
HocTH cocTaBuT 48 %. [Ipejpmaraembie paspaboTku
MepCIeKTHBHbBI /151 (PePMEPCKHX M IIPOMBIIIEHHbIX
X03SUCTB, PAKTUYECKU He 0Ka3bIBAIOT BO3/eHCTBUA
Ha OKPY’KAIOIIYIO cpely, MO3BOJAIOT A0 MUHMMYMa
COKpAaTHTb NOTpebjieHne YNCToll BOMIbI, YTO 0COOEH-
HO akTyauabHo Ans HOra Poccun B ycmoBusix jedu-
LIMTa BOAHBIX pecypcoB (puc. 178).

B oranune or cymecrsymomeii Ha Ore Poccun
OTEYECTBEHHOH pPHIGOPA3BOAHON TPAKTUKM HAIIN
TEXHOJOTHYECKNE METOIBI TIPEIyCMATPUBAIOT MOJI-
HOe YIpaBjeHHe TPOIeccoM phIbOpa3BejleHus TpH
KOHTpOJIE IapaMeTpOB BD,[IHDﬁ cpeibl B 3aMKHYTOM
nukae (puc. 179).

B ﬂaHH(]I:I KHHTE NMpeacTaBJeHbl CACAYIIONHE BaX-
Helile oa0KeHus 1 BLIBO/IBI:

— PEryJUpOBaHME TTOKA3aTesell BOJAHOH CPefibl B
ONTHMAJBHBIX MpeJeaax IIO3BOJSIET YBEJIHUYHTh TEM-
116l POCTA OCETPOBBIX B 2—3 pasa;

— YYMTHIBasl Ce30HHbIE OGHOPUTMBI MUTAHUS OCe-
TPOBBIX PbIG, MOXHO HOPMHPOBaTh KOpMIeHue, 60-
Jiee 3¢(HEKTHBHO UCIIOIb30BaTh KOPMa ¥ ONTUMH3H-
pOBATh TpoIecC BhIPALIUBAHUS;

— MCIOJb3Y# HOBBIe OUOTEXHOJOrMYECKHEe Me-
TO/Ibl BBIPALIMBAHUSA PEMOHTHOTO W (POPMHPOBAHUA
BBICOKOINPOAYKTUBHOTO MAaTOYHOTO CTaja CTepisiaiy,
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MOXKHO /I00MTbCSI COKPAIEHHSI CPOKOB CO3pPeBaHus
HPOUBBOANTEIEH H JIUTENBHOCTH TMOCHAEIYIONIMX
TM0JIOBBIX ITUKJIOB;

— HCIOJb30BAaHHE HOBBIX BBICOKOIPOAYKTHBHBIX
KOMOMKOPMOB MO3BOJISET B KOPOTKHE CPOKM NOJY-
YUTh BBICOKOKAYECTBEHHYIO DPBIOHYIO MPOJAYKIIHIO.
— TIPOBOAs CBOEBPEMEHHYIO0 NPodHIaKTHYECKYIO
paboTy Ha IPEANPUATAM, MOXKHO COKPATUTD WIH HC-
KJIIOYUTD 3a007eBaHUsl 00BEKTOB BhIpALUBAHKA.

HoBeiimme 6HOTEXHOJOTHYECKHE METO/bI CO3/A-
Hbl 111 HeOOMIBIINX 1O IJIOMIALN MOAYIBHBIX CHCTEM
€ 3aMKHYTBIM IUKJIOM BOJOCHAOXKEHHS, MaKCHMAIb-
HO ABTOMATU3MPOBAHHBIX H OCHALIEHHBIX COBPEMEH-
HbIM  00OpYAOBaHUEM, TPEOYIOMUX OTHOCHTEIbLHO
HeOOTBIIHX KanuTAIbHBIX BAOKEHHH W MaJIblil IITAT
00CIyKMBAIOIIEr0 [EPCOHANA.

B cnyuae opranuszaiuu B MPOMBINIJIEHHBIX Mac-
mTabax MPOM3BO/ICTBA KOMILIEKTOB 00OPYZOBAHMSA
A7 BbIpalMBaHusA pPeIOE (HOA0OHO Ppa3NUYHBIM
CEJNbCKOX03AMCTBEHHBIM KOMILJIEKCAM) CTOMMOCTh

9KOHOMHYECKOTO PAa3BHTHSI KOMILTEKCOB TaKXe He-
00XOIMMO Pa3BUBATh MHAYCTPUIO MAJOMEPHOTO
th1oTa, yyuThiBasi onblT eBporeiicknx crpan (Hop-
serus, [anus, [epmanus) (puc. 180).

IIpu 3auHTepecOBaHHOCTH CO CTOPOHBI IPOM3-
BOACTBEHHBIX OpraHu3anuil FOKHBIH Hay4YHBIH LEHTP
PAH MoxeT 110roToBHTB PHIOOBO[HO-ONOI0THYECKOE
00OCHOBaHWE Ha TaKUe aKBAKOMILIEKCHI DPa3aMuyHOI
MOII[HOCTH ¢ IepeuHeM 000pyIoBaHus,

B peayabrate npoBemeHHBIX SKCIEPHMEHTOB HC-
CJIeJIoBaHbl BCE DTAllbl TEXHOJOTHH Pa3BejleHHs oce-
TPOBBIX PhI6 — 0T GOPMUPOBaHUs MATOYHOTO CTanA
IO TONYy4YeHWs TOBapHOH HMpoXykuuu. Paspabortana
METOAMKA MOITAIHOrO TTePeBoa MOJIOAH H IIPOH3BO-
TUTeNell 0CeTPOBBIX PHIO ¢ ecTeCTBEHHOH KOPMOBOH
0asel Ha MCKYCCTBEHHbIC KOMOUKOpPMA, MO3BOJSIO-
mas ¢ HaMMEeHbIIMMHU OTXO0/aMH a/IalTHPOBATh PHIOY
K WH/YCTPHANBHBIM YCJIOBUSIM BbipamuBanus. [lo-
nobpaHbl CreluaibHble KOPMOBbIE CMECH IS Tiepe-
BOJ[A OCETPOBBIX PBIO HAa HCKYCCTBEHHBIE TPAHY.IAPO-

ux Oymer wuxe. JIns  YCHEIHOrO COUMANBHO-  BaHHble KOMOHKOPMA.
Huyl’(u = “pO"SBo.ﬂ.(TBy! [+] P O BRIpAL OCaTPORRIX
TEXNOAOrNA BLIPAUINBANNA PLiGbl B yCTaHosKax ™ YRenwuenue obvemon wx P Rovea s K P

IOMKHYTOro moacobecneqennn

AONY4YOHNE ANWEBOR WKpLI
HopMUPOBANNE W CONEPINAHME MATOMNOID CTARA

_ OKHIOAEMbIN BbIXOA NPOAVKUHA
¢ 10 —» 5070 ur Tomapwol phibei
500 pyB. (3a 1xr.) X 70 & = 35000 pyS. (c1 W)
© 1000 m* —» 3§ 00O 000 py0.

Puc. 178. TIpeumyliecTBa HOBOH TEXHOJNOIMU
BhIpAILMBAHUS PBIOBI

i s
B

Puc. 179. TlepcnexTUBEI TOBAPHOTO BhIPALIKBAHHA OCETPOBBIX
poid Ha wre Poccun

Puc. 180. Manomepusiii ioT, nenonssyeMmstii B repMepekux xoasicTsax
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HecacaoBanus N10Ka3aiH, 4TO B KAYECTRe 00b-
eKTd JJA TOBAPHOIO BhpAWHBANHA nanbonee
onTuManeH rudpua crepssab x beayra. Jlns onpe-
ZeMeHHsa 0CoGeHHOCTeH KyAbTHBUPOBAHUS 3TOI
rubpUAHOI HOPMBL OCCTPOBLIX BHLIIOJIHEHB HCCTe-
A0BAHUS OCOOEHHOCTCH POCTA PA3HOBO3PACTHBIX
TPYIN PoId B YCIOBMSIX 3apPCTY.IMDOBAHHI apaMe-
TPOB BOAHOI cpeanl.

YeTaHOBIeHbl TOKAZATETH ONTHMMIBHOH 1707T-
IOCTH TIOCAIKH HA PARTHYHBIX ITANAX BLIPALUMBA-
Hust. Tak, OMTUMATBHOH TIOTHOCTBIO LIOCAJAKH IS
BhIPATIUBAHHS TOBAPIOH PBIOLI OT HAYAIBLHOH Mac-
e 500 r apasieres 50 kr/m°. 1pu aToM MpOIYKTHB-
HOCTH HA BHIXO/E COCTABIACT B cpeiHeM OKoao 70
KI/M?, 470 TIPUOTHAAETCA K eBPOMeHCKIM TeXHOI0-
rusiM. ¥CTAHOBJIEHO BIHAHHE ILTOTHOCTH MOCAIKH H
COPTHPOBKH Ha IOKA3ATENH pocTa THOPHANBIX hopM
OCETPUBBIX M CTEPJISI/IH PA3HOIO BO3PACTA.

Jdng npoaBHKeHUs HOBBIX TeXHOMOTHH Ha mmo-
TpeOUTEIbCKUI PBIHOK HCOGXO/HMO pacUIHpeHie
PRCIEPHMEHTATBHON Ga3bl, TECHOE B3anMojeHCcTBUE
C OPEINPHSITHAME PbIOOX03sHCTBCHHOR  OTpaciii,
OPrafu3anus MKoJAb N0 obyyeHuo depMepor H
PEIHOBOAOB, JTO BO3MOKHO TOMBKO [PH 1EJeBOM
(PHHAHCHPOBAHMY BBINEYKA3AHHBIX padoT B PaMKax
HaluMOHa IBHOTO npoekTa <Passurue ATTK» nanpas-
JEHHE «AKBAKYJIBTYPas.

ANa YCTeImHoTo DPa3BHTHA TOBAPHOTD OCCTPO-
BojcTea B Poceuiickoit Meacpauuy cneaver paa-
padaThiBATh OCHOBHBIE HAIPABJICHUS! TEXHOTOTHIE-
€KO€ — BBIITYCK BCEro TPAAMIHOHHOTO ACCOPTUMEHTA
MPOAYKIIHE W3 OCETPOBBIX, B TOM 4HCAE HKPH H
Ga/BIYHBIX MaAeaAnil, padpaboTKa HOBBIX BHJIOB ie-
rEHETHKO-CEJIEKIIMOHHOE - CO3JAAHHE
HOBBIX OJOMALIHEHHBIX (DOPM M MOpOI, pasBUTHE
IIeMeHHOH paBoTsl ¢ 1EeJbK 3aKPEILIEHHA 10Ie3-
HBIX [IPU3HAKOB; peiGOBOIHOE — BHeApeHHe KOMOM-
HUPOBAHHBIX TEXHOIOTHI BEIPAITHBAHHUS OCETPOBLIX
B MATBIX BOAOCMAX U NPYAaX; PecypPCOBOCCTANOBH-
TEJbHOE — YYACTHE TOCYIAPCTBA M TOBApHBIX XO-
BAHCTE B COXpaHeHHH TeHO(OHIA M HCKYCCTBEH-
HOM BOCIIPOM3BOJICTBE OCETPOBBIX. QUeBUAHO, YTO
VCNENIHOE pelleHue TIOCTaBJeHHBIX 3afauy Oyler
o0eCedeHo AHUb NPH ILTAHOMEDHOM BBIIETEHHH
rOCYAAPCTBEHHBIX MHBECTHIIH.

Hapsaay ¢ JibrorHbIM KpeauToRanveM dhepmep-
CKUX XO3AWCTB B paMKaX HaITHOHAJILHOTO IPOEKTA
«PasBUTHE ArPONPOMBILIEHHOTO KOMILTEKCA» M
PA3BMTHA TOBapHOTO oceTpoBojcTea B Poccuii-
ckoll Menepanum tpefiyercs paspaboTka HOBOH
KONLETIIMY, KOTOPast J0AKHA BKIIOYATE CIeIVIo-
UHE TIOTGHKEHUST!

JHUKATECOB;

1} cospanne GaaronpUsTHBIX  OKOHOMHYCCKHUX
VCAOBUH jLst PA3BHTHA TOBAPHOTO OCCTPO-
BOJCTBA;

2) B3aKOHOTATCIRHOC PazjeieHHe IPOMBICTA AH-
KHX OCCTPOB H HX NPOH3BOACTBA B aKBAKY b~
TV e,

3) OpraHM34lHI BBIIYCKA BCEIO ACCOPTHMEH-
Ta MPOIYKIIMH H3 OCCTPOBBLIY, B TOM HHCIe
HEKDBI H OAJIBIYHBIX M3ICINH;

4) cozgaHHe HOBBIX OJoMaullieiliisX $opM o
IOpOd, PasBUTHE COACKUHOHHON paboTh ¢
LETBI0 3AKPEILACHHS TIOJICAHBIX I[PH3HAKOE;

3) BueApeHHe KOMOHHMDOBAHHBLIX TEXHOJIOTHIE
BHIPAITIABAHSA OCETPOBHIX B MaJIBIX BOJIOE-
Max M HpYAax;

6) vuacTMe TOBAPHEIX XO34ICTB B COXpaHeluH
reHoOH1a M UCKYCCTBEITHOM BOCIPOM3RO/L-
CTEE OCETPOBHIY;

7) NIaHOMEPHOE BhUIEJIeHHe IOCYIdPCTBCHHBIX
HMHBECTHIHH HA PEKOHCTPYKIHMIO W TEXHHYE-
CKOE NEPCBOOPYIKEeHWe LPeJANpPHATHH ToBap-
HOTO OCETPOBOICTBA, LIPEXK/IE BCEro MOJHO-
CHCTEMHBIX 30HATBHBIX XO35HCTR;

8) BcucTenme cepru@mraimn rosapos no FOCTy
MPOAYKIHS, MPCUIBOANMAN HA IPETIPHATH-
X TOBAPHOTO (CeTPOBOICTRA, A0/IAKHA UMETh
CBOIO CHCTEMY KOAMPOBAHHSA.

C yuerom muposoro onbita (Hopeerng, Kanama)
(puc. 181) HeoGxoaAUMOD YACThL AOXGJIOB OT PA3BHBA-
omeiica 100K HehTy Ha Medsde mMopeit Pocenn
HAIPABUTE HA PaclIMPEHHE CHCTEMBI HCKYCCTBCH-
HOTO BOCIIPOH3BCGACTBA W VCKOPEHHOE PasBHTHE 3a-
BOJICKOTO TOBAPHOTO BLIPALIMBANMA LEHHBIX BHIOB
6HOpeCYpPCOB, IIPEXKIE BCETO OCETPOBBIX peG. ITO
MO3BOJIHT JATL HaCe eHHID, TPORKHBAIOIICMY B A30B-
cxkoM ¥ KacnuiickoM perncHax, 70neaHuTe/IbHbIE pa-
Boune MecTd, CHU3WTE HArPY3KY Ha MPUPOAHBLIE M0-
IVIAIHE OCETPOBBIX M JIPYIMX II€HHBIX BHAOB PBIO,
BOCCTAHOBHUTDb HX B €CTECTBEHHOH Cpee 0DHTAHMS.

CTapTORBIH KaIUTAJ OTeYeCTBEHHOH aKBaKy/b-
TYpe MOCYT JaTh TQJIEKO OTPacjH HedTerasosoro
KOMILIEKCa, T7le B OCHORE JEXKHT TOCYAapCTBEHHDIH
KamuTald HysKHBI MacirrabHBe HHBECTHIMOHHBIE
IIPOTPaMMBl, B MEPBYIO OUepe/b B OPraHH3ALHIO TO-
BAPHOTO BBIPALIMBANHUS OCETPOBLIX WU JAPYIUX {IEH-
HBIX BHMAOB PEIO B Asoso-UepHomMopckom facceline.
[ToTeHuHaT 3TOH MHAVCTPUH A0JAEeH ObiTh Dosee
100 TeICAY TOHH B TOA, 3 YPOBEHb BBIIVCKA 3aBOJ-
CKOH MOJOIW Ha TOPSAACK BHIIE COBPEMEHHOID —
200300 Munanonos skaeMIApos. Heobxommy 1e-
JeBol denepanLHBIH TpoexT cpokom Ha 10-15 ser,
HALIEJeHHBIH Ha TOITAMHYI0 PEKOHCTPYKIWIO Cyllle-



SAKITIOYEHKWE 103

CTBYIOILMX H CTPOHTEhCTBO HOBBIX 3aBOJIOB 110 BOC-
IPOU3BOACTBY W TOBAPHOMY BBIPAIIMBAHUIO 1[EHHBIX
nmopoz peié kak Ha Asose, Tak n Ha Kactin, Opuen-
THPOBOYHBLI MaciiTah HHBECTHIHI B TaKOH MPOCKT
MOKET COCTABUTD /10 0JHOTO MHILTHAP/A JI0JLIAPOB.

Ceroana nacenenue, XXUBYIIEe HA MOPCKUX I10-
Oepekbax, (akTHUECKH OTCTpaHeHO OT npolecca
yIpaBiaeHust OHOJOrHYecKUMH pecypcamu. Opra-
HI3ALNS OCETPOBBIX PHIGOBOIHBIX (hepM IyTeM co3-
JlaHUsT COBPeMEeHHbIX MOJYJBHBIX CHCTEM 3aAMKHY-
TOTO IIMKJA BJOJIb IPUOPEKHOH YacTi A30BCKOro 1
Kacnuiickoro Mopeit nmo3BouT peminTh npodaeMmy
3aHATOCTH CEJbCKOTO HACEJIEHHs, HANOJHUT Pbl-
HOK JIGTHKATECHOI, 9KOJOTHYECKH YUCTOH pBIOHOI
mpoAykuueii, Gyiaer cnocobCTBOBATL CHHKCHHIO

VPOBHS OPaKOHLEPCTBA W HeJeraibHoil TOProsim
OCETPOBBIMH PhIGAMM, a TakKe M03BOJUT CHU3HTH
HATPY3KY Ha [ONYJISIUH OCETPOBBIX H IPYTHX [€H-
HBIX BH/I0B pbl0, BOCCTAHOBUTH HX B €CTECTBEHHOI
cpefe obUTAHU.

Cospanne B kaxaom peruone PM cucremst thep-
MEPCKUX XO3SHCTB COIYTCTBYIOUIMX TIPOH3BOJACTH
MOKET jlaTh JIECSITKU ThICAY paloynx MecT, Kak, Ha-
npumep, B Hopeernu win Kurae,

Buespenue HOBBIX GHOTEXHOMOrHIT MO3BOJNHT B
Gosee KOPOTKHII CPOK pPeluTh TOCYAaPCTBEHHYIO
3a/la4y — HACLITHTL PBIHOK I€HHBIMH MPOAYKTAMH
(MKpa, oceTpuHa) U B TO JKe BPEMS MOJIYYUTh HKPY
JUIA 3aBO/ICKOTO BOCIIPOM3BO/ICTBA OCETPOBBIX PHIO

(puc. 182).
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Puc. 181. Passurne Tosapnoro suipatmsans sococeil na 6ase nnsectuinii nedprerazosoit orpacan Hopseri
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