202091334 Al

(19) EBpa3unckoe @) 202091334 13 Al
naTeHTHOEe
Be4OMCTBO
(120 OMUCAHUE U30BPETEHUS K EBPASUICKOM 3ASIBKE
(43) Aara ny6nukauum sasiskm (51) Int. Cl. A0IK 61/10(2017.01)
2020.09.02 AO0IK 61/17 (2017.01)
(22) Aara nonauu sasBku
2018.11.30
(54) CIHIOCOb AKBAKVYJIBTYPBI VIS IOJTYYEHUS JIOCOCEBOW UKPBI
(31) IS 050197 (72) Waobperatens:
(32) 2017.12.01 Honaccon Honac, l'ynnaayrcaortup
(33) IS Bapa, Xpeiinapccon Xpeiinap,
(86) PCT/1S2018/050013 Xapaapcon 3Buxa (IS)
(87) WO 2019/106697 2019.06.06 )
(71)  3aseurens: (74) nNpeacrasutens:
CTO®HOUCKYP X® (IS) Xwapa M.B. (RU)
(57) TIpemnoxen cnoco6 cGopa peIObel HKpHI, B YaCTHOCTH JIOCOCEBOH MKphL. Crioco6 BKiodaeT B cebs

9Tambl, HA KOTOPBIX BBHIPALIMBAIOT HEMOJIOBO3PEIOrO JIOCOCS B BOAHON Cpelieé B HECKONIBKO CTaJHH,
BO BpEMS KOTOPBIX PEryIHpYyIOT, II0 MEHBIIEH Mepe, CBETOBOE BO3AEHCTBHE M MPOMOKUTEIBHOCTD.
BripanBanue BKitodaeT B ce0sl, 10 MEHbIIEH Mepe, Teproj "3uMa-JIeTo" , BKIIIOYAIOIIHNH B ce0sl 3MMHIO0
CTaJMIO LIMKJIA KU3HH, Ha KOTOPOH Ha MaTOYHOE CTal0 BO3/IEHCTBYIOT CBETOM, UMHUTHPYIOLIUM 3UMHEE
CBETOBOE BO3ACHCTBHUE, U NMOCIIEAYIOIIYIO JICTHIOKO CTAHIO IMKJIA KH3HU, Ha KOTOPOIl Ha MATOYHOE CTa/10
BO3/CHCTBYIOT CBETOM, UMUTHPYIOLIUM JIETHEE CBETOBOE BO3[CHCTBHE, MPUYEM COBOKYIHAsl €IMHHIIA
HakoruieHHoH Terutotel (EHT) 3a mepuon "3uma-neto" He mpessimaer 5000. CornmacHO M300peTeHUI0
TaKKe MPEIOKEHA JIOCOCEBAst HKPa, OIyYeHHAs! PACKPBITBIM CIIOCOOOM.
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CNOCOB AKBAKYNbTYPbI ONA MNONYYEHNA NOCOCEBOW UKPbLI
ObnacTb TEXHUKHU

N300peTeHne oTHocUTCA Kk cnocobam MonyvYeHuMs MKpbl OT MONoBO3penon pbibbl. B
4YacTHOCTW, M30bpeTeHne OTHOCUTCA K CNocoby NOMyYEeHUs MKPbl OT aTnaHTUYeCKOoro nococs

(Salmo salar).
BBegeHue

ATnaHTn4ecknn nocock (Salmo salar) — Bua pblb cemencTsa NococeBbiX. [aHHbI BUA
pacnpoCcTpaHeH B CEBEPHOW YacTu ATNaHTUYECKOro okeaHa, BO Bnajalolmnx B HEE pekax U, B

pesynbTare MHTPOAYKLMN YENOBEKOM, B CEBEPHOM YacTu TUXoro okeaHa.

MPUPOAHBIA >KU3HEHHbIW LUK NIOCOCA COCTOUT W3 HECKONbKMX CcTagun. Jlocock
POXAAETCH B HEPECTOBbIX NTHE34ax Ha AHEe NPECHOBOAHOMO NMOTOKA UMN PEKM B BUAE MarneHbKUX
NPO3payvHbIX MKPWUHOK. VIKPUHKW, Takke MMEHYeMble «UKpa», OObIYHO MMEKT PO3OBYIO UMK
KpacHyK OKpacky W npubnuautenbHo cdepuyeckyto dopmy. PasButne mkpbl NPOUCXOLUT B
TeyeHne 2 — 3 MecsileB B €CTECTBEHHOW cpege obutaHus. B ykasaHHbI nepuog BpeMEHU

HauMHalT POPMMPOBATLCSA U CTAHOBATCS BUAUMbIMU rnasa u apyrue opraHbl.

BblkneB — 3TO npouecc, Npu KOTOPOM AETEHbIL NOCOCS BbICBOOOXAAETCS U3 UKPUHKM,
HO COXPaHsIeT XENTOK B Ka4YeCcTBe WCTOYHMKA NuTaTernbHbIX BeLecTB. Ha aTom 3Tane nococb
Ha3blBaeTCs «UYMHKa» N UMEET ANUHY Okomno 2-3 cM. JINYMHKM NPOJOmKalT CKPbIBATbCS B

HepeCTOBOM rHe3ge N NUTarTCA XEenTKOM A0 TeX MOop, NoKa He NOornoTAT ero.

JNococb nokugaeT rHesga B BUAE HEGOMbLUMX ManbKoB U HAYMHaET NnaBaTb B NMouckax
nponuTaHns. Ha 3Tom 3Tane OHW Takke HaYMHaKT MUrPUPOBAaTb BHU3 MO TeYeHuto peku. o
MPOLLECTBUM HECKOMNbKUX MECALEB MarnbKu NpeBpallaloTcs B MNECTPSATOK C XapakTepHbIMU

OTMETUHaMK Ha Tenax.

MecTpsTkM NPOBOASAT ANUTENLHOE BPEMSI B PEKE, A€ OHU POAUNUCH. OT OAHOro A0
BOCbMWM neT. B pesynbTate eCTeCTBEHHOro npouecca — CMOATUdMKALUMM — MPOUCXOAUT
W3MEHEHNE MNOKPOBUTEMNBCTBEHHOMW OKpackum pbibbl (Ha cepebpuctyo) 1M agantauymsa K
OCMOTUYECKON pasHMLE MEXAY NMPECHOM U MOPCKOW BOAOW. [locne monHon cmonTudukaumm,
pbiba, HasblBaemasi «CMOMT», MUIPUPYET B MOpe, Fae CrnefyeT MOBEPXHOCTHbIM MOPCKAM

TeYeHNAM N NUTaeTCA NNaHKTOHOM UNU MarnbKamu.

B3pocnbin nocock npoBognT oT 1 40 4 NeT B OKeaHe, rae 40CTUraeT NnonoBon 3penocTy,
BblpacTaeT n NpuobpeTaeT CBOK YHUKaNbHYIO NOKPOBUTENBLCTBEHHYIO okpacky. ObpawaeTt Ha

cebss BHUMaHWe Gonbluasi eCTeCTBEHHas pasHuLa BO BPEMEHM A0 AOCTUXKEHWUSI 3penocTu,
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NPeANONoXUTENbHO OBYCNOBMNEHHAs KOMOMHALUMEN FTEHETUYECKMX U IKONMOTUYECKNX (DAKTOPOB.
3arem nonoBo3penbii NIOCOCb MUrPUPYET oBpaTHO B PEKy CBOEro POXAEHUS Ha HepecT,

OB bIYHO MPONCXOAALLMIA OCEHBLIO U B HaYamne 3nmbl.

Kak npaBuno, BO3pacT CoO3peBaHWs NpeacTaBnser coboN KOMMPOMUCC MeXay
NPUCNocodnNAemMoOCTbIO U PUCKOM rMBenn 40 NepBoro BOCMPOU3BOACTBA; Tak, Yem OonbLue
pbiba, Tem, Kak npasuno, oHa donee npucnocobneHa K ycnewHoMy BOCNPOU3BOACTBY, O4HAKO
MPEKMOHHBbIA BO3PACT TaKXe MOXET OTpuLlaTenbHO MOBMAMATbL HAa BO3MOXHOCTb YCMELUHOro

BOCnpoun3soacCTBa.

B ocHoBe pasBeaeHUs aTrnaHTUYECKOro fococs NEXUT UMUTALMSA NPUPOAHbLIX YCMOBUA,
HeoBX0AUMbIX AN MONyYeHUs B3pocnoro nococs B 6onblumMx MaclTtabax, ¢ O4HOBPEMEHHbIM
yckopeHvem asbl pocta AN yBeNUYEHUs MNpPOU3BOACTBA. MKpy Nococsi OnnogoTBOPSIOT,
MCnonb3yss MONOKW, MNOMyYEeHHble OT CcaMUOB NOCOCH, WU OCTaBnsAlT A0 Bblknesa. [locne
BbIKNEBa, MarnbKoB AepaT B pesepByapax C NPeCHOW BOON ANS LOCTUXKEHUS UMW 3peNoCcTU U
UX pasBuTMs. B GONbLUMHCTBE NOCOCEBbLIX XO3SMCTB, NPOLUEALLEro CMONTUdUKALMIO Nococs
BblpalyMBailoT B Mope. Tak, nocne cMonTudukaymm, CMonToB oOblYHO NEPEeBOASAT B NnaBy4yme
MOPCKME Cajku WNWN 3aroHbl, 3asikOPeHHble B 3aluLeHHbIx OyxTax unv dbopgax BAOMb

nobepexb.

13BECTHO, YTO NPOLIECC CO3PEBAHUNSA NMOCOCS, KaK B €CTECTBEHHbIX, Tak U B UCKYCCTBEHHO
CO3[aHHbIX (B XO3AWCTBE) YCMOBUAX, 3@BUCUT M OT TEHETUYECKUX, M OT 3KOMOTUYECKUX
tbakTopoB. B 4acCTHOCTW, M3BECTHO, YTO TemnepaTypa BOAbl U YCMOBUS OCBELLEHWUS MOryT

BMWSATb Ha CO3pEBaHME artnaHTnyYeckoro nococs (Salmo salar).

®venganb (Fjelldal) ¢ coastopamm (Aquaculture 321 (2011), 93) coobwjaioT, 4TO
KOMOMHaUMs MOBLILIEHHOW TemnepaTypbl WU HEMNPEPbIBHOrO OCBELUEHMS MOryT 3anyckatb
NpoLecc CO3pEBaHNS Yy CaMLOB aTnaHTUYECKOro NOCOCs Kak BO BPEMSA CMONTUMKaLUN, Tak n

HenocpeaCTBEHHO Nocne Hee.

B apyrom uccnegosanuun, Tapadrep (Taranger) ¢ coasTopamu (Aquaculture 162 (1998),
85) coobLjaroT, YTO YCrNOBUS OCBELUEHUS BRUSIIOT HA BO3pacT 3PENOCTU U CPOKM OBYNSILMW
aTNaHTMYEeCKOro fococs, BbIpalMBaEMOro B MOPCKUX cagkax. bbino ycTaHOBMEHO, YTO BpeEMS
HaCTynneHns oByNAUUN YCKOPANOCh NyTEM BO3AENCTBUSA CBETOM MPOAOIKUTENBHOCTLIO A0 24
4acoB B CYTKM B MEPBOW MOMOBUHE KaneHapHOro roaa, 3a KoTopou CnejoBarno CokpaleHue
NPOAOIMKUTENBHOCTN AHA, HaunHasa ¢ uwionsa. [py 3TOM, HENpepbiBHOE BO3AENCTBME CBETOM
OTCPOYMBANO BPEMS HACTYNNEeHUs oBynauumn. Takke ObiNO YCTAHOBMEHO, UYTO YCKOPEHue
doTonepnogos NPUBOAUIO K YMEHBLUEHUIO BbPKMBAEMOCTWU MKPbI, YTO YKasblBAET Ha TO, YTO

n3bbITOK CBETA MOXET oTpuyaTtenbHO BINATbE Ha KaQ4eCTBO ramer.
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Mmcnang, (Imsland) ¢ coastopammn (Aquacult Int 22 (2014), 1331) nccneposanu BinaHuA
ABYX (oTonepnofoB — HENPEPbIBHOrO OCBELWEHUS W  UMUTMPYEMOro €CTECTBEHHOro
dotonepuoga — Ha MOMOBOE CO3PEBaHWE CaMLUOB arnaHTU4ecKoro Iococs A0 W nocne
cmonTudukaumn. beino ycTaHoBMNEHO, YTO JOMNTOBPEMEHHOE BbipallMBaHWE Npu HENPEPbIBHOM
OCBELLEHMM N OTHOCUTENBHO BbICOKOW Temnepatype (12.7°C) ynyywanu pocT u SO 3penbixX

ocoben.

Tarke OblNM UCCneaoBaHbl BUSHUSA TEMNepaTypbl Ha POCT NOCOCH, MPU 3TOM POCT, B
LienoMm, NIMHENHO YBENUYMBANCs C POCTOM TemMmrepaTypbl, MO MEHbLUEN Mepe, BO BpeMs pocTa
nococesbix (bpeTT, «dusmnonorus poidy», cTp. 599-675 (1979) (Brett, in Fish Physiology Vol. VIII,
pp 599-675 (1979)). Tarke coobLianocb O TOM, YTO OMNTUMAaIbHbLIA POCT NIOCOCHA NMPOUCXOAUT

npv Temneparype, pasHon 14°C unu 6nu13komn K HEn.

HecmoTpsa Ha npoBefeHHble MacwTabHble WCCNefoBaHWS BNUAHUA doTouMKNa U
Temnepartypbl Ha CO3peBaHUe NocoCs, B3aUMOAEUCTBUE 3TUX BIUSHUA SBNSAETCS CINOXHbBIM U
BCE elle OTHOCUTENMbHO MMNOoXo u3ydeHOo. MNMelTcs ykasaHua Ha TO, 4YTO MOHWXKEHHas
Temneparypa KoppenvpyeT C NOHMKEHHOW CTEMNEHbIO CO3PEBAHNA B NEPBYIO 3VMY HaxXOXAEHUA
B Mope (nocne cmontudukayum), ¢ CONyTCTBYIOLUM CHUXKEHWEM [OMNN PaHHEro Co3peBaHUs
(Congepc (Saunders) ¢ coasTopamn, Aquacult 33, 107-118(1983)). dbengannb ¢ coaBTOpamMu
(Aquaculture 321, 93- 100 (2011)) Takke NPeanOnOXUIN, YTO TeMnepaTypa BaXHa 418 3anycka
npouecca cospeBaHus nocrie cmontudukaumn. Npn 3ToM O4YEBUAHO, YTO B3auMOAEUCTBUE
3TUX M ApYyrux hakTopoB, BUAIOLNX HA CO3pEBaHME, ABNSAETCH CNOXHbIM, B CBA3U C YEM OYEHb

TPYAHO OTAENUTb UX APYr OT Apyra.

Takke Nnoxo U3yyeHbl BNUAHUA hOTOLUMKNA, TEMNEPaTypbl UMK UHbIX 3KOMOTUYECKUX U
reHeTUYeCcKMX hakTopoB, Kak Mo OTAENbHOCTM, Tak U B KOMBMHaUMK, Ha BbIpaboTKy MKpbl Nocne

CO3peBaHuA.

Pa3BeaeHne atnaHTUYECKOro NOCOCH HauMHalT C OMMOAO0TBOPEHHOM WMKPbI NOCOCH,
nocne 4ero CrneayrT CTaguu pocTa JNMYMHOK, AOpaLMBaHWs U pocTa B3pPOCHbIX OCOGEN.
Bbicokoe Ka4yecTBO MKpbl SIBNSIETCS HEOOXOAMMbIM YCMOBMEM YCMELLUHOrO passefeHus. B
NpUpoOAE TOMbKO HEBONbLUOWM MPOLEHT WKPbI LOXKMBAET 4O BblkNeBa. HecMoTps Ha TO, 4TO
XOpOLLUO KOHTPONMpYyEMbIE YCNOBMS B WHKyOaTtopax npvBENM K 3HAYUTENBHOMY pPOCTY
ko3 puymeHTOB BbIKMBAEMOCTM, cyljecTsyer MOCTOsIHHas noTpebHOCTb B
BbICOKOKQYECTBEHHON WKpe, T.€. TOW, 4YTO HOPManbHO pPas3BMBAETCA C MWHMMAaNbHbLIMU
noTepsiMuM Kn3-3a npobnem c >u3HecnocobHOCTbl. Kpome TOro, Ans yAOBRNETBOPEHMS
notpebHOCTEN pblHKA B KPYrNOroguUYHOM TMpPOM3BOACTBE, cywlecTByeT MOTPebHOCTL B
MOCTOSIHHOM Hanuuun ONMOAOTBOPEHHOW WKPbl HE3aBUCUMMO OT Cce30Ha. [lockonbky B

HOPManbHbIX YCMOBMSIX HEPecT — 3TO MpoLUecc C CWUMbHO BbIPAXXEHHOW CE30HHOCTLIO,
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cyljecTByeT NoTpebHOCTL B MporpaMmax pasBefeHusl, MOoryLmx obecneuntb KpyrnoroguyHoe

Nony4YeHne BbICOKOKaYECTBEHHOWN XXU3HECMTOCOOHON NKPbI.

OnucaHue nsobpereHus

Llenbto HacTosiero wu3o0peTeHuss SABNSETCA COo3haHue  ynyuleHHoro cnocoba
NMONy4YeHns NOCOCEBOW WKpbl. [OMONMHUTENBHOW LUenblo SBNSETCs co3gaHue cnocoba,
nosgonsawowero obecneynte MNOCTOAHHOE  KPYrMOroAWYMHOE  Hamnuvune  >XKU3HECNOCOBHOW

NIOCOCEBOW UKPbI.

ABTOpbl M300pETEHNS BbISIBUIMW, YTO OMpeAeNieHHble YCNOBUS pocTa 3penoro rococs
obecneynBatoT ONTUMaribHOE MONy4YEHME NOCOCEBON UKPbI, B PE3yNbTaTte Yero nony4arT UKpy
OOMbLIOrO pasmepa C BbLICOKOM >KM3HECMOCOOHOCTLID. Kpome TOoro, Ccnocod MOXHO
npucnocobnTb ANsi HEMPEPBLIBHOIO MOMYYEHUsI JTOCOCEBOW WKPbl MYTEM pPErynmpoBaHus

onpeAeneHHbIX NapameTpoB (Hanpumep, TemnepaTypbl BOAbl, OTOLUMNKNA).

B yacTtHocTn, 6bin0 BbISIBNEHO, 4TO EamHmnga HakonneHHow Ttennotel (EHT, anrn.
Accumulated Thermal Unit, ATU) B nepvoj BbipalimMBaHus Nococs, Bknovaowmn B cebs, no
MEHbLUEN Mepe OAMH LMKN 3UMHUX ycrioBun (npeobnagaHne TEMHOTbI), 32 KOTOPbIMU CreayoT
netHue ycnosusa (npeobnagaHme ceBeTa), B HACTOSALLEM OMMCAHNN MMEHYEMbIN «NEPUOL «3MMa
— NeTo»», AOMKHa HAaxXoAUTLCH B ONPeeneHHOM AuanasoHe ANS NOonyYeHUsa NoCOCEeBOW UKPbI

BbICOKOro kadyecTtsa (KpYnHOW, XXM3HECNOCOBHOWN UKPbI).

JlIeTHne W/vnn 3MMHKWE YCroBMS MOXHO UMUTUPOBATbL BO BPEMS BblpaliMBaHWS MyTEM
PErynmupoBaHns Konm4ecTsa CBETa, BO3AENCTBYIOLLEro Ha pbiby. MM03TOMy Ha npakTuke MOXeT
OblTb LenecoobpasHo UMETb BO3MOXHOCTb PErynMpoBaTb CBET Takum obpasom, 4ToObl B
nepuos BblpalMBaHMs NOCOCH, BKMAYawowmMiA B cebsi, N0 MEHbLUen Mepe, OAUH LMKI
UMUTUPYEMBIX 3UMHUX yCrioBun (npeobnagaHne TEMHOTbI), 3a KOTOPbIMW CneaylT
UMUTUPYEMbIE NETHME Yycnosua (T.e. UMMWTUPYEMOE IEeTHee CBETOBOE BO3AENCTBME,
oTnnyaweecs npeobnagaHvem cseta), EHT Haxoamnacb B onpegeneHHOM guanasoHe Ans

NONy4YeHNs NTOCOCEBON UKPbI BbICOKOrO KayecTsa (KPYMHOW, XKN3HECTIOCOBHON VKpPbI).

B kOHTekCTe Hactoswero AaokymeHta, EauHuya HakonnenHon Tennotbl (EHT)
npeacTaBnseTr cobon efuMHULY W3MEPEHUS, XapaKTEPU3YIOWYK KyMYNSTMBHOE AENCTBME
Temnepartypbl 3a kakon-nnbo nepuog spemeHn. OgHa EHT pasHa 1 rpagycy Lenbcus 3a 1
cyTkn (24 vaca). Hanpumep, okpyxawowasa cpega € nocroaHHou Ttemneparypoun 10°C
Hakannmeana 6bl 10 EHT B cyTku 3a nepuog, pasHbin ogHomy mecsly (30 cyTkam), T.e. aTa

cpega Hakonvna 6bl 300 EHT.
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YunTbiBas BbILLEN3NOXEHHOE, COrNacHO OAHOMY U3 acnekToB U3oOpeTeHus, NpeanoXKeH
cnocob cbopa ukpbl pbib, cogepxawmin atanbl, HA KOTOpPLIX. (i) CO34alT MaTro4yHOe CTajo,
BKrtovarowee B cebss Henonoso3penbIX pblid M3 NO MEHbLUEW Mepe OAHOW NuHuKM Salmo salar,
(i) BbIpaWMBaOT MaTOYHOE CTaA0 B BOAHOW cpene, npeacraBnsowen cobon BOAHYKO cpeay,
MPUroAHYIO ANSA NOAAEPKAHUSA XXU3HN MaToOYHOro CTaja C Lenbto ero nepexoja Kk Co3peBaHuio,
OTNUYAKLLNACA TEM, YTO BblpalyMBaHNE OCYLLECTBMSIOT MO CTagusaM LUKNa XU3HW, BO BPeEMS
KOTOPbIX PErynmMpyroT, NO MEHbLUEA Mepe, CBETOBOE BO3AENCTBME W MPOAOIMKUTENBHOCTD
KaXXaoW CTaguun LUKNa >XU3HW, NPUYEM BblpaluBaHue BknovaeT B cebs, N0 MEHbLUEN Mepe,
nepuoj «31Mma — neTo», CoaepKaLlnin 3UMHIO CTagUIo LMKNA XKU3HW, HA KOTOPOM Ha MaTO4YHOE
CTaa0 BO3AEUCTBYIOT CBETOM, WMUTUPYIOLMM 3UMHEE CBETOBOE BO3AEUCTBME, W
MOCNEeAYIOLLYIO NETHIOK CTaaMIo LKA XN3HW, HA KOTOPOM Ha MatO4yHOE CTajo BO3LEUCTBYHOT
CBETOM, WMWUTUPYIOLLUMM F€THEe CBETOBOE BO3EUCTBME, NpuYeM CoBOKynHaa EguHmya
HakonneHHon TennoTtbl (EHT) 3a nepuog «3uma — neto» He npesbiwaeT 5000; u (iii)) cobuparoT

WKPY OT NONOBO3pPEnon pbidbi.

TepMyH «BOAHas cpeaa» WM «BOAHAs 3KOCUCTEMAa» CNnefyeT MOHMMaTb B 3HaYEHUM
«oKpyKawLas cpeaa sogoema». BogHble cpeabl v BOgHbIE 3KOCUCTEMbI MOTY NPeACTaBnATb
cobon MOpCKMEe OKpyXawlme cpeabl UM MNPEecHOBOAHbIE OKpyXawlwue cpeabl. IOTn
oKpy>KatoLme cpeabl MOryT ObiTb PacnoNOXKeHbI Ha CyLLE UMW B OTKPLITOM BOAOEME, Hanpumep,

B OTKPbITOM MOP€ UK B OTKPbITbIX (0BbIYHO NPECHOBOAHbIX) 03epax.

CornacHo un3obpeTeHuio, Takke NpeanoXkeHa ukpa, B 4acTHOCTW, ukpa Salmo salar,

NONy4YeHHas PackpbITbIM B HACTOALLEM [ 0KYMEHTE CMOCOGOM.

CornacHo um3obpeTeHunio, Takke npegnoxeH crnoco® BblpawmeaHua Salmo salar, B

YaCTHOCTM, CNOCOD, PACKPbITHIA HUXKE.

MpeanoYTUTENBHO, NEPUOL, «3UMa — NETO» ABMAETCH HENPEPbIBHbLIM, T.€. B 3TOT Nepuog
CYLLECTBYET NETHAS CTaaus LUKna XXM3HW, CreayloLlias HENoCpeaCTBEHHO 3a 3UMHEN cTagunen

LuMKna >XU3HNn.

BO3MOXHbI AOMOMHUTENBHbIE CTAAMM LMKIA XN3HWU, NPEALLECTBYIOLNE NEPMOAY «3MMa
— neto». Tak, MaToO4HOE CTaa0 MOXHO BblpaljMBaTb B YCMOBUSX, BKMOYawwmx B cebs no
MEHbLUEN Mepe OAVH NETHUN NEPUOS, BO BPEMS KOTOPOro Ha MaTtoO4YHOE CTag0 BO3LENCTBYIOT
CBETOM, MMUTMPYIOLUMM FIETHEE CBETOBOE BO3AENCTBME, A0 Hayana nepvoja «3vma — neto».
[aHHbIN NPeALIECTBYIOLNA NETHUA NEPUOA MOXKET COAEPXKAaTb NEPEpPbIBbl B BUAE OZHOrO Unn
HECKONbKMX 3VMMHUX MEPUOAOB, BO BPEMS KaKAOrO W3 KOTOPbIX MATOMHOE CTaf0 MOXHO

BblpalyMBaTh B YCNOBUSIX, UMUTUPYIOLLMX 3UMHEE CBETOBOE BO3ZENCTBIUE.
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MpeanoYTUTENBHO, MaToOYHOE CTaAo AOCTUIMNO OMPEeAEeneHHOro pasmepa A0 Hadana
nepuoga «3mma — neto» ¢ cosokynHonm EHT He Gonee 5000 EHT pgna ontumanbHOro
NOMny4YeHns UKpbl. TO eCTb, 40 HaYana nepuoga «3uma — fneTo», MaToYHOMY CTagy MOXHO AaTb
BbIPacCTu 4O Takon CTeneHun, Ytobbl CPefHSAs Macca MaToOYHOro ctaga CocTasuna no MeHbLUEN
mepe 50 r Ha pbiby, NpeanoyTUTENBHO NO MeHbLuen mepe 100 r Ha pbiby, NpeanoYTUTENbHEE
no meHbwen mepe 200 r Ha pbidy, npeanoyTutTenbHee no Mexbwen mepe 300 r Ha pbidy,
npeanoyTuTenbHee no meHblen mepe 500 r Ha pbIOy, NpeanoYTUTENBHEE MO MEHbLLUEN Mepe
1000 r Ha pbIBy, npegnoyvTuTenbHEee no MeHblwen mepe 2000 r Ha pbify, ewe Oonee
npeanoYTUTENBHO MO MeHblern mepe 3000 r Ha pbiby, ewe Gonee NPeanoYTUTENLHO MO

MeHbLuen mepe 4000 r Ha pbiby.

Bo Bpems BbipalmBaHus, NPeaLLECTBYIOLEro NEpUoay «3uma — NeTo», MaTOYHOMY
CTagy MOXHO AaTb NPOUTU CMONTUUKauuio. TO eCTb, B Nepuoa, NPesLIeCcTBYIOWUA Nepmoay
«31Ma — NEeTO» W BKMOYaKLWMh B cebs, MO MEHbLUEN MEpe, NETHUW LMK KU3HU, KOTOPLIN
MOXET Heobs3aTenbHO coaep)aTb NepepbiBbl B BMAE OAHOMO WMAW HECKOMbKMX 3UMMHUX
YXM3HEHHbIX LMKNOB, MOXHO AaTb MAaTOYHOMY CTagy NpouTn cmontudukaymo. Takum obpasom,
B HEKOTOPbIX BapuaHTax, MaToyHoe CTafo BblpawMBalT A0 CMonTUdUKaUMM A0 Hadvana
BblpalLMBaHUs B YCNOBMAX Nepuoja «3vma — feTo», BO Bpems KoToporo cosokynHaa EHT He
npesbiwaer 5000 EHT. lNocne cmonTuduKayum MaTouyHOE CTag0 MOXHO BblpalymBartb B
YCNOBUSX IIE€THEro CBETOBOrO LMKNa, MpeaLlecTBYOWero nepuogy «3vma — neto» [Jo
AOCTMXKEHMS MAaTOYHbIM CTaAOM pa3mepa, NPeanovTUTENbHOro AnS MOCneayrLero 3vMHe-

NIeTHero BblpallmBaHUA.

CmonTudumkaymna MoxeT Bkrtoyate B cebs neproj BbipalmBaHus, BkoYawoLwmn B cebs
nepuoa NPOAOIMKUTENBHOCTLIO OKONO 4 HeAerb, B KOTOPbIN Ha MaTOMHOE CTaA0 BO34ENCTBYIOT
YyCNoBWsi neTHero oceeuwjeHusa. [1o Havana 3Toro nepuvoja, MarodHOe CTag0 MOXHO
BblpalymeaTb OT 4 A0 7 HEAENb B YCNOBUSX, NMPU KOTOPbIX HA AHEBHOWN CBET NPUXOAUTCS OKOIO
50% kaxpgoro 24-yacosoro uumkna, T.e. 3a 12 yacamm cCBeTa cneaywT 12 4acoB TEMHOTHI B
Kaxkgom 24-yacosom nepuoge. MHble ycnoBusi OCBELUEHUSs, penawowme CMmonTuukauuio
BO3MOXHOW, TakkKe COBMECTUMbl C JOpalyMBaHMEM MAaTO4YHOro craja Ans nonyyYeHus

ONTUMAanbHOM VKPbI.

Mocne nepuosa «3vMa — NeTo», pblby MOXHO BblpalMBaTb B YCINOBUSIX 3MMHEro
OCBELLEHNS UMM YCINOBUSIX OCBELLEHUS, UMUTUPYIOLLMX 3UMHEEe CBEeTOBOE BO3JeWcTBue, T.€.
BblpalyMBaHne BKNoYaeT B cebsa nocrnefyowmnin 3MMHUA LUK X1M3HK. Bo Bpems 3Toro uukna
XKU3HU - TaK Ha3bIBAEMOW «CTaauN BbIAEPXKKN», pbiOy NPesnouTUTENBHO coaepXaT B YCIOBUSAX
3UMHEro CBETOBOro BO3AEWCTBUS UMM MMUTMPYEMOrO 3UMHEro CBETOBOIrO BO3AENCTBUS J0 TeX

nop, noka y pblbbl He HacTynuT HepecT. Koraa y pbibbl HacTynuT HEPEeCT, OT Hee MOXHO
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cobupatb 3penyo UKpy.

B apyrom acnekre nsobpeteHnsa npegnoxeH cnocod cbopa ukpbl pbib, BKNHOYaOLWMA B
ceb4 nepsbI 3Tan, HA KOTOPOM CO34alT MaTO4YHOE CTazo, BKIovaLlee B ceba npolesLuyto
CMONTUMKALMIO HEMONOBO3PEny pbiby M3 NO MEHbLIeW Mepe OAHOW NuHuM Salmo salar.
[anee BblpawMBaloT MaTO4YHOE CTaf0 B BOAHOW cpeae, npeacTaBnsiowen cobon BOAHYHO
cpeay, NPUrogHyr AN MNOAAEPXaHUS XU3HW MaTOYHOro Crtajga C Lenbilo ero nepexoja K
CO3PEBaHUI0, MPUYEM BblpalyMBaHME OCYLLECTBMSAOT MO CTagMaM LUUKNA XU3HKW, Npu4em
PEerynupytoT, Nno MEHbLUEW MEepe, CBETOBOE BO3AEWCTBME W MNPOAOIKUTENBHOCTb KaXaou
CTaAuM UMKNa XN3HU Tak, YTO (a) Ha NEPBON CTaAUN LMKNA XXN3HU MaTtovyHoe CTa0 NoaBepratoT
BO3AENCTBUIO (POTOLMKNOB, UMUTUPYIOLUMX NETHEE CBETOBOE BO3AENCTBME, YTOOblI B KOHLE
AAHHOW CTafun LMKNa XU3HWU CPeAHASA Macca MaTO4YHOro ctajga coctaBuna no MeHbLIEN Mepe
0.1 kr, no meHbLen mepe 0.2 kr, N0 meHbwen mepe 0.5 kr nnn no menbwen mepe 1.0 kr; (b) B
nepuog (Nepuog «3uma — NeTo»), CNeyoLwWwuin 3a NepBbIM LMKIOM KU3HU U BKIOYaOLWUA B
cebq, No MeHbLIEN Mepe, BTOPYID CTaguild LMKMNA KU3HW, Ha KOTOPOM Ha MAaToO4HOe CTago
BO3AEWNCTBYIOT CBETOM, UMWUTUPYIOLMM 3MMHEE CBETOBOE BO3AEUCTBME, W MOCNEAYIOLLYIO
TPETbIO CTAAMIO LMKNa >XU3HW, Ha KOTOPOM Ha MaToyHOoe CTajo BO3AEUCTBYIOT CBETOM,
UMUTUPYIOLLMM NETHEE CBETOBOE BO3ENCTBME, COBOKYNHAs EAMHULA HakonneHHOW TennoThbl
(EHT) He npeBbiwaeTt 5000; u (C) Ha CTaguM BbIgEPXKKN, CNeaYIOWEen 3a BCEMU NPEeAbIAYLNMU
CTaguaMKW, MarovyHoe CTajo MOABEPralT BO3LEUCTBMIO (POTOLMKITOB, UMUTUPYIOMX 3UMHEE
CBETOBOE BO3[ENCTBME, U COAEPXaT B YKa3aHHbIX YCNOBUAX A0 TEX NOp, NOKa MaTto4Hoe CTago
He co3peeT Ans HepecTta. WM HakoHey, cobupaloT MKpPy OT nonoBo3penon pbibbl. Pbiba,
BCTynawwjas B MNepuoj BblpalyMBaHMs «3UMMa — NETO», MOXET B HEKOTOPbIX BapuaHTax
npeacTaensaTb cobon nococsa Bospactom ot 1 4o 5 net, nnm ot 2 Ao 5 net, unu ot 3 go 5 ner,
T.€. NIOCOCH, KOTOPOro Bblpawimsann B TeyeHme 1 - 5 net, 2 - 5 net unn 3 - 5 net Ao Havana
nepuoga «3uma — neTo». B 0gHOM M3 BapuaHTOB yKasaHHbIA NOCOChb NpeacTaBnsaeT cobon 4-

JIETHEro nococ4.

B ogHOM K3 BapuaHTOB MpoLECC B LENOM MOXHO YMPOLWEHHO oOnucatb Kak
UMUTUPYEMOE MPOXOXKAEHNE MEPUOAOB LUKMNA KU3HU «1ETO — 3UMa — NETO — 3umay, Npuyem
KaXXabl Nepuoj Wnv CE30H OTNMYAETCs YCNOBUMAMMU, UMWUTUPYIOLLUMMU YCMOBUS, B KOTOPbIX
NOCOCb HaxoAuTcAa Ha Bone (T.e. USMEHEHUSA eCTECTBEHHOro ocBelleHust). [1epBbiM neTom B
AaHHOM nocnefoBaTenbHOCTM MOXET OblTb  CTagus Uukna XM3HKW, cneaylowasa 3a
cMmonTudukaymen, BO BpeMsA KOTOPOW fOCOChb BbipacTaeT AO pa3mMepa, ONTMManbHOro Ans
nocneayloLero co3peBaHUa M Hepecta. B oTnuume OT Hero nocneaHas 3uma  MOXET
npeacTaensitb COO0OM CTaauIo BbIAEPXKKW, BO BPEMSI KOTOPOW JIOCOCb COAEPXKaT B PEXUME

BbIAEPXKKU U B OXUAAHUN HEPECTa, UMUTMPYS YCNOBUS B peKax ero poXaeHus.
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Ha nococa BO34EeNCTBYIOT W3MEHEHMSI CE30HHbIX YCIMOBWUA OCBELLEHUHA, T.e. NOCOChb
4YyBCTBUTENEH K CBETY U pearnpyeT Ha CBET B 3aBMCUMOCTU OT ce30Ha. bes npmBA3kM K Kakon-
NMBO KOHKPETHOW TEOPUN OTMETUM, YTO MO3I NOCOCH, B YAaCTHOCTU — COCYAUCTbIW MELLOK (nar.
saccus vasculosus), cuuTaetca opraHom JyBcTBa ce3oHHOCTM (HakaHe (Nakane) c
coasTopamu, Nature Comm 2013, 3:2108). Cuntaetcs, 4TO MEXaHU3M CE30HHOCTU BKIOYAET B
cebs poTopeLenTopbl 1 FOPMOHPErYNMPYIOLME reHbl, CNocobHble BbipabaTbiBaTb FOPMOHbI W,
TEM CcambiM, NPOU3BOAUTL (PU3MONOTMYECKNE W3MEHEHUSI B 3aBMCUMOCTU OT U3MEHEHWUN
Hapy»Horo ocsellyeHnsi. COOTBETCTBEHHO, NOABEPras NoCOoCs BO3AENCTBUIO CBETA U TEMHOTbI
NMEPEMEHHON CTEMEHU, MOXHO 3amnyCTUTb CE30HHbIE (PUNOMNOrMYECKNE U3MEHEHNS Y NTOCOCS.
Hanpumep, cBeTOBOE BO3AENCTBME CpeaHEN NPOAOMKUTENBHOCTLIO okono 12 unn 6onee Yacos
3a Kaxabin 24-4acoBOW NEPUOL MOXET BO3LENCTBOBaTb Ha pblby kak neTHun nepuog. U
HaobopOT, CBETOBOE BO3AENCTBUE CPeAHEN NPOAOIMKUTENBHOCTBIO OKOMO 12 Nnu MeHee 4yacos
3a KaXkabln 24-4acoBOW NEPUNOL MOXET BO3LENCTBOBATL Kak 3UMHMIA nepuog. CneaosaTenbHo,
UMWUTUPYEMBIA NETHUW LMK KU3HU MOXET BKNioYaTh B cebs CBETOBOE BO3LEUCTBUE CPEAHEN
NPOAOITKUTENBHOCTEIO 12 nnn 6onee 4acoB B Kaxabln 24-4acoBOW Nepuod, a MMUTUPYEMbIN
3MMHAA LUK >KM3HU MOXET BKMo4aTb B cebsi CBETOBOE BO3LENCTBUE CPELHEN

NPOAOITKUTENBHOCTLIO HE Bonee 12 4acoB B KaXa bl 24-4aCOBOW NEPUOL,

CoOTBETCTBEHHO, B KOHTEKCTE HACTOSALWEro [AOKYMEHTa TEPMWUHbI «3Umay», Wnn
UMUTUPYEMAS 3UMa», UM  «KUMUTUPYEMOE 3MMHEE CBETOBOE BO34EUCTBUE» MOXHO
paccmaTpuBaTtb, Kak CTaguilo LUKNa XU3HW, Ha KOTOPOW YCMOBUS OCBELLEHUS HE BbIXOAAT 3a
onpeaeneHHble npegenbl CBETOBOIO BO3AENCTBUSA. 3MMa MOXET BKMoUaTh B cebs, B CpeHeM,
CBETOBOE BO3JAEWNCTBME MPOAOIMKUTENBHOCTLIO OT 0 4O NpnbnunanTenbHo 12 4acos, CBETOBOE
BO3JENCTBME npoaorkutTensHocTetdo ot 0 Ao npubnuautensHo 10 vacos, ot 0 pao

npubnuanTensHo 8 YacoB, CBETOBOE BO3AEWCTBME MPOAOIMKUTENBHOCTBIO OT 0 A0

npubnuanTensHo 8 YacoB, CBETOBOE BO3AEWCTBME MNPOAOIMKUTENbHOCTBIO OT 0 A0
npuénuanTensHo 5 4acoB, CBETOBOE BO3AEWCTBME MNPOAOIMKUTENBHOCTBIO OT 0 A0
npubnuanTensHo 4 4acoB, CBETOBOE BO3AEWCTBME MNPOAOIMKUTENbHOCTBIO OT 0 A0
npubnuanTensHo 3 YacoB, CBETOBOE BO3AEWCTBME MPOAOIMKUTENBHOCTBIO OT 0 A0
npubnuanTensHO 2 YacoB, CBETOBOE BO3AEWCTBME MPOAOIMKUTENbHOCTBIO OT 0 Ao

npnbnmsnTenbHo 1 4yaca, unM OTCYTCTBME CBETOBOrO BO3LEWCTBUSI B KaK4OM 24-4aCOBOM
yukne. MpegnoyTuTenbHo, 3uMma  Bkhwo4yaer B ceba  CBETOBOE  BO3LENCTBUE

NPOAOMKUTENBHOCTLIO OT 0 40 8 YacoB B KaXKa,oM 24-4acoBOM LUK,

B KOHTEKCTE HaCTOALLEro AOKYMEHTA TEPMUHbBI KINIETO», UMK «KUMUTUPYEMOE NETO», UM
KMMUTUPYEMOE NETHEE CBETOBOE BO3AENCTBUEY, HANPOTUB, MOrYT BKNoYaTh B cebs CBETOBOE
BO3JENCTBUE CPeLHEN MPOAOIMKUTENBHOCTLIO MO MEHbLUEN Mepe 8 4YacoB, N0 MEHbLUEN MEpe

10 yacos, N0 MeHbLLEN Mepe 12 yacoB, NO MeHbLUEN Mepe 14 yacos, MO MeHbLIEN mepe 16
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4yacos, MO MEeHbLUEN Mepe 18 yacos, Mo MeHbLern mepe 20 4acoB, MO MEHbLUEN Mepe 22 vaca,
unn Bce 24 vyaca B Kaxgom 24-yacoBom uukne. [peanodtutenbHO, Ha NETHEW CTaguu
NPOAOITKUTENBHOCTL CBETOBOrO BO3AEWCTBMS CocTasnser oOT npubnusmtensHo 20 ao
NpnBNM3nNTENbHO 24 Yacos, Unu NpUBNU3NTENbHO 22 Yaca, unu NpubnusntTensHo 23 yaca, unu

NpnbnnsnTenbHO 24 Yaca B KaXgom 24-4acoBOM LMKIE.

OuyeBMAHO, YTO Ha BOME U3MEHEHWE CBETOBOMO BO3AENCTBUS NPOUCXOAUT MOCTEMNEHHO.
COOTBETCTBEHHO, NETHUMA LMK XU3HU N 3UMHUA LMKI XXM3HU MOXHO OXapakTepusoBaTb Kak
NMOCTENEHHbIE U3MEHEHMSA OCBELLEHNS, UMUTUPYIOLLNE U3MEHEHUS OCBELLEHUS, NPOUCXOASALLNE
Ha Bone. [M03TOMYy B HEKOTOPbIX BapuaHTax NEpPexoq K NEeTHEMY >KU3HEHHOMY LMKITY MOXET
BKIIOYaTb B Ce0S COCTOSAHMS, NPU KOTOPbIX CO34al0T BO3MOXHOCTb NMOCTEMNEHHOTO U3MEHEHUS
YCNOBUIA OCBELLEHUS C 3UMHUX Ha NETHME, T.e. BO3MOXHO NOCTENEHHOE U3MEHEHNE CBETOBOrO
BO3JENCTBUS OT YCMOBUW, MMUTUPYIOLUMX 3UMHEE CBETOBOE BO3AEWUCTBME, 4O YCMOBUM,
UMUTUPYIOLLUMX HNeTHee CBETOBOE BO3gencTBMe. [1o3TOMy B TakoOW Nepuoj BO3MOXHO
MOCTENEHHOE W3MEHEHME CBETOBOrO BO3AENCTBMS B KaKAOM 24-4aCOBOM LUKME Takum
obpasom, 4Tobbl CHa4Yana UMenu MeCTO YCNOBUSI OCBELLEHUS, BO3LENCTBYIOLUME KaK 3MMHEE
CBETOBOE BO3AEWCTBME, a B MNOCMEAYLWMA Nepuos BPEMEHUM NPOUCXOAUNO WU3IMEHEHue
KONM4YecTBa CBETa B KaXAOM 24-4aCOBOM LMKME C BO3MOXHOCTbIO MEANIEHHOro nepexopa K
YCNOBMSIM OCBELLUEHMS, BO3AEWUCTBYIOLUMM Ha pblby Kak YCNOBUS NETHEro OCBELLEHUS.
AHanorm4yHbIM 06pasomM, 3UMHUA LUK XKN3HU MOXET BKMOYaTh B €e658 COCTOSAHMS, NPU KOTOPbIX
CO34al0T BO3MOXHOCTb MOCTEMEHHOrO U3MEHEHMSI YCIOBUN OCBELLEHUSI C NETHUX Ha 3UMHMUE,
T.€. BO3MOXHO NOCTEMNEHHOE M3MEHEHWE CBETOBOrO BO3LENCTBMS OT YCIOBUW, UMUTUPYIOLLMX
neTHee CBETOBOE BO3AENCTBME, 4O YCMOBUA, UMUTUPYIOLMX 3UMHEE CBETOBOE BO34ENCTBUE.
MNMocne AOCTUXKEHUS YCMNOBUW OCBELLEHUS, BO3AENCTBYIOMX Ha pblby Kak yCroBWUsi NeTHero
WWUNN 3UMHEro OCBELLEHUS, UX MOXHO MOAAEPXKMBATL B TEYEHUE XXENnaemoro nepuoaa
BPEMEHM TakK, YToObl Ha pbIBy BO34ENCTBOBANN YCNOBUSA OCBELLEHUS, BOCNIPUHUMAEMbIE €10 KaK

Kakon-nmbo OfuH Ce30H (3MMa Unu neTo).

CnepyeT NoOHMMaTb, YTO YCIMOBUS OCBELLEHUS, MMUTUPYIOLLME TNEeTHEe WNN 3MMHee
CBETOBOE BO34EWCTBME, MOXHO CO3faBaTb B BUAE Mepuoja BpeMeHW, BKMoYawLero B cebs
4acTU4YHOE MMM MNONHOe BO34ENCTBME YCNOBUA €CTECTBEHHOIO OCBELLEHUS, B TOM Cryyae, ecnu
NOCOCh HaxoAWUTCA B YCINOBUSIX COOTBETCTBYIOLLErO Ce30Ha, T.e. 3UMbl MnM neta. 370
BO3MOXHO, Hanpvmep, npu BblpallMBaHUM B OTKPbLITbIX pe3epByapax Wiv OTKPbITbIX CajKax.
Tak, UMUTUPYEeMble YCNOBMWS NETHEro OCBELLEHUSI MOTyT ObITb Co3aaHbl B hopme BO34ENCTBUS
€CTEeCTBEHHOro OCBELLEHMS Ha NPOTSXKEHUM BCEro neta unu ero Yyactu (Hanpumep, Yactv unu
BCEro nepuoga npuMepHoO ¢ Masi No aeryct). AHanorMyHbiM o6pasomM, YCINOBUS OCBELLEHUS,
UMUTUPYIOLLUME 3MMHEEe OCBeLLeHne, MOryT ObiTb CO3jaHbl B BUAE €CTECTBEHHbIX YCIOBUWA

3UMHEN TEeMHOTbl, Hanpumep, B ¢opme BO3JENCTBUSI E€CTECTBEHHOrO OCBELLEHUs Ha
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NPOTSXKEHUN BCEro Mnepuoaa MPUMEPHO C OKTAOPS MO MapT wnu ero 4actu. Pasymeertcs,
nofobHoe 3MMHee BO3JEWCTBME B €CTECTBEHHbIX YCMNOBUAX Gonee BbipaXkeHO B CEBEPHbIX

4acTAax CeBepHOro nonywapua 1 lXXHbIX HYacT4ax oXKHOro nonyLuapua.

OpHako Ha npakTuke MoXeT ObiTb Lenecoobpa3HO pPes3ko W3MEHHATb YCNOoBMS
NCKYCCTBEHHOIO OCBELLEHUS, T.€. UBMEHATb YCMNOBUS C 3UMHMX Ha NeTHWe unu HaobopoT 6e3
NepexoAHOro nepuoga, T.e. NyTeEM MrHOBEHHOrO U3MEHEHUs YCNOBUIA OCBeLLeHMs. B kauecTBe
anbTepHaTUBbl, W3MEHEHME YCMOBUA OCBELLUEHWS MOXHO OCYLLUEeCTBMATb B TeuveHue
onpeaeneHHoro nepuoga, cnocoGHOro ANUTLCA OT HECKOMNbKUX CYTOK A0 HECKONbKUX MECSILEB.
Hanpumep, n3meHeHne yCroBUIA OCBELLEHUS MOXET UMUTMPOBATL MOCTENEHHOE M3MEHEHUE,
npoucxoasiLee Ha Bone. B kayecTBe anbTepHaTMBbl, U3MEHEHNE YCIOBUA OCBELLEHUS MOXHO
OCYLLECTBNSATbL 3@ NEepuoj OT HEeCKONbKMX CYTOK OO HECKONbKUX Hefenb WNu aonblue.
Hanpumep, u3MeHeHVMe yYCNOBWUA  OCBELUEHWS MOXHO  OCYLLECTBNSTb 3a  Nepuog,
NPOLOMKUTENBHOCTLIO OT MpubnuanTensHo 1 Hegenu o npubnusutensHo 4 Heaenb. B
KayecTBe anbTepHaTUBbl, U3MEHEHUE YCMOBMWIA OCBELLEHUS MOXHO OCYLLECTBMNSATb B TeYEHUe

nepvoza NPOAOIIKATENBHOCTLIO OT NPUBIM3UTENBHO 1 CYTOK 40 NPUBIM3UTENBHO 7 CYTOK.

HecmoTtpss Ha TO, 4TO OOLIMHO oOcCBeweHne MoxeT ObiTb nunbo BkNOYEHO, nubOo
BbIKIMIOYEHO, T.€. NPOUCXOAUT HEMNPEPbIBHOE BO3AEUCTBUE CBETOM B TEYEHME OnpeaeneHHoro
nepuoga (Hanpumep, 16 yacoB cBeTa B KaXXAOM 24-4acoBOM MNepUOAE), 3a KOTOPbIM CrieayeT
TeMHOTa (OTCYTCTBUE CBETA) B TEUYEHUE ONpefeneHHoro nepnoga, MoryT UMeTb MECTO KpaTkme
nepvoabl obnyyeHuss CBETOM B MNEPUOA, MPOYME YacTU KOTOPOro ABMAKOTCA KTEMHbIMUY.
Hanpumep, ecnv HyXHO HakopMuTb pbIOy MNM NPOBEPUTH YCMOBUSA Ha MNPeaAnpuAaTAM Mo
BblpalUMBaHUO pbiObl, MOXHO BKIIOYUTb OCBELLUEHME Ha KpaTkMni nepuog, OObl4HO — Ha
HECKONMbKO MMWHYT, B TEYEHME KOTOPbIX MOXHO BbINOMHUTL TEXOOCNY>XMBAHWE WNN WHblE
paboTbl. [locne Takoro kpaTtkoro CBETOBOrO BO3AEUCTBUS, NaMMbl MOXHO BbIKNIOYMTL ANS
AanbHenwero HaxoxgeHuss pbibbl B «TemMHOW» @ase. [logobHble nepepbiBbl B base,
ocTarnbHbIE YacTX KOTOPOW SBNAOTCH TEMHbIMW, HE BAMSIOT HA TO, Kak Ha pbi0y BO34ENCTBYET

JaHHbIVA NEPUOL, T.€. — KaK Nepuog TEMHOTBI.

MNpeumyLjectsa faHHOrO U30OpeTEHMA SBNAOTCHA pesynbTatoMm ocoboro ynpasreHus
YCNOBUSIMM (B YACTHOCTU — OCBELLEHNEM U TEMNEPATYPON) N BPEMEHEM KaXKA0M CTagun LUukna
XKU3HN, a TaKkke, B YaCTHOCTW, AOCTUraloTcs nytem: (i) ynpasBrneHust pasmepomM/BECOM pPbibbl
nocne nepsoro netHero nepuoga u (i) yaepxanna EHT B TeueHne nocnegyroLwlero nepuoa
«3¥Ma — NeTo» B ONTMMarbHOM AWanasoHe, KOTOPbIA, kak Bbino ycTtaHoBneHo, obecneumsaeT
ONTUMAarbHble YCMOBUS ANS AOCTUKEHMSI pPbiOOA MNOMOBOW 3PEnoCTU U MNOCNEAYHOLLEN

Bblpa6OTKVI N co3peBaHNA UKPbl BbICOKOIo Ka4vecTtBa 1 YKN3HECNOCOBHOCTM.

Ana  nonyyeHus npolwejlien cmonTudukaumlo  pbibbl  ANS  NPUMEHEeHUs B
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npeanaraemom crnocobe MOXHO WUCMOMb30BaTb M3BECTHblE Cnocobbl. B ux uymucno Bxoasat
N3BECTHbIE CNOCOObI BbiBEAEHUSA B UHKYDaTOpe, BbIKNEBA U BblpalyMBaHNst ManbkoB 1 NX YacTu
Ha cTagum cMmonTuduKaumm C UCMNOnb3OBaHUEM Kakou-nmbo KOHKPETHOW nuHun Salmo salar.
Cnocob npuvMeHUM Ans KynbTyp, COCTOSLUMX M3 OAHOW NWHWW, UNU CMELLAHHbIX KynbTyp,
BKNtovaowmx B cebs ase unu 6onee nuHmn Salmo salar. B npepnoytUTenbHOM BapuaHTe
MOXHO OCyLLeCTBNSATb COOP WKPbl OT OAHOW nNUHUM Salmo salar B Kaxaou napTuu,
obpabarbiBaemMon cornacHo msobpeteHuto. MHave roeops, B NpeanodTUTENbHOM BapuaHTe
MOXHO cofepXaTb pasHble NMHUM OTAENbHO APYr OT Apyra (Hanpumep, B OTAENbHbIX
pesepByapax Unu cagkax) B npouecce passegeHus u coopa. [1oaTomy B NpeanoyTUTENBHOM

BapuaHTe peanusayum cnocoba cosgaroT MaToyHOe CTaao U3 ogHOW nuHumM Salmo salar.

MarouHoe cTago, npowegliee CMONTUUKaUUIO, MOXHO BblpalyMBatb B YCMNOBMSX,
UMUTUPYIOLLUMX TETHEE CBETOBOE BO3JEUCTBME, A0 AOCTWKEHUS MaroqHbIM CTafoMm
noaxoasLLero pasmepa, B HEKOTOpPbIX BapuaHTax cocrasnswowero or 500 r go 6000 r,
Hanpumep, ot 1000 r go 5000 r, ot 2000 r 4o 5000 r nnu ot 3000 r go 4000 r. Janee cmonToB
MO>XHO BblpalyMBaTb B TEYEHME, NO MEHbLUEN Mepe, nepuoja «3mMma — feTo» Kak packpbITo B
HacTosLWweM JAOKyMEeHTe Ansa obecnevyeHns BO3MOXHOCTU JanbHEeWWero CO3peBaHna WU

NoCneaywLLero Hepecra.

Ko BpemeHun 3ab60s nococh, BblpalleHHbIA ANst ynoTpebneHms B nuwy noabmMun, 06bI4HO
pocturaet maccbl ot 2 o 8 kr. Takum obpasom, NOCOCb, UCMOMb3yeEMbIA B MNpeanaraeMom
cnocobe, T.e. NOCOCb, KOTOPOro OyAYT BblpalLMBaTh B TEYEHNE NEPUOAA «3UMa — NETO», MOXET
npeacTaBnaTb cobor NOCOCs, BbIPALLEHHOMO B YCNOBUAX, aHAMNOMMYHbIX UMW NAEHTUYHBIX TEM,

YTO NPUMEHSIIOTCS NPU TPAZULMNOHHOM pasBeaeHUnN NOCOCs.

ABTOpPbI HACTOALEro n3o0peTeHns BbISSBUNK, YTO NOCOCb, AOCTUMLLUMA OMNpeaereHHON
Maccbl, ¢ 60MbLUEN BEPOSTHOCTLIO OyAeT NPON3BOAUTL BbICOKOKAYECTBEHHYIO KU3HECNOCOOHYIO
nkpy. Mo3aToMy NOCOCH, NCMOMb3yeMbIA AN NOMYYEHUS UKPbI, MOXET BECUTb NPUBNN3NTENBHO
ot 1 go 10 kr, npnbnuautensHo ot 2 40 10 kr, npnbnuantensHo OT 2 A0 8 kr, NPUONN3UTENBHO
OT 2 A0 6 kr, npnbnuanTenbHo ot 1 40 5 kr, npubnManTeneHO OT 2 40 5 Kr, NPUBIM3NTENBHO OT
3 8o 5 kr vnn npubnmsnTensHO 4 Kkr B KOHUE NETHero nepuoga nocne cmontudukaumm
(nepnoga ¢ npeobnagaHnem cCBeTa, CNeayluwero 3a CMonTudukauuen), npegnovTuTenbHee
npnbnuantensHo 4 kr. lepBas crtagusa UMKNA XU3HU (UMUTUPYEMbBIA NETHUW nNepuod) no
npeanaraemomy cnocoby, npeaLuecTByoLas nepuogy «3mma — neto», Moxet 6biTb AOnbLue,
Yyem NETHUW MNepuod, KOTOPbIM mncnonb3oBanu Obl NpU BbipawmMBaHuM Ans ynotpebneHus B
nuLy YernoBekoMm, Ansa obecneyeHnss BO3MOXHOCTU AOCTWKEHUA pbIOOM NOAXOAALLEro pasmepa
ANa nocreaylowmx nepuvoaos dotouukna (nepuoga «3vMa — neTto» C Mnocnegyrowmm

NepMoAOM CTaZun BbILEPXKKM).
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BoaHas cpepa moxeT npeacraBnATe cobor mnm Bknodatbe B ce0A OTKPLITYIO CUCTEMY
aKBaKynbTypbl UMW 3AKPbITYIO CUCTEMY akBakynbTypbl. CUCTEMa MOXET ObITb pacnornoxeHa B
Mope unn Ha cywe. Cuctema Takke MOXET ObITb pacrnonoXeHa YacTUYHO B MOPE U YacTUYHO
Ha cywe. Hanpumep, cuctema MOXET COAepXKaTb OAMH WM HECKONMbKO pe3epByapos,
PacrnonoXeHHbIX B MOPE WU WUCMOMb3yeMbiX B TEYEHUE OAHOro MM HECKOMbKMX MNEPUOLOB
BblpalUMBaHUs, Npu 3TOM CUCTEMa MOXET AOMNOMNHUTENBHO COAEPXaTb OAUMH WU HECKONbKO
pe3epByapoB, PaCMONOXEHHbIX Ha CyLUEe M MUCMONb3YEMbIX B TEYEHNE OLHOMO UM HECKOMbKUX
NepuoLoB BblpalMBaHNs, OTIMYHBIX OT YKasaHHbIX NePUOAOB BbipalnBaHus B Mmope. BogHas
cpeja MOXET BKM4Yatb B cebA OfHY WM HECKONMbKO OTKPbITbIX CUCTEM aKBaKynbTypbl.
OTKpbITbIE CUCTEMbI akBaKynbTypbl OObIMHO MPEACTaBnAOT COOON OrOPOXKEHHbIE YYaCTKW,
co3flaHHble B Mpeaenax eCTeCTBEHHbIX BOAHbIX MyTen. M3BECTHble OTKPbITbIE CUCTEMBI
aKBaKynbTypbl BKMOYAOT B CeOSA pacnonoXeHHble B MOPE Cafku, Hanpumep, nnasy4yve
cetyatble cagkn. Cagkum moryT ObiTb 3asKOPeHbl K MOPCKOMY AHY. CUCTEMbl akBakynbTypbl

Takke MOryT BKMoYaTh B ce6s 3aKpbITble pacnorioeHHbIe B MOpe pe3epByapbl UM CaaKu.

B ogHOM K3 BapuaHTOB IOCOCS BblpalyMBatoT, WCMOMb3ys KOMOMHALMIO YCROBUN
€CTEeCTBEHHOr0 M MWCKYCCTBEHHOrO OCBELLeHWUsl. Hanpumep, Nococs MOXHO BblpalyuBaTtb A0
onpeaeneHHoro pasmepa npu eCTeCTBEHHOM OCBELLEHMU C MOCMNEAYIOLMM BblpallBaHNEM B

UMUTNPOBAHHbIX CE30HHbIX YCIOBUSAX (NETO WNNKU 31Ma).

B ogHOM Takom BapuaHTe nococs BblpalMBalOT B aTMOCHEPHbIX YCNOBUSX B
PacrnonoXeHHbIX B MOpe pe3epByapax WnNu cagkax B TeYeHWe nepuoga BPEMEHMU,
BKNtoyatoLero B cebs no MeHbLLEN Mepe OgHY 3uMy. Hanpumep, Nococs MOXHO BbipalMBaTh B
TeYeHne nepuoga npPOAOCIKATENBHOCTBID NpubnuantensHo ot 9 o 15 wmecsaues, wunu
npnbnuanTenbHo 12 mecaueB, Bknovawowero B ceba 3umy. Korga nococb AOCTUMHET
OMNpPEeAEneHHOro pasmepa, Hanpumep, npubnusntenbHo ot 4 A0 8 Kkr, ero noasepratT
BO3AENCTBUIO MMUTUPOBAHHLIX YCMOBMA NETHero oceeweHus. [daHHbiA neTHUA  3Tan
BblpaLLMBaHNS MOXHO OCYLLECTBNATbL B PACMONOXEHHbIX B MOPE CaAKkax Unv pesepsyapax unu
B 3aKpbITbIX PacronioXXeHHbIX Ha cywe pesepByapax. [lanee nococa MOXHO MNOABEPrHyTb
BO3AEWNCTBUIO YCMOBUA 3UMHEr0 OCBELLEHUSA A0 HACTYNNEHWS €ro Hepecrta M OCYLEeCTBMATb

c6op MKpbI.

B ogHOM Takom BapumaHTe NOCOCH BbIPALMBAIOT B OTKPbITbIX PAcrnoNOXEHHbIX B MOpe
cajkax B TeYeHue npumepHo 12 mecsueB B armMocepHbiX yCrnoBmax. B KoHUe agaHHoro
nepvoga BPEMEHMW, MPEAnoYTUTENbHO — B MapTe, f0COCA MNOABEPraioT BO3AEUCTBUIO
NCKYCCTBEHHbIX NETHUX YCIOBUI (Hanpumep, NyTem BO3AEMUCTBUS Ha NNOCOCA CBETOM B TEYEHME
22 vyacoB B CyTku) nnbO B pacnonoXeHHbIX B MOpe cagkax, nnbo Ha cywe B 3akpbITbIX

pesepByapax. M HakoHel, nocrne BO3LEWUCTBUS NETHUX YCMOBUMA B TEYEHWE NPUMEPHO 3
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MeCsieB, YCMOBUS  OCBELLUEHMS  U3MEHSIIOT Ha  UMWUTUMPYEMble  3MMHWE  YCROBMS,
NpesnoYTUTENBHO B 3aKPbITbIX pe3epByapax (pacnonoxeHHbIX Nnbo Ha cylie, nbo B Mope).

Ha aTon cTtagum nococb NpUCTynaeT Kk HEpPeCTY, Korga MOXHO cobupaTb MKpY.

N3 BbILLEN3NOXEHHOrO AOMKHO OblTb OYEBMAHO, YTO MEPUOH «3UMa — FETO» MOXHO
OCYLLECTBMSATb YaCTUYHO B aTMOCKEPHBLIX YCMOBUSAX, WMUTUPYOLUMX 3MMHME YCMOBUS, U
YacTUYHO B YCMOBUAX WCKYCCTBEHHOrO OCBELUEHUS, WMUTUPYIOLLMX YCMOBUSA NETHEro

OCBELLEHMS.

B kauecTBe anbTepHaTMBbl, CUCTEMa MOXET MNPEeACTaBnsATb COOOM NOMy3aKpbITYo
CUCTEMY aKBaKynbTypbl. TakMe cuctembl 0ObIMHO PacrnonoXeHbl Ha cyLle, ¢ BOAHbIM OOMEHOM
MeXay XO3AIMCTBOM W eCTeCTBEHHbIM BOAHbIM nyTem. 3TO no3sonseT cbpacbiBaTb
oTpaboTaHHyl0 BOAY M3 CagkoB W/WMM MPYAOB B BOAHbIM NyTb M BpaTb CBEXyK Bogy AnNS

MOMOMHEHUSI U3 OKPY>KatOLLEro BOAHOrO NyTH.

B 6onee npegnodTUTENBHOM BapuaHTe, CUCTEMA aKBaKyNbTypbl MOXET MPeACTaBnATb
coBOWN 3aKpPbITYIO CUCTEMY aKBaKyrnbTypbl. 3TW CUCTEMbI MOTYT ObITb PaCnONOXeHbl Ha CyLue,
Hanpumep, B pesepsyapax, npyaax, NpoTOYHbIX kaHanax nnn yem-nmbo nogobHom. 3akpbiTas
cucTeMa akBaKymnbTypbl MPEAMNOYTUTENBHO NpPeacTaBnsieT CoOOM pe3epByapHyK CUCTEMY,

BKIOYaKoLLyto B ce051 O4MH UM MHOXECTBO PaCMONOXEHHbIX Ha CyLLe pe3epByapoB.

PesepByapbl Moryt npeacraesnate cobon nobble  M3BECTHbIE  pesepByapbl,
NCNONb3yemMble WM MNPUrogHbIe ANS WCMONb30OBaHUA NpW pasBeaeHuM pbibbl Ha cyle.
Hanpumep, pesepByapbl MOryt ObiTb B LEnoMm Kpyrnon ¢opmbl 1 nioboro noaxoasiero
pasmepa. Mnn e pesepByapbl MOTyT MPEACTaBnsATb COOOW NpojonroBaThie pesepByapbl C
BbIMYKIbIM TOPLIOM UIK NPSIMOYronbHblE pe3epByapbl (MHOr4a MMEHyeMble «pe3epByapbl TUna
«NPOTOYHbIN  KaHany»). Ocobo npeanoYTUTENbHLIM MOXET ObiTb BapuaHT, B KOTOPOM
pesepByapbl UMEIOT KPYrnyto OpMy C MNOCKMM UM KOCbIM AHULEM, obwmum obvemom oT 10
A0 3000 m°, ot 10 go 1000 m®, npeanoutuTenbHee ot 100 go 500 M°, npeanouTUTEnbHEE OT

100 go 400 m®, npegnoutuTenbHee oT 100 4o 300 m°.

MpenmyLLecTBO pacnonoXeHHbIX Ha Cylle CUCTEM COCTOUT B TOM, YTO MO CyLLECTBY
OTCYTCTBYET HEXenaTerbHOe B3aMMOAENCTBME C OKPYXAKOLWMMW BOAHLIMU NMYTAMWU 3a CyeT
CTPOroro KoHTpons otpabortaHHon Bogbl. CnegosartenbHo, puck 6ercrea poibbl U3 CUCTEMBI —
OfHa W3 OCHOBHbIX MPUYMH Ans GECnOKOWCTBA B Criy4ae OTKPbITbIX CUCTEM — SIBMSIETCS

HEeBbICOKNM.

Takum 06pas3om, B KOHTEKCTE HACTOSALLEro AOKYMEHTa 3aKpblTas cucTemMa akBakynbTypbl

— 3TO cuctema pbIGHOro MPOM3BOACTBA, CO3jatoLlasl ynpaBnsemMmoe B3aVMOAEWUCTBME MEXAY
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KynbTypon (pblboKn) N OKpyKalLEN Cpeaon, npu 3TOM, B LENOM, 3aKpbITble CUCTEMBbI

aKkBaKynbTypbl, OyAb TO pacnonoXeHHbIe Ha BOAE UMK Ha CyLle, NO3BONSIOT:

UCKNHOYUTb UNN 3HAYUTENbHO CHU3UTb 3arpA3HeHne BOAbl KOPMOM, CbeKaJ'IVIﬂMVI n

XMIMUYECKUMUN OTXOAaMM;
NCKNIOYNTL 6EercTeo BbipalmBaemMon pbibbl;

UCKMIOUUTL Mbenb MOPCKUX MMEKOMUTAOLMX U3-3a B3aUMOAEWUCTBUS C PasBOAMMOWN

pbibon n cetTamu;

UCKNHYUTb UK 3HaYUTENbHO CHU3UTb PUCK nepejadn B6onesHen u napasntos AUKOMY

F0COCHO; U

3HAYUTENbHO YMEHbLUUTb I'IOTpe6HOCTb B aHTMbMoTMKax wu cpeacrteax XUMUNYECKON

06paboTkn Npu BbipaLMBaHUK PbIOHI.

Cuncrema akBakynbTypbl MOXET NPEACTaBnSATb COOOM PEeUMPKYNALUOHHYKD CUCTEMY
aksakynbTypbl (PCA, aHrn. (Recirculating Aquaculture System, RAS)). PCA - 3To0
NOCneAoBaTENbHOCTL PE3EPBYaPOB Pa3BEAECHNS U PUNBTPOB C HEMPEPLIBHOW peLMpKynsaymen
N KOHTPONEM BOAbl ANS KPYrMOroANYHOrO MNOAAEPXKaHWS OMTMMAarbHbIX YycrnoBun. [ns
NPeAOTBPALLEHNS YXYALUEHUS KadecTBa BOAbI, €€ O4YMLIAT MEXaHW4Yeckn NyTem yganeHus
TBEPAbIX MpUMecen n BMonorndeckn NyTem npeBpaLlleHUs OnacHbIX CKOMMEHUA XMMUKaToOB B

HETOKCUYHbIE.

B kayectBe anbTepHaTuBbl, CUCTEMA aKBaKynbTypbl MOXET NPeACcTaBnATb CoGon
HEeNPEepbIBHO-NOTOYHYID CUCTEMY C MOCTOSIHHbIM MOTOKOM BOAHOW Cpeabl Yepes pesepsyap.
HenpepbIBHO-NOTOYHbIE CUCTEMbI MOFYT MPEeACTaBnATb COOOW MNPOTOYHbIE CUCTEMbI C
HenpepbIBHbLIM MOTOKOM BOAbI Yepe3 pe3epByap, T.e. pe3epByap COAEPKUT MO MEHbLUEN Mepe
OfVH BOAOBMYCK ANS MpUema CBeXel BOAbl M MO MEeHbLUe Mepe OAWH BOALOBbLINYCK, Yyepes

KOTOpPLIV BOAY cOpackiBaloT U3 pesepayapa.

[na nogaepxaHus onTUMarnbHOro Kadectsa Bogbl NMPUMEHSIIOT U Lpyrue BUAbI OYUCTKN,
Hanpumep, CTepunu3auulo  yrnbTpadroneToBbIM  U3NYyYEeHWEM, O30HWPOBaHWE U  BBO,
kucnopoga. [laHHas cucrema no3BonsieT MUHUMU3NPOBATb MHOMME 3KONMOrMYeckne HeLocTaTku
aKBakynbTypbl, B TOM uucne — 6erctBo pbibbl, notpebneHne BOAbl WU MOCTYNNeHue
3arpsAsHSOLWMX BewwecTs. Ha npakTuke Takke AOCTUIHYT POCT 3phEeKTUBHOCTM NCNONb30BaHNUS

KOpMa 3a CYeT obecnevyeHns ONTUMAanNbHOro Ka4yecTsa BOAbI.

YkasaHHble CTagumM LUKNa XU3HU MOXHO pacCMaTpuBaTb Kak OTpaKatoLme CE30HHbIe
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M3MEHEHMS1, KOTOpble BO3AencTBoBanM Obl HA Nococs Ha Borne. Tak, MepByld CTaguio uUukna
XKU3HN MOXHO paccmaTpuBaTb Kak NETHIOW CTaguio, a CrneaylowmMn 3a Nepson ctagmen uyukna
XM3HN MEpUo] MOXHO pacCcMarpuBaTh Kak 3UMHIO CTaguto, 3a KOTOPOMW Creayer NneTHsAS
cTtagus. M HakoHel, MOCMeAHIon CTaauio (BbIAEPKKM) MOXHO paccMaTpuBaTtb Kak 3UMHION

craauio.

CuuTaerca, 4To y N0OCOCH, Kak U ApYyrMx pbib, OT PUTMOB MENaTOHWMHA, NO MEHbLUEN
Mepe, 4YacTUYHO 3aBUCUT BPEMEHHas KOOpAMHaUMs MHOMMX (PU3MONOrMYECKUX MpOLEeCCoB,
Hanpumep, cMonTUdUKauMM u penpoaykumu. Jlococb YyBCTBUTENEH K CBETY, MpU 3TOM
CUYMTAETCS, YTO NOPOr BOCMIPUHMMAEMON MHTEHCUBHOCTM cBeTa cocTasnsieT 0.012 - 0.016 Br/m?
(NNéknep (LeClergc) ¢ coasTtopamun, Aquacult Eng. 44, 35-47 (2011), Mwuro (Migaud) c
coasTopamy, J. Pineal Res 41:42-52 (2006)). [py 3TOM, UHTEHCMBHOCTb CBETa OT MPAMbIX
COMHEYHbIX Ny4YEer Ha MOBEPXHOCTU 3EMNU, KOrga ConHue B 3eHuTe, coctasnseT okono 1030
Br/M?. OpHaKo, YuMTbIBAS 3KCTPEMAmbHbIE CYTOUHbIE W3MEHEHWS UHTEHCMBHOCTM CBETa OT
COMHEYHbIX NyYen, a TakkKe 3HauuTenbHble reorpauyeckne pasnuuus, UusnydYeHve Ha
NOBEPXHOCTU 3eMMnM COCTaBNsAeT B cpefHeM okono 340 BT/M?, npu 3TOM CE30HHbIE U3MEHEHMS
MaKCUManbHOro CyTOYHOro U3nydeHus Ha cesepe EBponbl (B AHrnmn) coctaesnaT or 200 B

Aekabpe ao npubnuautensHo 900 BT/M? B UioHe.

OueBnAHO, 4TO CE30HHbIE W3MEHEHUSI OOYCMNOBMEHbI COYETAHUEM CHUXKEHHOM
WHTEHCMBHOCTU CBETa M3-3a2 YMEHbLLUEHUS CYTOMHOrO KONMMYecTBa 4acoB COMHEYHOro cBeTa U
CHWDKEHHOIO U3MYYEHUS U3-3a MONOXEHUs comnHua. XXMBOTHbIE, HanpuMMep, NOCOCb, AOIMKHbI
4YyBCTBOBATb 3TU U3MEHEHUS. Y NOCOCHA PasBUNCA OYEHb YYBCTBUTEMbHbIA OpraH 4yBCTBa
CE30HHOCTW, BCNEACTBUE YEro TO, YTO SABMNSAETCHA «AHEM» B €ro BOCMPUATMM, 3HAYUTENBHO
OTNUYaETCs OT TOro, YTO SABMSETCA UM B BOCMPUSATUM OObIMHOrO 4ernoeka. [MoaTomy Ans
nepexoaa OTO «AHSA» K «HOYM» B KOHTEKCTE HaCTOSLLEro AOKYMEHTa HYXXHbl HU3KUE YPOBHU
OCBELLIEHHOCTW, BCMEACTBME Yero [ANA «MeTHero» nepuoga MOXeET ObiTb XapakTepHa
OTHOCUTENBHO HU3Kas MHTEHCUBHOCTb CBETA B KaXaoM 24-4acoBom yukne. [pu 3Tom Ans Toro,
yTOObl NTOCOCb UCMbIThbIBAN BO3LENCTBUE YCMOBUN, 4ENCTBUTENBHO NOLOOHBIX 3UMHUM, HY>KHO

nojgaepXXmeatb yCrioBuA CUNBHOWN TEMHOTBI.

Takum 06pasom, B KOHTEKCTE HAacCTOSALEro AOKYMEHTa WMWUTUPOBaHHbIE 3UMHME U
NEeTHUE YCNOBUS OCBELLEHWS NpeacTaBnatoT cobol yCroBms, KOTOPbIe NOCOCh BOCTMPUHMMAET
Kak 3UMy WnM neTo, onpejensiemble, rmaBHbIM 00pasomM, yCroBuSIMW ocBelyeHusi. To ecTb
BbIp@XXEHUSI «UMUTMPYEMOE feTHee CBETOBOE BO3AENCTBUE» U «MMUTMPYEMOE 3UMHee
CBETOBOE BO3ZENCTBME» CreAyeT NOHUMAaTb Kak UMUTaLMIO CBETOBOMO BO3JENCTBUS, KOTOPOE
NOCOCh BOCMPUMET Kak YCNOBWS NeTa Wnv 3umMbl. Takum oBpas3oM, JaHHbIA TEPMUH Takxke

MOXEeT oO3HayaTb BO34ENCTBME YCMNOBMA €CTECTBEHHOrO OCBELLEHMS COOTBETCTBYIOLLErO
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CE30Ha, T.e. €CTECTBEHHbIX NMETHUX UNN 3UMHUX YCMOBWUWA. BbipaljmBaHue MOXET BKNoYaTb B
cebda, B KakouW-nMOO KOHKPETHbIA CE30H, BO3AEWCTBME COOTBETCTBYHOLUMX YCIOBUN
€CTECTBEHHOrO OCBELLEHUS, UMUTMPOBAaHHbIX YCMOBUA OCBELLEHMWS, UNN U TeX, U ApYyrux, T.e.
OAWH WINN HECKONbKO NEepuOAOB ECTECTBEHHOr0 CBETOBOIMO BO3AEWCTBUS, KOTOPbIM
NPeALIECTBYIOT UMM 3a KOTOPbIMWU CMEAYIOT OAWH UNN HECKOMNbKO MEPUOLOB UMUTUPOBAHHbIX

YCIOBUI OCBELLEHUS.

COOTBETCTBEHHO, BbIPaKEHNE «CBETOBOE BO3AEWCTBME» B HACTOSILLEM [AOKYMEHTE
O3Ha4yaeT CBET C WHTEHCMBHOCTLIO, KOTOpas MOXET OblTb BOCMPUHATA nococem. Tak,
«CBETOBOE BO3AENCTBME» MOXET O3HayaTb, YTO MHTEHCUBHOCTb CBETA, BO3AEMCTBYIOLLErO Ha
10cocs, COCTaBnseT, NO MeHbLen mepe, okono 0,010 BT/M?, N0 MeHbLUEN mepe okorno 0,012
Bt/M%, no MeHbluel mepe okoro 0,014 BT/M? no MeHblueii mepe okorno 0,016 Bt/M% no

MeHbLLIe Mmepe okoro 0,018 BT/M? unu no mMeHbLueit Mmepe okono 0,020 Br/m?.

TemHOTa (Hanpumep, OTCYTCTBME CBeTa), HanpOTMB, MOXET MPEeACTaBnATb COOOW
YPOBHM OCBELLEHHOCTU HWXKE YPOBHEW BOCMPUSTUSI aTNaHTUYECKMM NnococeM. Tak, TEMHOTa
MOXET MpeacTaBnaTb COOOM BOCMPUHUMAEMYIO FOCOCEM WHTEHCMBHOCTL CBETA MEHee
npubnuamtensHo 0,018 BT/M? meHee npubnusutenbHo 0,014 BT/M?, MeHee npuBnuanTensHO

0,012 Bt/M?, MeHee npubnusutensHo 0,010 Br/mM? unu meHee npmbnusutensHo 0,008 Br/m?,

B uyenowm, «ocseuleHne» npeactaBnsieT cobON eCTECTBEHHbIN W/WMN UCKYCCTBEHHbIN
CBET C ANMHaMn BONH Buaumown obnactu cnektpa. CBeT MOXeT Bkntouvatb B cebsi BOMHbI
OnpeAeneHHbIX ANWH BUAMMOM oBnacTu ChnekTpa, MHade roBoOpsi, YKasaHHbI CBET MOXET

BKNtoYaTb B ceOs BOMHbI ANWHOW B OJHOM UMW HECKONMbKUX AnanasoHax BUagMMon obnacTu.

B HekoTOpbIX BapwaHTax, CBETOBOE BO3AEWCTBME Ha NOCOCA npeactaBnsieT cobon
cpefHee CBETOBOE BO3LENCTBME 3a Kaxabld 24-4acoBOW UMKN. Hanpumep, 3TO O3HavaeT
cBeToBoe Bo3gelcTBue 0.020 Bt/m? B TeueHve 12 yacos, 3a KOTOpbIM creayeT nonHas

TEeMHOTa, B pe3yribTaTe Yero cpefHee CBETOBOe BosgeiicTBre coctasnseT 0.010 Br/m>.

NHTEHCUBHOCTb CBETa MOXET NpeAcTaBnATb Cobon cpeaHee 3Ha4YeHNe MHTEHCUBHOCTH,
OonpeaensieMON Ha BEPXHEN MOBEPXHOCTU BOLHOW Cpeabl (Hanpumep, BOAAHOrO pesepayapa).
Nnu ke MHTEHCUBHOCTb CBETa MOXET NpeacTaBnsaTb COBON cpegHee 3Ha4YeHNe UHTEHCUBHOCTH,
onpeaensieMon Ha gHE BOAHOW cpenbl (BOASIHOrO pesepsyapa). Minn e MHTEHCUMBHOCTbL CBETA
MOXET npeacTaBnsaTe coOOM cpegHee 3HavyeHMe, M3MEPEHHOE B npegenax BOAHOW Cpenbl,

BKIOYAA M3MEPEHUS B BOAE, HA BEPXHEN NOBEPXHOCTM W/UNK Ha AHE BOAHOW Cpeabl.

Ob6bI4HO CUMTAaKOT, YTO ONnTUManbHas TemMnepartypa Ana nococa Ha BOne CoCTaBndeT

npubnuautensHo ot 12°C go 15°C. HecmoTps Ha To, 4TO pbiba MOXET BblaepxuBatb 1 6onee
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BbICOKME Temnepatypbl, Hanpumep, BnnoTb A0 20°C, No MeHblIen Mepe, B TEYEHUE KpaTKMX
NepuoAoB BPEMEHM, MOBbILIEHHAs CMePTHOCTb nNpu ©Gonee BbICOKMX TemnepaTypax
obycrnoBneHa un apyrumm daktopamn. B mnx 4ucno BXOAST: MOHWXKEHHas MNOLOBUTOCTb,
MOHWKEHHAs BbPKMBAEMOCTb WKPbl, 3aMeANeHHbIA POCT MarnbKoB M CMOJTOB, YMEHbLUEHHas
MNOTHOCTb  BblpalyMBaHWs, MOBbILUEHHas NPeAPacrnonoOXeHHOCTb K 3aboneBaHnsM  ©
CHUKEHHasi CNoCOBHOCTE MOMOAOrO NOCOCA U POpPenn KOHKYpUpOBaTb C APYrUMU BUMAAMU U
nsberate UCTpebneHna xuHMKamu. Takke CyLEeCTBYET HWKHWUIA Npeaen TemnepaTypbl, npu
KOTOPOM TOCOCb COXPaHSIET XU3HECNOCOBHOCTb, B YacTHOCTW, B3pocnas pbiba, ukpa, NMYNHKA

N Manbky Ha paHHen CTaaumn MOryT BblaepmBaTh TeMnepartypbl Bogbl, 6ruskne k 0°C.

ABTOpPbl HacToALEro n3obpeTeHns YCTaHOBUMKU, YTO KOMOWHaUMs TemnepaTypbl U
BPEMEHM SABMAETCA ONpeaensaowmmM pakTopom pasBuUTHS, XKN3HECTOCOBHOCTU N YCTONYNBOCTU
nkpbl. Kak npovnniocTpypoBaHoO B MPMBEAEHHbIX B HACTOSLEM LOKYMEHTE WUNMIOCTPaTUBHbIX
Mpumepax, ecnn EgnHnga HakonneHHon Tennotbl (EHT) 3a koMOMHMpOBaHHLIM NEpUoS «3Uma
— NneTo», MOryLMA crnepoBaTh 3a CO3pEeBaHMeM CMONTOB BO BPEMSA UMUTUPYEMOro neTa,
NPeBbILAET ONpefeneHHOEe BEPXHEee 3HayeHue, npoucxoaut  ObicTpoe  yxyAalleHue
Xn3HecnocobHoCTU n ycrtondmsocTn ukpbl. CooteBeTcTtBeHHO, EHT ykasanHoro nepuoaa
NPeanoYTUTENBbHO COCTaBnsieT MeHee npubnmsmtencHo 5000 eauHuy, npegnoyYTUTENbHEe
mMeHee npubnusutenoHo 4800 eauHWy, npefnoyvTuTenbHee MeHee npubnuantensHo 4600
€AVHNL, npeanouTuTencHee MeHee npubnuantenbHo 4400 eauHUY M npeanodTUTEnbHeE
MeHee npubnusntenbHo 4200 eauHuy. Ewe 6onee npegnouvtutensHo, EHT ykasaHHoro

nepuoga coctaensiet meHee npubnuantensHo 4100 eanHuL,.

B HekoTopbix BapuaHTax coBokynHaa EHT 3a nepuop «3uma — neto» cocrasnser
npnbnuantensHo ot 2000 go 5000 EHT, Hanpumep, npubnusntensHo ot 2000 go 4500 EHT,
Hanpumep, npubnusntensHo ot 2000 go 4000 EHT, Hanpumep, npubnuautensHo ot 2500 o
3500 EHT, nanpumep, npubnusntensHo ot 3000 go 3500 EHT, Hanpumep, npubnusntensHoO oT
2500 go 3100 EHT.

Ona  ofecnevyeHnss LOCTUXKEHUSI  MKPOW  OMPELENEHHOro pasmepa Wun  ee
»usHecnocobHocTn, EHT 3a ykasaHHbIM Nepuog NpeanoyvYTUTENLHO COCTaBMSAET MO MEHbLUEN
mepe 2000 egunHny, npeanodtTuTensHee no meHbwen mepe 2100 eguHny, NpeanoYTUTENbHES
no meHbwen mepe 2200 eauHuUy, npegnodTUTENnbHEe no MeHblwen mepe 2300 eauHuy,
npeanoYTuTENnbHEE MO MeHbwen mepe 2400 eamHuy n ewe Gonee nNpegnoOyYTUTENBHO MO

MeHbLUen mepe 2500 eguHuy.

CootBeTcTBEHHO, gnanasoH EHT 3a nepuwog, cneayowun 3a nepsbiM NEPUOAOM LUKNA
XKU3HN, MOXET cocTaenaTb npubnuamtenbHo ot 2000 go 5000 eamHuy, NpnbnuanTensHo oOT

2100 po 4800 eaguHuy, npmbnusmntenoHo ot 2200 go 4600 eamHuy, npmbnuauntensHo ot 2300
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4o 4500 eauHuny, npubnusutensHo ot 2400 po 4300 eaunHuny, npubnmsmntensHo ot 2500 go
4200 egnHuy, npubnmsmtensHo ot 2500 go 4200 eaunnHuy, npubnmsmntensHo ot 2000 go 4500
eanHny, npubnmsmteneHo ot 2000 po 4000 eguHuy, npubnusutenbHo ot 2500 pgo 3500
eavHny, npubnmsmteneHo ot 3000 po 3500 eguHuy, npubnusutenbHo ot 2500 pgo 3100

eanHUL.

CoBokynHast EHT 3a 3MHUIA LWKN XXM3HW, BXOASLMIA B NEPUOL «3UMaA — NETO», MOXKET
coctaBnAaATb npubnusntensHo ot 1600 go 3500 eauHuy, Hanpumep, npubnusntensHo ot 1800
Ao 3200 eauvHud, Hanpumep, npubnuautensHo ot 2000 go 3000 eguHUy, Hanpumep,
npnbnuantensHo ot 2000 go 2800 eguHuy, Hanpumep, npubnmnsmtensHo ot 2000 go 2800

eanHuL, Hanpumep, npnbnuautensHo ot 2000 go 2400 egnHuny.

[MpoAOMKUTENBHOCTL 3MMbl NO BPEMEHU MOXET cocTasnsaTb OT 8 A0 50 Hepenb, oT 10
4o 50 Hegenb, oT 15 po 50 Hegenb, Hanpumep, ot 16 go 50 Hepenb, Hanpumep, oT 18 fo 45
Hepenb, Hanpumep, oT 20 o 40 Heaenb, Hanpumep, oT 25 ao 35 Hepenb, Hanpumep, oT 28 A0

34 Hepenb, Hanpumep, ot 30 40 32 Hepenb.

CosokynHast EHT 3a neTHUW UMK XN3HW, BXOASLWMA B NEPUOS, «3UMa — NIETO», MOXET
coctaBnaTb npubnusntensHo ot 400 go 1500 egunHny, Hanpumep, npubnmsntensHo oT 500 o
1300 eauHuy, Hanpumep, npubnusutensHo ot 800 po 1200 eguHuy, Hanpumep,
npnbnusntensHo ot 700 go 1100 eaunHud, Hanpumep, npubnuautensHo ot 800 go 1000

efunHuL.

MpOAOMKNTENBHOCTb NETHEr0 LMKNAa XU3HW nepuoja «3uma — neto» OObIYHO MOXET
cocTaBnAaATb  npubnmanTensHo oT 6 Ao 20 Heaenb, npubnuautenbHo oT 8 Ao 20 Hepens,
npnbnuantensHo ot 10 4o 18 Hegenb, NpUbnManTensHO OT 12 Ao 16 Hegenb, NPUBNM3NTENBHO

oT 13 ao 15 Hegenb N NPUBNN3UTENBLHO 14 Hedenb.

Mpouecc cmonTudUKauun co3gaeT MEexXaHu3Mm, MO3BOMSLWMN nococko BopoTbea C
OCMOTUYECKM [JaBlNEHNEM, CO34aBaeMbiM MOPCKOM Bopon. CpepHsia coneHocTb (ofias
MUHEpanmnsayns) MOpCcKon Boabl coctaBndaeT okono 35 000 yw/mnH (4To paBHaeTca 3.5% wnnu 35
r/n), Torga Kak COneHoCTb nnasmbl pbibbl coctanset okono 10 000 y/mnH. Takum obpasowm,

nocock 6opeTcs € rpagnueHToM BenuumnHom okono 25 000 v/mnH.

ConeHocTb cpeabl cornacHo n3obpeteHnio MoXeT B obLyem cny4vae coctasnaTb ot 0 o
35 000 4/mnH, T.e. ykasaHHas cpefa MOXeT npeactaBnaTb coO0M MOPCKYD BOAY, MPECHYHO
(HeconeHyro) Boay Unu BOA4Y C COMNEHOCTLIO MEXAY MPECHON M MOPCKOW BOAOW. Hampumep, B
NPeAnoYTUTENBHOM BapuaHTe MOXHO noaaepusarb Oonee HU3KYK0 CONMEHOCTb, HamnpuMmep,

npnbnumsntensHo ot 0 go 30 000 u/mnH, npubnusntensHo ot 0 4o 28 000 y/mnH unn ot 0 go 26
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000 y/MnH. B HEKOTOPLIX BapnaHTax CoONeHocTb cocTaenseT ot npubnuantensHo 10 000 y/mnH
4o npmnbnusntenoHo 35 000 y/mnH, oT npubnuautensHo 20 000 4/mMnH 40 npubnnsnTensHo 35
000 y4/mnH, oT npubnusntensHo 20 000 y/mnH 4o npubnmamntensHo 30 000 4/mMnH, Hanpumep, oT
npnbnumanTtenbHo 22 000 4/mnH 8o npnbnusmtensHo 28 000 4/mnH, oT npubnusntensHo 24 000
4/MNH Jo npubnuautensHo 28 000 u/mnH, ot npubnuantenbHo 24 000 4/mnH 40
npnbnuantensHo 28 000 y/MmnH, nnn npudnmuantenbHo 26 000 4/mMnH Ha nobon U3 CcTaaun
Uukna xusHu. Neproa «3uma — neTto» MOXHO peanv3oBaTb B BOAHOW OKpyXKalollen cpeae
nobon enaemom CONeHocTU. B  HEeKOTOpbIX BapuaHTax CONMEHOCTb COCTaBnsieT oT

npnbnuantensHo 26 000 4/mnH 4o npubnusntensHo 35 000 4/MnH.

OAHY Unu HECKOmNbKO CTaguMn LMUKNa >KM3HU MOXHO OCYLLECTBNSATb B BOAE C HU3KOW
coneHocTbio. ConeHocTe TakouM Bogbl B obuwjem cnyyae coctaenseTr meHee 5000 4/mnH,
npeanoytutensHee meHee 3000 u/mnH, npegnodvtutencHee meHee 2000 u/mnH, ewe 6Gonee
npegnoytutensHo meHee 1000 y/mMnH. B yacTHOM npeanoyTUTENbHOM BapmaHTe BogHasa cpeja

Ha CTagunun BblASPXKN MOXKET UMEeTb HU3KYHO CONEHOCTb.

MNOTHOCTb MOCaAKM Nococst B npouecce (KOnM4ecTBO NOCOCEN Ha eauHuLy obbema B
cpene) MOXET npeanodTuTensHo coctaesnate oT 10 go 100 kr/m>, 10 - 50 kr/m3, 10 - 35 kr/m®,
unu 10 - 30 kr/m®, 15 - 30 kr/m®, 20 - 30 kr/m®, 25 - 30 kr/m*, unu okono 15 kr/m°, okono 20 kr/m®,
okono 25 kr/m® unm okono 30 kr/m°. MoxeT 6bITb NPeAnoOYTUTENBLHO, YTOObI NAOTHOCTL NOCaAKM

Bbina meHee 30 kr/m°, meHee 25 kr/m®, meHee 20 kr/M® unu meHee 15 kr/v®.

Bo Bpems BblpalyBaHWs NOCOCH MOXHO KOPMUTb OObIYHbIM KOPMOM, Hanpumep,
rpaHynamMun m3 pbiGHOM MyKU Unu pbibbero xmpa. B npeanoytuTensHOM BapnuaHTe KOPM MOXKET
BKMIOYATb AOMOMHUTENbHbIE WHIPEAMEHTbI, HaMpPUMep, PacTUTENbHYD MyKy, 3KCTPaKTbl

pacteHun (3nakos, 6060B, COU U T.M.), BUTAMMHbI, MUHEPArbHbIE COMNMN N aCTaKCaHTUH.

MpenmyLecTBOM UMKPbl, MOMYYEHHOW CnocoboM COrnacHo U30OPETEHUID, SIBMSETCS
KPYMHbIA pasmep W BbICOKAsA >KU3HECNOCOOHOCTb. B cpegHem, AvameTp WKpbl MOXET
COCTaBNATb MO MEHbLUEN Mepe 3 MM, NPEANOMTUTENBHEE NO MEHbLUEN Mepe 4 MM, elle Gonee
NPeanoYTUTENBHO MO MEHbLUEW Mepe 5 MM mnu no MeHbwen mepe 5.5 mm. B cpegHewm,
ANaMETP NKPbl MOXET COCTaBnsATb OT 3 40 10 Mm, npeanodYTUTENBHO OT NPUBAN3NTENBHO 3 4O
9 MM, NpegnoYTUTENBbHEE OT NPUBNU3UTENBHO 4 40 8 MM MNK OT NPUONU3UTENBHO 5 10 7 MM

unu ot npudnmnsntensHo 5.5 10 6.5 mm.

Pasmep mkpbl MHOrAa OLIEHUBAIOT NO KOMUMYECTBY MKPbI B 3aHUMaemMoM eto obbeme. Tak,
ecnn B ob6beme BEMUUYMHOW OAUH nuTp cogepxkmtcss 6000 MKPUHOK, CPeaHMn pasMep WKpPbI
coctaBnsaeT okono 5.8 mm. Pasmep ukpbl 06paTHO NponopyMoHarneH ee Konm4ecTesy B obbeme.

CoOTBETCTBEHHO, UKpa, nony4vyaemasa cornacHo |/|306peTeHv|ro, MOXEeT npeanovYTUuTeslbHO UMETb
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Takon cpegHu pasmep, 4Tobbl B 06beme BENUUNHON OaunH nuTp cogepxkanock ot 2000 go 10
000 ukpuHok, Hanpumep, ot 3000 go 10 000 ukpuHok, Hanpumep, oT 4000 go 9000 MKPUHOK,
Hanpumep, oT 4000 go 8000 mkpuHok, Hanpumep, oT 5000 go 8000 WKPWUHOK, Hanpumep, OT
5500 go 7000 WUKPUHOK.

YnN3HecnoCcoBHOCTb  UMKPbl  MOXHO OMNPEeAEnnUTb Kak MPOLEHTHYIO AOMNIO  MKPbI,
Jocturaiowlen onpegeneHHon dasbl  pasButua. Hanpumep, >XM3HEeCnOCOOHOCTb  MOMKHO
N3MEPSATb Kak MPOLIEHTHYIO AOMI0 UKPbI, Pa3BMBLUENCS B BbIKMIOHYBLUMECS 3MOPUOHBI. Mnu e
JKM3HECMOCOBHOCTb MOXHO M3MEPSTb Kak NMPOLIEHTHYIO AOMIO MKPbI, AOCTUMLLIEN CTagum rnaska,
T.€. CTagun, Ha KOTOPOW BUAHbI TEMHble rnasa 4epe3 mMemOpaHy WMKPUHKM (Ha BOme 3TO

NpPoOUCxoanT B cpegHem Yepes 20 - 50 gHen).

Mpepnaraembii cnoco® MNOnyyYeHUs UKpbl 06eCneyYnBaeT BbICOKYHO BEPOSATHOCTBID €e
HOPManbHOro PasBUTMA U MpPEBpaLLEHNa B 340pOBble 3MOPUOHLI. Tak, ee BbIKMBAEMOCTb A0
CTaAuun, Ha KOTOPOW BMAHbI rnasa (MKpa Ha CTaguu rnaska), MOXEeT COCTaBMnsATb MO MEHbLUEN
mepe okono 40%, no MeHbLen mepe okono 50%, no MeHbLen Mmepe okono 60%, N0 MEHbLUEN
mMepe okono 70% vnn no meHbLuen mepe okono 80%. BepKMBaAeEMOCTb 40 CTagum rnaska Takke
MOXET COCTaBnATb OT npubnmsmtensHo 40% o npubnuautensHo 90%, OT npubnmsnTensHO
40% po npubnuamtensHo 80%, ot npubnuautenbHo 50% po npubnusutenoHo 80%, oT
npnbnusntensHo 60% po npubnusmtensHo 80% wnn o1  npubnmsutenbHo 70% Ao

npnbnmsnTensHo 80%.

BbpknBaemMocTb UKpbl, cobOMpaemMon cornacHo Wu3obpeTeHuto, A0 CTagum rnaska
NpPeAnoYTUTENBHO COCTaBNSAET No MeHbluen mepe 40%. MNpyn 3TOM NPesnoYTUTENBHO, YTOObI
BbDKMBAEMOCTb UKPbl 4O CTaauu rnaska Obina Bbille, Hanpumep, nNo MeHblien mepe 50%, no
MeHbLuen mepe 60%, no meHbwien mepe 70% unm no meHbwen mepe 80%. BbhkuBaeMoCTb
WKPbl MOXET COCTaBnsATb OT npubnuautensHo 40% po npubnusntenoHo 90%, Hanpumep, OT
npnbnusntensHo 50% [0 npubnusmtensHo 80% unn o1  npubnmsutensHo 60% Ao

npnbnuanTensHo 80%.

Cnocob Takke obecneumBaeT BO3MOXHOCTb MOMYYEHUSA MKPbl HE3AGBUCUMO OT CE30Ha.
OpHOBpEMEHHOE yrnpaBneHne TemnepaTtypon u GOTOLUMKIOM MO3BONSAET OCYLECTBNSATb
KOPPEKTMPOBKM ANA obecrnevyeHns BO3MOXHOCTU KPYrNOroguYHoro Hanuums pbibbl B cTaguu
HepecTa C O4HOBPEMEHHbIM COBMIOAEHNEM KPUTEPUEB KPUTUMYECKOrO Beca II0COCH B KOHLE
NepBoro UMKNa >XWU3HKM nocne cmontudukaumm (nepBoro neta) u yaepxaHma EHT 3a
cneaywwmi nepuog, BkMYawwmn B ceba no MeHblIed Mepe OAWH 3UMHUIA nepuod, 3a
KOTOPbIM CneayeT NeTHu nepuos, B gnanasoHe, obecneynsaroliemM onTuManbHoe nonyyeHme

VKPbI.
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Hanpumep, Temnepatypy Ha niobon U3 cTagui LMKNIa XXM3HU MOXHO perynmpoBarb A4S
MOBbILUEHUS/CHUKEHNSA CKOPOCTU pocTa. Npn 3TOM NpeanovTUTENbHO, YTobbl TEMNepaTypa Ha
nobon cTagun yukna xusHu bbina He Bbiwe npubnuautensHo 15°C — onTumansHoOM A4N§a pocTa
aTnaHTM4eckoro nococd temnepartypebl. Npn atom, B obuwem cnyyae, Temneparypa B noboun
Nepuos LMKna X1sH1u MOXeT CoCTaBnsaTb npubnusntensHo ot 2°C go 18°C, npubnusntensHo
or 1°C po 15°C, npubnusutensHo ot 3°C go 15°C, npmbnuautenbHo ot 5°C po 14°C,
npnbnuantensHo ot 6°C go 14°C, npubnuautensHo ot 7°C go 14°C, npubnusutensHo ot 8°C

80 14°C, npubnumamtensHo ot 8°C go 12°C, npmbnunsutensHo ot 9°C go 11°C.

Temnepartypa B pasHbIX LMKNaxX >XU3HU MOXET OblTb WAEHTUYHOW WNu pasHou. B
NPeANOYTUTENBHOM BapUaHTE MOXHO MNOALEPXKMBATL TEeMMepaTypy Ha CTagum BbILEPKKW,
Korga 3penbli MOCOCb HAaXOAMUTCS B OXULAHWMM HEPECTa, HKE, YEM Ha MPeAbIAYLUMX CTaausx
LMKna Xn3HW. Tak, TemnepaTtypa Ha CTaguu BblAEPKKM MOXET ObiTb BbibpaHa Takmum obpasom,
yTobbI cocTtaBnsaTb NpubnusntensHo ot 1°C go 8°C, ot 2°C po 8°C, ot 3°C go 8°C, Hanpumep,

npubnuantensHo ot 4°C go 6° unu npnbnusutensHo 5°C.

Pbify, He Co3peBLUYIO 3a €AUHCTBEHHbIN KPYr Nepuoja «3uma — neto», CneayoLlero 3a
nepeon neTtHen craguen (Hanpumep, poiba He co3peBaeT B MNEPUOL «3uma — IeToy,
CNeAyrLWMA 3a NEPBLIM LMKIOM XKMU3HWN), MOXHO HanpaBwTb ANS MPOXOXAEHUS BTOPOro Kpyra
«3MMa — NeTOy, T.€. BTOPOro Kpyra nepmoga «3vma — netoy». [ns 3Toro HeCo3peBLUEro fococs
yAANSoT CO CTajuv BbIAEPXKKW, CRefylolwen 3a Nepnojom «3uma — neTto», U Bo3BpallatoT B

pesepByapbl, r4e OH NPOMAET BTOPOM KPYr «3MMa — NeTo».

CoOTBETCTBEHHO, Cnoco® cornacHo UW300peTeHUID MOXeT Bknovate B cebs
JAOMOMHUTENbBHbLIN 3Tan, HA KOTOPOM NOCOCH, HE CO3PEBLLEro Ha MOMEHT HACTYMNMNEeHUs cTaauu
BbIAEPXKWN, HanNpaBnsOT AN NPOXOXAEHUA BTOPOro Kpyra nepvoaa «3uma — netox». [locne
NMPOXOXAEHMS BTOPOro Kpyra Takoro nepuoga, Nococs NepeBoAAT Ha CTaaulo BbIAEPXKKU ANS

HepecTa.

Jlococb, He CO3peBLUMI NOCME YKa3aHHOrO BTOPOro Kpyra nepuoja «3uma — neToy,
MOXeET ObITb 3abpakoBaH UM UCNOMb30BaH ANs APYrov Uenu, Hanpumep, 4ns ynotpebneHus B

MULLY YErNOBEKOM.

KpaTkoe onucaHue yepTtexen

Cneuyvanucty 6yaeT NOHATHO, YTO PaCKPbITbIE HUXKE YEPTEXU CRyXKaT MCKIOYUTENBHO
AN Uenen nnniocTpupoBaHns. YepTexu HU B KOEN Mepe He NpeaHasHaueHbl AN orpaHnyeHus

obvema ngen HacTosiLero nsobpeTeHus.
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OUI. 1 nnncTpupyeT U3MEHEHNs cpeaHero pasvepa (gnameTtpa) UKpbl B 3aBUCUMOCTU
oT EaunnHuny HakonneHHon tennotel (EHT) BO Bpemsa BbipalimMBaHusi NOCOCS Kak PacKpbiTO B

HacTOSILLEM [OKYMEHTE.

OUTl.2 MNNCTPUPYET U3MEHEHUSI CPEAHEN CMEPTHOCTU WKPbl (HA CTaguu rnaska) B
3aBMCUMOCTU OT EaunHuy HakonneHHon TennoTbl (EHT) BO Bpems BbipawmBaHMs Nococs Kak

PaCKPbITO B HACTOSILLIEM A OKYMEHTE.

OUI.3 nnncTpupyeT CMEPTHOCTb UKPbl B 3aBucumoctn oT EHT BO Bpemsa 3umMmHero

LMKNA XXU3HWU Nepuoja «3uma - NeTo» Ans pasHbix rpynn Sa/mo salar.

OUl .4 nnniocTpmpyeT CMEPTHOCTb MKPbI B 3aBUCUMOCTU OT coBokynHon EHT 3a nepuog

«31ma — nNeTo» 4NN pasHbIX rpynn Sa/mo salar.

OUI.5 nnncTpupyeT CMEPTHOCTb UKPbl B 3aBucumocTtn oT EHT BO Bpemsa 3vmMmHero

LMKNA XXU3HWU Nepuoja «3uma - NeTo» AN pasHbix rpynn Sa/mo salar.

OUI.6 nnncTpmpyeT CMEPTHOCTb MKPblI B 3aBUCUMMOCTM OT EHT BO Bpemsa neTtHero

LMKNA XXU3HWU Nepuoga «3Mma — NeToy» AN pasHbix rpynn Sa/mo salar.

OUI.7 nnniocTpmpyeT CMEPTHOCTb UKPbI B 3aBUCUMOCTU OT coBokynHon EHT 3a nepuog

«31ma — neTo» ANns pasHblx rpynn Sa/mo salar.

OUI.8 unnrocTpupyeT cpeaHni pasmep UKpbl (B eAuHULEX KONMYECTBa MKPbl Ha NUTP

ob6bema) B Nnepuos «3nma — neTo» Ans pasHblx rpynn Salmo salar.

BbileykasaHHble OTNUYUTENbHbLIE NPU3HAKM U AOMNONMHUTENbHbIE AeTany n3obpeTeHus
bonee nogpobOHO pPacCKPbITbl HWXKE Ha Mpumepax, npeaHasHadeHHbIX Ans Toro, 4ToObl

AOMNONMHUTENBHO NPOUNTIIOCTPUPOBATL N30OPETEHME, HO HU B KOE Mepe He OrpaHnYnTb ero.

Mpumepbl ocywlecTBneHnss OyayT pacKpbiTbl HDKE Ha npumepax duryp. MNpumepsi
npuBegeHbl Ans obecneyeHns BO3MOXHOCTU 6onee rmybokoro NOHMMaHUs N3obpeTeHns, HO He

OrpaHn4mnBaloT ero ooLeMm.

Hwxe packpbiTa nocregoBaTtenbHOCTb 3TanoB. Cneyuanucty OyaeT MNOHSTHO, 4TO
NOPSIAOK 3TarNoB HE MMEET pelLuatoLLero 3HavyeHus Ans KoHdUrypaumm, kotopas AorkHa ObiTb
cosjaHa B pesynbTare UX BbINOMHEHUS, NN LENCTBUSI 3TON KOHMUrypauum, 3a UCKIoYeHnem
criyyaeB, korga WHoe crefyeT M3 KoHTekcta. Cneuwanucty Takke OyAeT MNOHSATHO, uTO,
HEe3aBUCMMO OT Mopsifka 3TanoB, MEXAY HEKOTOPbIMW WNU BCEeMW 3Tanamuv MoryT ObiTb

BPEMEHHbIE NMPOMEXYTKN.
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Hactoswee nsobpereHne OTHOCUTCHA K YMydlleHHOMY crnocoly nonyyeHus n cbopa
pbiOben NKPbI aTnaHTM4Yeckoro nococq. B ocHose cnocoba NexuT onTuMmnsayms onpegeneHHbIX
napameTpoB npouecca pasBefeHUs, B YaCTHOCTU — BbISBNEHHbIW (PakT TOro, Yto 3a Nepuoa
«3umMa — neTo» BO Bpemsa BblipawuBaHua EauHuuya HakonneHHon Tennotel (EHT),
BO34ENCTBYIOLLEN Ha B3pPOCMOro fococs, AOMKHA HAxXOAMTbCS B ONPEeAEeneHHOM AunanasoHe

Ana ONTUManbHOro NOoNy4vYeHUa UKPbl N ee KavecTBa.

B nepuoa «3uma — neto» npoucxogut obpasoBaHMe UKPbl B SAWYMHUKaX, MO3TOMY
YCIOBUS Ha 3TOW (hase Co3peBaHMs BaKHbI ANS NONYYEHUS1 340POBOW XKN3HECNOCOBHOW UKPbI.
Ecnn nossonuntb NOCOCK pacty U passuBarbcsa cnuwkom gonro (EHT 3a ummtupyemble
3UMy/neTo, crneaylwme 3a npoANEeHHbIM IETHUM MEPUOAOM, NPEBLICUT OMNPeLENEHHbIN
npegen), ukpa He byaeT xu3HecnocobHon. Kak 6yaeT BUAHO M3 HWKECHEAYIOLWMX NPUMEPOB,
ObINIO YCTAHOBIEHO, YTO Ka4eCcTBO UKpbI pacTteT ¢ poctom EHT fo onpeaeneHHOro MOMEHTA,

O4HAaKO NpPW CAMLLKOM BbICOKON EHT kauyecTBo nkpbl (pasmep, CMEPTHOCTL) YXYALLAETCA.

Mpumepsl

B Hwxecnegylowmx  HeOrpaHWYMBaOLWUX NpUMepax nNpuBEeAEHbl  pesynbTarbl

3KCMEePVMEHTOB, UNMIOCTPUPYIOLLME HEKOTOPbIE NPEUMYLLECTBA N300PETEHNS.

MpowegLwero cMoNTUUKaALMIO aTnaHTUYEeCKOro rococa BblpaluBany B NETHUX
yCnoBusx (BO3AENCTBNE CBETOM, CO3aBaeMOe BHYTPEHHUM FIOMUHECLEHTHbLIM OCBELLEHNEM,
06bI4YHO 22 Yaca B KaxkaoM 24-4acoBOM LMKIE), MOCNe Yero nepesenu B pesepeyapbl 06beMOM
300 M*, Koraa ero cpeAHsis Macca CoCTaBnsna NPMBNM3UTENbHO 4 Kr. BbipocTHbIe pesepByapbi
ObInNKn pacnonoXeHbl Ha CyLle B Npegenax 3gaHun 6€3 BO3MOXHOCTN NPOHUKHOBEHUSA B 3A4aHUS
conHeyHoro ceeta. [locne nepesoga, pbiby MnocTaBunM B YCMNOBMS 3UMHEro nepuoja, ¢
doTonepnogom, COMEHOCTbIO W TEMMepaTypon, packpbiTbiMu Bbilwe. OBObIMHO CBETOBOE
BO3JENCTBME B 3UMHMIA MEPUOL COCTaBMANO OKOMO 8 4acoB B KaXKAOM 24-4acOBOM LMKIE,
Temnepartypa Bogbl coctasnsana ot 10 go 12°C, a COMNEHOCTb — OKOMO UMM HEMHOIO HWXe
COMNEHOCTU MOPCKOM BOAbl (OObLIMHO B npegenax okono 26-35r/n). B 3aumHMiA nepuoj poiby
KopMunn gocbita. 1o 3aBepLUeHNN 3MMHEro nepuoaa, Korga HekotTopas YyacTb pbibbl nepewna K
nornoBomMy  co3peBaHuo, ©Obinu  BBeAeHbl B AEUCTBME  NETHWE  yCrnoBus B
pesepByapax/NMoMeLLEHUN C OnpeAereHHbIM NepnoLoM CBETa (BO3LENCTBME CBETOM — OObIYHO
22 vyaca B kaxgom 24-yacoBom uukne), Temnepatypon (okono 10-12°C) n COneHOCTbIo, Kak
packpbITOo Bbiwe. [1o 3aBeplleHMM neTtHero nepuoga Obinv BBELEHbl B LEUCTBME 3MMHUE
YCINOBWS, PackpbITble Bbile, C hOTONEPUOAOM, TEMNEPATYPOU N CONEHOCTLIO ANA 3aBEPLUEHMS
npouecca HepecTta A0 Tex Mnop, noka 3penas ukpa He Obina otobpaHa (cobpaHa) y kaxgon

CaMKW.
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Mpumep 1

JIvHun Salmo Salar BbipawmBany B 3aKkpbiTbIX pe3epByapax C MNPEeCHOW BOAOW B

mecTHocTu Kollafjordur B Uicnanguw.

Mocne cmonTuduKauum CMONTOB BbipalMBanu B ABYX MeCTHOCTAX: Kalmanstjorn u
Vogavik (Ucnangms). BblpawmBaHne OCYLWECTBAANM B PaCNOMOMXEHHbIX Ha  cywe

LUMPKYNALMOHHBIX pe3epByapax ¢ UCMONb30BaHWEM BOAbl U3 OKPYKatoLLen MECTHOCTW.

Kaxgass rpynna wusHadanbHO cojepxana B cpegHem okono 2000 cmonTos,
BblpalLMBaHNEe NPOUCXOAUIO B ABYX pe3epByapax, Npu 3TOM pe3ynbTarbl ykasaHbl B CPeAHEM

AN KaXKa oW rpynnbl.

Bo Bpems BblpalMBaHMUs HEKOTOpPbLIE NapameTpbl (TeMmneparypy U Bpemsi) BO Bpems
NepBoro UMUTUPOBAHHOIO 3MMHEro nepuoga, Cneaylwero 3a CMONTUMUKaLUNEN, N3MEHSNN,
npyM 3TOM OCTaBnNAa ApPYrMe YCrNoBMS OTHOCUTENbHO MOCTOSHHLIMW ANS  MNOCNeAyrLwmnx

UMUTUPOBaHHbIX NeTa U 3UMbI, 40 TeX Nop, noka He Gbina cobpaHa ukpa.

Tabnuua 1. CBoaHbIE AaHHbIE O BblpallMBaHWU NAPTUIN JI0COCS

. - N l:E ¢ Bl PN I z s 33 as g’ - |=
g © - \—% w \—% N% IGJ>,£S %g’:E%E 5‘2’ :g' il_ (=}
E ST | cgo| T |oo| mo|oHIS FToxw oklesF =2 |Ex|oxT R
2 SW | sz| o|lFrz| =5z |295/ 982 (g9 T3 82 (FS|awd
s © Sol 5 [Ro|lScomadn2g |@° |35 58 |22(8 3
el & |Ba|l"a o < 7 s |57 |©
K11-2b1 | 1330 5 | 61% | 95 |es77 | 571 | 207 42
20 | 882 | 12 | 10 : ! % |2212
2665
Vit-1a1 | 1764 | 28 | 870 | 12 | 11 | 44 | 73% | 81 |6528 | 572 | % |2634] 51
Vi1 1b1 | 2382 | 41 |e70| 12 | 10 | 44 | 88% | 10 |6580 | 571 33:%56 3052 63
Vi2-1a2 | 2424 | 38 | 935 9 | 85 | 79% | 12.3 | 5573 | 6,03 |27.87|3359| 59
12 %
23 41
K12-1b1 | 2719 | 37 |882| 12 | 10 | 48 | 50% | 95 |5802| 595 | % |3601| 59
3510
K11-1b1 | 3160 | 43 |882| 12 | 8 5 | o7% | 9 |5777| 596 | % |4042| 63
Kitel | 4116 | 56 |514| " | o | 5 | 8% | 9 |5783| 596 |*9%°|4630| 63

CBoaHble pesynbTathl npveegeHbl B Tabnuuye 1. OyeBMaHO, YTO NPU OYEHb BbICOKOW

EHT p[oBONMbHO pes3ko BO3pacTaeT CMEPTHOCTb WKPbl, YTO CBOAWUT Ha HET O4YeBMAHOE

yBENUYeHne pasmepa UKpbl Nnpu BospactaHum EHT.

lMpumep 2
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Ytobbl rmybxe msyumTtb BnmsHua EHT Ha kauwectBo umkpbl, Obinv npoaHanusnpoBaHbl
pesynbTaThl BblpalmBaHuga 62 rpynn Sa/mo Salar, nony4yeHHble 3a Nepuoj B HECKOSbKO MeT.
STV rpynnbl BblpaliuBanyM B pPackpbITbiX Bblwe ycrnosuax. 1o pesynbtatam u3MepeHun
KonuyecTsa UKpbl Ha eguHuLy obbema (1) ObInn BbIYNCIIEH CPEAHUN NaMETP UKPbI, UCXOAS U3

TOro, YTO MKpa nmeeT popmy cdepbl O4HOPOLHOIO pasmepa.

Kak BuaHo ns ®Ul.1, cpegHuin pasmep NKpbl SBHO U TECHO koppenupyeT ¢ EHT, BnnoTtb
4o npubnmantensHo 4000 EHT. OgHako, kak nokasaHo Ha OUIM.2, B gaHHOM gmanasoHe EHT

UMEET MECTO HEBOMbLLOW POCT CPEeAHEN CMEPTHOCTU NKPbI.

OpHako npu o4eHb BbiCokon EHT nponcxoaut crnaxvBaHne KpMBOW CpeaHero pasmepa
nkpbl. OAHOBPEMEHHO BO3pacTaeT CMEPTHOCTb WKPbI, YTO YKas3blBAeT Ha Hanuume BEPXHEro

npegena EHT ans nony4yeHns BbICOKOKQYECTBEHHON VKPbI.

[aHHble 3KCNEepPUMEHTbI UMMCTPUPYIOT TO, YTO ANS ONTMManbHOro cbopa WKpbl C
OAHOBPEMEHHO BLICOKMM Ka4ye€CTBOM (pasmepomM) M HU3KOW CMEPTHOCTLIO mkpbl, EHT cneayet
yAepXKvBaTb B ONpejeneHHoM aguanasoHe. B yacTHocTu, BaHO m3beratb CrULLKOM BbICOKOW

EHT, Tak kak npu cnuwwkom Bbicokorn EHT nponcxogut peskoe yxyaLleHne KadecTsa UKpPbI.
lMpumep 3

Bcero 6bino npoaHanuauposaHo 46 rpynn nococs ¢ obwum umcrniom naptun 324,
BblpalyeHHOro Ha aAByx ctaHuma B Ncnangum (Kalmanstjorn un Vogavik) Ha npegmet pasmepa u

CMEPTHOCTM VKPbI.

BblpawmBaHme OCyLWecTBNaAnM B YCNoBUAX, packpbiTbix B [Mpumepe 1. [locne
cMonTuduKaymm nococs BblpalymBanu 40 pasmepa, B CpefHEM COCTaBMSBLUEro OKOno 4 kr Ha
pbiby, B VMWUTMPOBAHHbIX IETHUX YCNOBMAX (B CpegHemM OKomno 22 4acoB CBETOBOrO
BO3JENCTBUS 3a Kaxable 24 4aca) C MNOCNeayoWuM Hadanom nepuoja «3uma — IeToy,
CBETOBOE BO3AENCTBME B KOTOPOM B CPEAHEM COCTaBMANO okono 8 yacos (3uma) n 22 vaca

(neTo) COOTBETCTBEHHO.

CMepTHOCTb OLeHMBanu Ha ctaguu rnaska (B cpefHem, B nepuos WMHKyGauum UKpbl).

Pa3mep MKpbl onpeaensinu Ha ocHoBe O6LLero Konuy4ecTsa NKpbl Ha NUTp obbema.

Bcero npoaHanusuposann 238 MWUMIIMOHOB WKPWHOK. [aHHble aHanusuposanu,
ucnonb3ys nporpammy RStudio. HopmanbHOCTb M OAHOPOAHOCTL AUCNEPCUN ONPEeAensann C
nomouypio Tecta LWanmpo - Yunka (P>0,05). lNMocne npuHATUA HOpMarnbHOro pacnpeaeneHus
AaHHbIX MPUMEHANN O4HOMAKTOPHbLIA ANCNEPCUOHHBIM aHanu3 Ana TECTUPOBAHUSA 3HAYMMOCTH

pasnuunin B CMEPTHOCTU B rpynnax npu pasHoix EHT. [Ona Bcex anocTepuOpHbIX CpaBHEHUN
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ucnonb3oBann kputepun Tbiokn. Koppenaumilo aHanmsmpoBanm  MeToaoM  KyOuM4eckow
NONUHOMMArNbHOM perpeccumn (NMHEWHOW perpeccun). lNonyyeHHble B pesynbTarte AaHHble

npeacrasneHel Ha dur. 5-8.

Pesynbrarsbl

Ha ®ur.3 npeacrasneHa 3aBMCUMOCTb CMepPTHOCTU oT EHT BO Bpemsi 3uMHero yukna
XM3HU nepuoga «3uma — neTo». FIBHOE CHMKEHME CMEPTHOCTM Habniogaerca B AManasoHe
3HayeHun EHT ot npubnumamtensHo 1800 go 2200 EHT, Hmwke n Bblle KOTOPbLIX CMEPTHOCTb
BO3pacTaeT. 3TO CBUMAETENbCTBYET O Ba)KHOM BKNAaAe 3MMHEr0o LUMKNA >XU3HWM BO BIMSIHWE

coBokynHou EHT B nepuog «3uma — neToy.

dur.4 vnnICTPUPYET CMEPTHOCTL 3a BECb Nepuog «3uma — neto». Mmeetr MecTo
CHWXXEHNE CMEPTHOCTU B AManasoHe 3HadeHun EHT npubnusmntensHo ot 2500 go 3100 EHT,

npu 3TOM Habnogaetcs POCT CMEPTHOCTU HWXKe U BbllLle AaHHOro gnanasoHa.

[aHHble Ha dur. 5-7 npeacTaBneHbl COBMECTHO C pesynbTaTtamu aHanusa MeTOLOM
HENMUHEMHOW perpeccun, npu 3ToMm cepbiM 0603HayYeHbl AOBEPUTENbHbIE MHTEpBanbl AnS
AOBEpUTENBHOM BEPOATHOCTM 95%. [aHHble Ha U5 [eMOHCTPUPYIOT SBHbIA  POCT
CMEPTHOCTU npu Bo3pacTaHum EHT ans 3sMMHero yukna >ku3Hu nepuoja «3uma — neTo», B
YaCTHOCTM — Bbiwe npnbnusutenoHo 2600 EHT. BnusHue EHT BO Bpems NETHEro LUuKna >Xn3Hu
(cm. dur.6) meHee 3HaAYUTENBLHO, NPU 3TOM OCHOBHOE BIIUAHWE MMEET MECTO MPU 3HaYeHUn
EHT wmeHee npubnusutensHo 800. CymmapHoe BnuaHue npeacrasneHo Ha OUM.7,
WUNNIOCTPUPYIOLLEN YCTOMYMBBLIA POCT CMEPTHOCTW, B 4acTHOCTM — npu EHT Bblwe
npnbnuantensHo 3500, npy 3TOM, B HAaCTHOCTM, CMEPTHOCTb pe3ko BospacTaeT npu EHT Bbiwe

npnbnuantensHo 4000.

CooTBeTCTBYIOLEE BMUSIHUE B OTHOLUEHMM pasmepa UKpbl NpeacTaBneHo Ha dur.8, rae
pasmMep WKpbl MPeACTaBneH B BUAE KONMM4YecTBa MKpPbl Ha nutp obbema. Kak u oxuganocs,
cpefHun pasmep ukpbl Tem 6Gonblue, Yyem Gonblie Bpemsi BbipawmeaHus (Bbiwwe EHT), HoO
TONbKO A0 OMPEAENEHHOro npeaena; Tak, MPOUCXOAUT CrNakMBaHWE YKA3aHHOro BIUSIHUS
B6nnam 4000 EHT, npu 3TOM Bbille JAHHOrO npegena OTCYTCTBYET Kakou-nnbo pocT U gake

MPOUCXOAUT CHUXKEHWE, YTO yKasblBaeT Ha BCe Ooree HN3KYHO XKU3HECTOCOOHOCTb UKPbI.

[aHHble pes3ynbTaTbl rOBOPAT O Hanuuuu gumanasoHa EHT nepuoga «3uma — neto»
BblpalyMBaHUSA FOCOCS, pPEe3ynbTaTtOM KOTOPOro SBNSAETCA MOMNyYEHUE FOCOCEBOM WKPbI

ONTUManbHOro Ka4ecTBa (C TOYKU 3pEHUSI pasMepa U CMEPTHOCTMW).

BapuaHmbi ocywecmeneHusi usobpemeHusi
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YacTHble BapuaHTbl OCYLLECTBEHNS U300 PETEHUS N3NOXKEHDBI B CMEAYIOLMX NMYHKTaX:
1. Cnocob cbopa vkpbl pblb, BKoYaowmn B cebs atanbl, Ha KOTOPbIX:

- CO37alT MaToyHoe CTago, BKMYawLee B ceba NPOoLLEeLLy0 CMONTUMMKALMIO

HENonoBO3penyto pbiby M3 NO MEHbLUEN Mepe OA4HOW NHUKN Salmo salar,

- BblpalyMBaOT MaToO4YHOE CTag0 B BOAHOW cpeae, npeactasnsowen cobown
BOAHYIO Cpefy, NPUroaHyo AN NoaLepXKaHus XXU3HM MaToOYHOro ctaja C Lenbto ero nepexoaa
K CO3peBaHuto, NMpuyYemM BblpalyMBaHUE OCYLIECTBMSOT MO CTaaMaM LUMKNa XKMU3HW, MpUYeMm
PerynupytoT, Nno MEHbLUEW MEepEe, CBETOBOE BO3AEWUCTBME W MNPOAOIKUTENBHOCTE KaXaou

CTaMu LMKNa XXU3HW criegyoLwmm obpasom:

- Ha MepBOW CTaguMM LUMKNa KU3HU MaTOYHOE CTafo MOABEPraroT BO3LENCTBUIO
hOTOLMKNOB, UMUTUPYIOLLUX NETHEE CBETOBOE BO3AENCTBME, YTOObl B KOHLE faHHOW CTaguu

LUMKna >K"U3Hn cpegHAada macca marto4vyHoro craga cocrasnana no MEHbLLEN mepe 1 kr;

- B Nepuog, Cneayowmni 3a nepsbiM LUMKIOM XXU3HW 1 BKAOYarowmn B cebsd, no
MEHbLLEN MEpE, BTOPYIO CTAAMIO LMKIA KU3HKW, HA KOTOPOW Ha MarO4yHoOe CTafo BO3LENCTBYIOT
CBETOM, WUMUTUPYIOLLUMM 3MMHEE CBETOBOE BO3JEWCTBME, U MOCMEAYIOLYIO TPETbIO CTauio
LMKNA XM3HW, HA KOTOPOW Ha MAaroyHoOe CTago BO3AEWUCTBYIOT CBETOM, UMUTUPYIOLMM NEeTHee
CBETOBOE BO3jeucTeue, coBokynHas EavHuuya HakonneHHon TennoTtel (EHT) He npeBbiwaeT
5000;

- Ha CTaguMu BbIAEPXKKM, CReayloWen 3a BCEeMU MPeAblayLMMU CTaauaMK,
MaTOYHOE CTajo MOABEPratoT BO3AEUCTBUIO (POTOLMKNOB, UMUTUPYIOLLMX 3UMHEE CBETOBOE
BO3AENCTBME N COAEPXAT B YKa3aHHbIX YCMOBMAX A0 TEX MNOP, Moka MaroyHoe CTajo He
CO3peeT ANSA HepecTa; U

- cobupatoT UKpy OT NONOBO3PENON PbIbbI.

2. Cnoco6 no npegbigywiemy nyHKTy 1, OTAMYAOWMNCS TeM, YTO MaTO4YHOE CTago
4O Hayarna BTOPOW CTaauu LMKNa KU3HW AOCTUMNO MacChl, COCTaBNSIOWEN OKOMO 2 KI UMnn
Bonee, npegnoyTuUTENbHO OKONO 3 Kr nnu 6onee, ewe 6onee NPeANOYTUTENBHO OKOMO 4 Kr Unu

Oonee.

3. Cnoco6 no nyHKTY 1 unu NyHKTY 2, OTNMYaWUNCA TEM, YTO MaToYyHOe CTajgo

AOCTUIMO Macchl OKOMO 4 Kr 40 Hayarna BTOPOW CTagun LiMKNa XU3HW.

4. Cnoco6 no nobomy m3 npeabigywmx NyHKToB 1-3, OTNUYaOWMACA TeM, 4YTO

UMUTUPOBaAHHbIE YCIOBUA nNeTHEero oOcCBeLUeHUA BKN4YakwT B cebs BO3LENCTBUE CBETOM
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NPOAOITKUTENBHOCTLIO MO MEHbLUEN MEPE 12 YacoB B KaXgoM 24-4aCoOBOM Nepuoae.

5. Cnoco6 no nobomy m3 npeabigywmx NyHKTOoB 1-4, OTNUYalOWMACA TeM, 4TO
UMUTUPOBAHHbIE YCMOBUS 3UMHEro OCBELLEHMSA BKMOYalT B cebs BO3AEUCTBME CBETOM

NPOAOITKUTENBHOCTBIO MEHEE 12 4acoB B KaXaoMm 24-4acOBOM NEPUOAE.

6. Cnoco6 no nobomy M3 npeabigywmx NyHKToB 1-5, oTnuualowmincs Tem, 4To
coBokynHass EHT 3a nepuoa, cneaylowmn 3a nEepBbIM LWKIIOM >KU3HW, COCTaBnsieT oOT
npnbnusntensHo 2500 EHT po npubnusutenbHo 4900 EHT, npepgnoytutenbHee OT
npnbnuantensHo 2500 EHT pgo npubnusmntensHo 4800 EHT, ewe 6onee npeanoytutensHoO OT

npnbnuantensHo 2800 EHT go npnbnusntensHo 4600 EHT.

7. Cnoco6 no nobomy mM3 npeabigywmx NyHKToB 1-6, oTnuyaloWMica Tem, 4TO
CONEHOCTb BOAHOW Cpeabl Ha NoBor U3 CTaaun LUKNa KU3HN COCTaBMNSIET OT NPUOAN3UTENBHO
0 o npubnuamntensHo 35 000 y/mMnH, Hanpumep, coctaensieT oT npubnusntenoHo 10000 go
npnbnusntensHo 35 000 u/mMnH, Hanpuwmep, coctasndaeTr oT npubnusmtenoHo 20 000 gpo

npnbnusntensHo 35 000 4/mMnH.

8. Cnoco6 no npegblaywiemMy MyHKTY 7, OTNMYalOWMWUCA TEM, 4YTO COMEHOCTb
BOAHOW cpeabl Ha nobon 13 CTagmi UMKna XXmM3Hu coctasnset ot npubnmsntensHo 24 000 go

npnbnmantensHo 28 000 y/mnH.

9. Cnoco6 no nobomy m3 npeabigywmx nyHKToB 1-8, oTnuyalomnca Tem, 4To

aKBaKynbTypHas cpefa BKMIOYaET B Ce0S peympKynALMOHHYIO CUCTEMY aKBaKymnbTypbl.

10. Cnoco6 no nobomy mM3 npeabigywmx NyHKToB 1-9, OTNMYaloWMACA TeM, 4YTO

aKBaKynbTypHasi cpeaa BKMNoYaeT B cebs 3aKkpbITYyHO CUCTEMY akBaKynbTypbl.

11. Cnoco6 no niobomy m3 npeablaywux nyHkToB 1-10, oTnuuyarowumnca Tem, Yto

aKBaKynbTypHas cpefa pacronoXeHa Ha cyLue.

12. Cnoco6 no npeablgyLlemy NyHKTy 11, oTnMYaloWMNCs TEM, YTO akBaKynbTypHas

cpega BKMYaeT B cebs N0 MeHbLUEN MEPE O4UH MPOTOYHbIN pesepsyap.

13. Cnoco6 no nobomy 13 npeabiaywmx AByX NyHKToB 11-12, oTnvyarowunca Tem,
4YTO PacnonoXEHHasi Ha Cylle cpega BkntovyaeT B cebs aBa unu 6onee pesepsyapos, NpUYEM
pbiba, NpolleaLllas Co3peBaHNe Ha NEPBON CTaaUUN LUKIa >KU3HW, NPOXOAUT AOMOMHUTENbHOE

CO3peBaHe B N0 MEHbLLEN Mepe BTOPOM pesepByape, OTIMYHOM OT MepBOro pesepsyapa.

14. Cnoco6 no nobomy 13 npeabigywmx AByX NyHKToB 12-13, oTnuyarowumnca Tem,

YTO MEPBYIO CTAANIO LKA XNU3HW, NEPUOS, BKIOHaoWmn B cebs, Mo MEHbLLEN MeEPE, BTOPYIO U
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TPETbIO CTaAUN LMKNa XMU3HW, U CTaLUIO BbILEPXKKN OCYLLECTBNSIOT B OTAEMbHbIX pe3epByapax.

15. Cnoco6 no niobomy M3 npeabliayLnx nyHKToB 1-14, oTnuuyarowumnca Tem, 4to

CTaguio BblgEPXKKM OCYLLECTBISIIOT B BOAHOW Cpeae ¢ coneHocTbio MmeHee 3000 y/mnH.

16. Cnoco6 no nwobomy m3 npegbliaymx nyHkToB 1-15, oTnuyalowumncs tem, Yto

3aKpbiTas cpeaa BkntovaeT B e MO MEHbLUEN MEPE OAUH PacnoNOXeEHHbI B MOPe Caf oK.

17. Cnoco6 no niobomy M3 npeabliayLmnx nyHKToB 1-16, oTnuuarwumnca Tem, Yto
Temnepatypy BOAbl Ha NOOOW U3 CTagMh LMKNa XM3HM NOAAEPXKMBAOT B AManasoHe oT
npnbnnsnTtensHo 2 Ao npubnuautensHo 18°C, npegnoytutensHo ot npubnusutensHo 3°C ao

npubnunsntensHo 15°C.

18. Cnoco6 no niobomy M3 npeabliayLnx nyHKToB 1-17, oTnuuyarowumnca Tem, Yto

nepuog Nnepeon CTagum COCTaBMAET NO MeHbLUEN Mepe 8 Heaenb.

19. Cnoco6 no niobomy M3 npeabliayux nyHKToB 1-18, oTnuuarowumnca Tem, Yto

nepuoa BTOPON CTagmm COCTaBNSeT NO MEHbLUENA Mepe 5 Hegenb.

20. Cnoco6 no niobomy M3 npeabliayux nyHKToB 1-19, oTnuuarowumnca Tem, 4to

nepuoa TPeTbEN CTaAUN COCTABNSET MO MEHbLUEN Mepe 2 HeAENWN.

21. Cnoco6 no niobomy M3 npeabliaywnx nyHktos 1-20, oTnuyaroWUACa Tem, YTO

nepuoa BTOPON N TPETbEN CTaaNN COBMECTHO COCTaBMAET NO MEHbLUEN Mepe 7 Heaerb.

22. Cnoco6 no niobomy M3 npeabliayLmnx nyHKToB 1-21, OTNUYaloWUnCca Tem, YTO

nepuoa CTagun BbiEPXKKM CoCcTaBnsaeT oT 5 ao npubnmsntensHo 30 Heaenb.

23. Cnoco6 no niobomy M3 NpeabliayLnX MyHKTOB 1-22, OTNUYaWUACA TEM, YTO

BO3JEeNCTBUE CBETOM B Kax oM nepuoge dotoumkna ABMNSeTCs HenpepbiBHbIM.

24, Cnoco6 no niobomy M3 NpeabliayLnx NyHKTOB 1-23, OTNUYaroWUnca Tem, YTo
CBETOBOE BO3JEWNCTBME BO BPEMS WMUTUPOBAHHONO HETHEro CBETOBOrO BO3AEUCTBUSA
npeacraenseTr cobon BO3JENCTBME Ha BOAHYIO CPeAy €CTEeCTBEHHbIM W/WUMW UCKYCCTBEHHbIM
CBETOM BUAMMON OBNACTU CheKTpa BEMWYMHOW B CpefHeM no MeHbluel mepe 0.010 Br/m?
npeanouyTUTENbHEE NO MeHbluen mepe 0.012 Bt/M?, no meHbluei mepe 0.014 Bt/M? unu no

MeHbLuel mepe 0.016 BT/m>.

25. Cnoco6 no niobomy M3 npeabliayLux nyHKToB 1-24, OTNUYaloWUNCa Tem, YTO
CBETOBOE BO3AEWNCTBUME BO BpPEMS VMWTUPOBAHHOIO 3UMHEro CBETOBOrO BO34ENCTBUS

npegcrasnseT cobor BO3LENCTBME Ha BOAHYIO Cpefy €CTECTBEHHbIM W/UMN WUCKYCCTBEHHbIM
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CBETOM BWAVWMOW 0BnacTu Ccrnektpa BEenUUMHOM B cpeaHem meHee 0.010 Br/m?
npeanouTuTensHo meHee 0.005 Bt/m?, meHee 0.004 Bt/m?, meHee 0.003 Br/m?, menee 0.002

Bt/M? unu mexee 0.001 BT/m>.

26. Cnoco6 no nwobomy m3 npeabiayLmnx NyHKToB 1-25, oTnuyalowuncs Tem, YTo
nepexos OT YCMOBUWA OCBELLUEHWS O4HOW CTaguu K YCNOBUSIM OCBELUEHUS LPYroh CTagum

OCyLLEeCTBNAKT MITHOBEHHO.

27. Cnoco6 no nbomy 13 NyHKTOB € 1 N0 24, OTNUYAKOLWMINCA TEM, YTO Nepexos oT
YCMNOBWUA OCBELLEHNS] OAHOW CTaguM K YCINOBUSIM OCBELLEHUS APYrON CTaauMu OCYLLECTBNSOT

NOCTENEeHHO.

28. Cnoco6 no npegblaywemy MNyHKTY 27, OTNMYaOWUNCA TEM, YTO MNepexoj oT
OfHWX YCNOBUMA OCBELLEHUS K APYTUM OCYLLECTBISIIOT 3a NepUog NPOAOIKUTENbHOCTLIO OT 1

CYTOK 40 4 Heaenb.

29. Cnoco6 no niobomy M3 npeablayLux nyHKToB 1-28, oTnuuyarowumnca Tem, 4to

BbDKMBAEMOCTb CODPaHHON MKPbI 4O CTaaMM rnaska cocTaBnsieT no MeHbLuen mepe 40%.

30. Cnoco6 no niobomy M3 npeabliayLnx nNyHKToB 1-29, oTnuyarowunca Tem, Yto

BbIKMBAEMOCTb CODPaHHOWN UKPbI 4O CTagMM rnaska coctaBnsaeT no MeHbLien mepe 50%.

31. Cnoco6 no niobomy m3 npeablayux nyHkToB 1-30, oTnuyaloWUNCa Tem, YTo

BbPKMBAEMOCTb COOPaHHOM MKPbl 40 CTaaumy rnaska coctaBnsieT No MeHbLuen mepe 60%.

32. Cnoco6 no niobomy M3 npeabliaymnx nyHKToB 1-31, OTnNUuYaroWuncs Tem, YTo

BbKMBAEMOCTb CODPaHHON UKPbI 40 CTaaMM rnaska cocTaBnsAeT no MeHbLuen mepe 70%.

33. Cnoco6 no niobomy M3 NpeabliayLnx NyHKTOB 1-32, OTnNuYaroWuncs Tem, YTo
cpeaHun guameTp cobpaHHON MKpbl COCTaBMSIET MO MEHbLUEN Mepe 3 MM, NPeANOYTUTENBHO MO

MEHbLUEN Mepe 4 MM, eLle Bonee NpeanoYTUTENBHO MO MEHbLLEN Mepe 5 Mm.

34. Ukpa Salmo salar, nonydeHHass no crnocoby, W3NOXeHHOMY B nwobom K3

npeablayLwmx nyHkros 1-33.

B KOHTEeKCTe HacTosiero AOKyMeHTa, Bkniovas pasgen «dopmyna msobpeTeHusy,
croBa B hopMe €AUHCTBEHHOrO Yucna criefyeT MOHUMaTh Kak Takke BKnovarowme B cebs
3Ha4YeHUs1 MHOXECTBEHHOIO Yncna 1 HaobopoT, ecnn UHoe He creayeT U3 KoHTekcTa. Cnegyet
OTMETUTb, YTO B KOHTEKCTE HacCTOSLLEro JOKyMeHTa croBa B pOpMe eAUHCTBEHHOrO uYucna c
apTUKNAMK «a», «an» n «the» Takke noagpasymeBatoT 3HAYEHUSI MHOXECTBEHHOrO Yncna, ecnu

MHOE ABHO He CneayeT U3 KOHTEeKCTa.
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Mo Bcemy TekCTy onucaHus KU OpMyrbl M30OPETEHMS BbIPAKEHUSA «COAEpPXKaTby,
«BKIOYaTb B ceba», «MMETb» U «CoaepxaTb B cocTaBe» (aHrn. «comprise», «including»,
«having» n «contain»), a Takke ux Bapuaugun, cneayeTt NoOHUMaTb Kak O3HavarloLme «BKMNIoYaTb

B cebs, noMMmo npo4yero» n He ncknyarwwmne Hanmdna NHbIX KOMMNOHEHTOB.

HacTtosiwee wu3obpeTeHne Takke nogpasymMeBaeT TOYHbIE 3HAYEHUS TEPMUHOB,
NMPU3HaKOB, BEMUYMH, AMANA30HOB U T.M.; NPXM 3TOM OHM COMPOBOXAAIOTCS TaKMMU CroBaMW,
Kak, Hanpumep, «npubnU3MUTENbHO», KOKOMO», «B LIEMOMY, CYLLUECTBEHHO», «MO CYLLECTBYY,
«MNO MeHbLUer Mepe» U T.n. (T.e. 3HayYeHne «npubnmnantenpHO 3» Takke BKIOYaeT B cebs
3Ha4YeHns1 «3 B TOYHOCTUY, @ BbIPAKEHUE «MO CYLLECTBY MOCTOSIHHbLIA» TaKXKe BKMOYAETCS B

cebs 3Ha4YeHMe «MOMHOCTLIO MOCTOAHHbINY).

BbIpa)keHUEe «MO MEHbLUEN MEpPe OAUH» CreayeT MOHMMaTb Kak «OAWH Unu Goneey, To
€CTb KaK 03HayatoLLee Kak Te BapuaHTbl OCYLLECTBIEHUS, YTO COAEPXKAT OAMH KOMMOHEHT, TaK U
TE, YTO COAEpPXaT HECKONbKO KOMMOHEHTOB. Kpome TOro, ecnv B HE3aBUCUMMbIX MYyHKTax
hopMynbl N30OPETEHNSA peUb UAET O MO MEHbLUEA MEPE OAHOMY» MPU3HaKe, TO B 3aBUCUMbIX
NyHKTax 3aHayeHve OyaeT TeM Xe CambiM, HE3ABMCUMMO OT KakuM OyaeT onpefeneHne AaHHOro

NpU3HaKka — «ykasaHHbINY» UN «yKasaHHbIN N0 MEHbLUEN MEPE OAMHY.

CnepyeT noHUmMaTh, YTO B PacCKpbITble BbILLE BapuaHTbl OCYLLECTBMNEHUS MOryT ObiTb
BHECEHbl M3MEHeHns1 6e3 oTcTynneHna ot obbema usobperteHus. Ecnm He ykasaHo mHade,
NPU3HaKW, packpbiTble B ONUCAHMW, MOTYT ObiTb 3aMEHEHbl anbTEPHATMBHBLIMWU MPU3HAKaMW,
crnyXaLymMmn 4ns TOW e CaMOK, 3KBUBANEHTHOW UK aHanornvyHon uenu. Takum obpasom, ecnm
HEe yKasaHO MHaue, Kaxabl U3 packpbITbiX NPU3HaKOB NpeacTaBnseTr cobon OaMH npumep n3

rpynnbl 3KBUBaNeHTHbIX U aHaNoOrMvHbIX NPM3HaKkoB.

BblpadkeHusi, 03Ha4aoLme NPUMEPHOCTb («HanpuUMep» U T.M.), CRYXaT UCKMIYUTENBHO
ANA NyYWero UnniocTpUpoBaHNs N3obpeTeHnss 1 HUKOMM OBpasoM He OrpaHuyuMBaloT obbem
n3obpeTteHns;, ecrnm He 3asBneHo MHoe. J[lobble 3Tanbl, pPacKpbiTbie B OMUCAHUW, MOXHO
OCYLLEeCTBNSATL B NMOOOM Mnopsijke Wnu OAHOBPEMEHHO, €Cn UHOe SIBHO He cneayeT us

KOHTEeKCTa.

Bce npusHaku w/wnu atanbl, packpbiTble B ONUCAHUWN, MOXHO KOMOWHMPOBaTL NioObIM
obpa3oM, 3a UCKIIOYEHUEM CIyYyaeB, KOraa, No MeHbLUel Mepe, HEKOTOpble NMPU3HaKU W/Mnu
aTanbl B KOMOMHaUMM SIBNSIOTCA B3auUMOMUCKOYaloWwumn. B YacTHoCTU, npeanovTutenbHble
NpU3HaKN M300PETEHMS NPUMEHMUMbI KO BCEM €ro acrnekTam U MOryT UCMonb3oBaTbCs B Nobou

KomBuHaumn.
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1. Cnocob cbopa vkpbl pblb, BKIOYAKOLWUA CTaAUN, HA KOTOPbIX:

- CO3al0T MaToOYHOE CTafo, BKMovawllee B ceds HEMonoBo3penbix pbiG U3 no

MEHbLLEN Mepe O4HOW NHKMK Salmo salar;

- BblpalUMBaOT MaTOYHOE CTaa0 B BOAHOM cpeae, npeacrasnswowen cobou
BOAHYIO Cpeay, NPUrogHyo AN noafepXaHus XU3HW MartodHOro craja Takum obpasom, YTo
OHO NPOAOIMKAET COo3peBaTh, MPUYEM BbipalUMBaHNE OCYLLECTBNSAIOT NO CTAAUSAM LMKNA KU3HW,
BO BpPEeMs KOTOPbIX PErynMpyloT, N0 MeHbLUEN Mepe, CBETOBOE BO3AEUCTBME U
NPOAOIMKUTENBHOCTD KaXKAOW CTagnM LMKNa KU3HW, NPUYEM BblpallMBaHNe BKNIOYaET B cebs,
No MEHbLUEW Mepe, MePUos «3uma — feTo», BKNvawwmi B cebs 3MMHIO CTaauio Lukna
XKM3HW, Ha KOTOPOW Ha Maro4yHOE CTaf0 BO3AEUCTBYIOT CBETOM, UMUTUPYIOLMM 3UMHEe
CBETOBOE BO3[ENCTBME, N MNOCMEAYIOLYO IETHIOW CTaguio LMKNa >XU3HW, Ha KOTOPOM Ha
MaTOYHOE CTaa0 BO3AEWCTBYIOT CBETOM, MMWUTUPYIOLMM NETHEE CBETOBOE BO3AEWNCTBME,
npuyem coBokynHas EavHuya HakonneHHou TennoTbl (EHT) 3a nepuog «3vma — neto» He

npesbiwaet 5000; n
- cobupatoT UKpy OT NONOBO3PENON PobIdbI.

2. Cnocob no n. 1, oTAMYaOLWMNCH TEM, YTO B NEpUoj «3uma — feTo» NETHSS

CTaaus LUUKna XU3HW criefyeT HeNnocpeLCTBEHHO 3a 3UMHEN CTagnen LuKna >XUsHu.

3. Cnoco6 no nwbomy w3 MNpeabiayLMX MYHKTOB, OTNUYaOWMNACA TEeM, 4TO
BblpalyMBaHne BKNOYAET B ce0s NO MEHbLUEW Mepe OAHY AOMOMHUTENbHYIO NETHION CTaauto

LMKNA XXU3HW, NPEALIECTBYIOLLYIO MEpUoay «3Uuma — NeToy.

4. Cnoco6 no npeablaywiemy nyHKTY, OTMYAOWMACA TEM, YTO BblpalyMBaHue
BkNtoyaeT B cebs MO MEHbLUEN Mepe OAHY AOMOMHUTENbHYKO 3MMHIO CTaAMI0 LUKMNA KU3HW,
NPEeALIECTBYIOLLYIO YyKa3aHHOW MO MeEHbLUEN Mepe OAHOW AOMOMHUTENbHOW NETHEeN cTagum
LMKNa >KU3HW, NpuYemM mexay niobbiMy ABYMSt AONOMHUTENBHBIMU 3UMHUMW CTagUsSMK LMKna

XKM3HU, MPU MX HANU4YuK, CyLLLECTBYET NPOMEXYTOK B BUAE NETHEeN CTagunn LUMKNa XXU3HU.

5. Cnoco6 no nwbomy 13 npeabiayLmMx MyHKTOB, OTNNYAOWUACA TEM, YTO Nepes
Ha4yanom nepvoja «3uma — NneTo» MartodHOMY CTafy Aanv BblpacT AO TakOW CTEMEHW, YTO
CpefHsin Macca MaTOMHOro Ccrajga CcocTaBnseT Mo MeHbwen mepe 50 r Ha pbiby,
npeanoYTUTENBHO NO MeHbwen mepe 100 r Ha pbiby, Gonee NPEANOYTUTENBHO - MO MEHbLUEN
mepe 200 r Ha pbiby, Bonee npeagnodTuTenbHO- no MeHbwen mepe 300 r Ha poiby, Gonee
nNpeanoYTUTENbHO - nNo MeHbwen mepe 500 r Ha pbiby, Gonee npeanoYTUTENBHO - MO

mMeHblen mepe 1000 r Ha poiby, bonee npeanodYTUTENBHO - MO MeHbLen mepe 2000 r Ha
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pbiby, ewe Gonee npegnoyvTUTENBLHO - NO MeHbwen mepe 3000 r Ha poiby, ewe Gonee

NpPeanoYTUTENBHO - NO MeHbLuen mepe 4000 r Ha pbIby.

6. Cnoco6 no nobomy u3 npefblaywmx MyHKTOB, OTNMYAOWUUCA Tem, 4YTo A0
Hauana cbopa pbiby cogepxaT Ha CTagun BbIAEPXKKN, BO BPEMS KOTOPOM CO3PEBLUYID pblby
NoABEpPralT 3MMHEMY CBETOBOMY BO3AEWCTBUIO AO TeX Mop, noka pbiba He cospeeT And

HepecrTa.

7. Cnoco6 no nobomy u3 npeablaywmx MNyHKTOB, OTNMYaOWMNCA Tem, 4YTO A0

Hayana nepuoga «3vma — NeTo» Marto4yHoe CTaAo NPOLUMO CMONTUDUKALMIO.

8. Cnoco6 no nwobomy wu3 npeabigylux MyHKTOB, OTNNMYAKOLWUNCA TEM, 4TO
UMUTUPOBAHHOE NETHEE CBETOBOE BO34EWCTBUE W/UMM UMUTUPOBAHHOE 3MMHEE BO3ENCTBUE

BKMOYaET B cebs MMUTUPOBaHHbIE yCNOoBUA €CTECTBEHHOINo OCBEeLLeHNd NeToM n/unm 3Mmon.

9. Cnoco6 no nwobomy wu3 npeabliaylux MyHKTOB, OTMMYALWMNUCA TEM, 4TO
UMWTUPOBAHHOE fETHEe CBETOBOE BO34ENCTBME BKMOWaeT B cebs BO3AEUCTBME CBETOM

CpeaHen NPOAOIPKUTENBHOCTLIO MO MEHLLLEN Mepe 12 4acoB B KaxkaoMm 24-4aCOBOM Nepuoae.

10. Cnoco6 no nwobomy wu3 npeabigylux MyHKTOB, OTNUYAKOLWUMUCA TEM, 4TO
WMWUTUPOBAHHOE 3MMHEE CBETOBOE BO3AEWCTBME BKMOYaeT B cebsi BO3LENCTBME CBETOM

CpeAHeN NpoAOIPKUTENBHOCTLIO MeEHee 12 YacoB B kaxaom 24-4acoBOM nepuoae.

11. Cnoco6 no nwobomy w3 npeabigyLux MyHKTOB, OTNUYAKOLWUUCA TEeM, 4TO

BO34EMNCTBNE CBETOM B KaXXg0M nepuoge uukna xXm3Hn aBnaeTca HenpepbliBHbIM.

12. Cnoco6 no nwobomy u3 npeabiaywux MyHKTOB, OTNUYAKOLMNCA TeM, 4TO
CBETOBOE BO34ENCTBME NpeacTaBnsaeT cobon BO3AENCTBME HA BOAHYIO CPeLY €CTEeCTBEHHbIM
W/Unn NCKYCCTBEHHbIM CBETOM BMAUMOWN 0ONacTy cnekTpa BENUYMHOW B CPEAHEM MO MEHbLUEN
mepe 0,010 Bt/M?, Bonee npepmnoyTUTENbHO - MO MeHbLuel mepe 0,012 BT/M?, no MeHbLuel

mepe 0,014 BT/M? unu no meHbLueit mepe 0,016 Br/m>.

13. Cnoco6 no nobomy 13 npeablAYyLLUX NYHKTOB, OTNINYAOLWMIACA TEM, YTO NEPEXOA
OT OAHUX YCNOBUA OCBELLEHUS K APYrMM, OT CBETA K TEMHOTE UN HaobopoT, Ha CTaausax Lyukna

KU3HU OCYLLIeCTBINAKT MTHOBEHHO.

14. Cnoco6 no nobomy M3 NYHKTOB, OTMMYAIOLWMUCA TEeM, YTO MEPExXos OT OAHMX

YCMNOBMWI OCBELLEHUS K APYTMM OCYLLIECTBRSAIOT NOCTEMNEHHO.

15. Cnoco6 no nobomy 13 npeablAyLLUX NYHKTOB, OTNINYAOLMINCA TEM, YTO NEPEXOA
OT OAHUX YCIOBMI OCBELLEHMS K APYTUM Ha CTaAUNAX LKA XKM3HM OCYLLECTBIISIIOT 3a Nepuog ot

1 cyTOK A0 4 Hepenb.
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16. Cnoco6 no nwobomy wu3 npeabigylux MyHKTOB, OTNUYAKOLWUNUCA TEM, 4TO
cosokynHasi EHT 3a nepuop «3uma — neto» cocrasndet ot npubnusmutensHo 2500 EHT gpo
npnbnusntensHo 4900 EHT, ot npubnusntensHo 2500 EHT o npnbnuantensHo 4500 EHT, ot
npnbnusntensHo 2500 EHT ao npubnusuntensHo 4000 EHT, ot npubnusmntensHo 2500 go
npnbnusntensHo 3500 EHT, ot npmubnusntensHo 3000 go 3500 EHT unun ot npnbnunantenbHo
2500 po npubnumsutensHo 3100 EHT.

17. Cnoco6 no nwobomy u3 npeablayLux MyHKTOB, OTNMYaKWUMNCA TEeM, 4TO
CONEHOCTb BOAHOW Cpeabl Ha Mnobor 13 CTaauin Lukna XnsHn CoCTaBnsieT OT NPUONU3UTENBHO
0 po npubnmsmtensHo 35 000 u/mnH, Hanpumep, oT npubnmamtensHo 10 000 go
npnbnuantensHo 35 000 4/mnH, Hanpumep, oT npubnuantensHo 20 000 oo NpnbnuanTenbHo 35
000 y/mnH.

18. Cnoco6 no npeablgywemy nyHKTY, OTANYAOWUACA TEM, YTO CONMEHOCTb BOAHOM
cpeabl Ha noboM M3 CTagun UMKna XU3HU cocTaeBnsieT oT npubnusmtenoHo 24 000 go

npnbnmantensHo 28 000 4/MnH.

19. Cnoco6 no nwobomy wu3 npeabiaylux MyHKTOB, OTMMYAOWMUCA TEM, uTO

aKkBaKynbTypHasi cpeaa BkrodaeT B cebs peumpKynaumMOoHHYIO CUCTEMY akBaKybTypbl.

20. Cnoco6 no nwobomy wu3 npeabigyLux MyHKTOB, OTNUYAKOLWUMUCA TEM, 4TO

aKkBaKynbTypHasi cpeaa BkMoYaeT B cebs 3aKkpbITy0 CUCTEMY akBaKynbTypbl.

21. Cnoco6 no nwobomy w3 npeabiAyLUX MYHKTOB, OTMMYAWUNUCA TEM, 4TO

aKBaKynbTypHasi cCpeja pacrnonoXeHa Ha cyLue.

22. Cnoco6 no npegblayliemy MyHKTY, OTNUYaOWMINCA TEM, YTO akBaKynbTypHas

cpefa BKMoyaeT B cebs No MEHbLUEN Mepe OAMH NPOTOYHbLIA pesepsyap.

23. Cnoco6 no niobomy M3 ABYX NPeAbIAYLUMX MYHKTOB, OTMIMYAKOLWMNCA TEM, YTO
pacnonoXeHHasi Ha cylle cpeaa BknodvaeT B cebsa gea nnu 6onee pesepsyapos, Npuyem pbidy
BblpaLYMBaIOT 40 3apaHee ONpeAeneHHoro pasmepa 40 Havana nocneayoLwero BblpalymBaHus,
BKNtovatoLlero B cebsa nepuos «3uma — feto», B MO MEHbLUEW Mepe BTOPOM pes3epByape,

OTNMYHOM OT NEePBOro pesepsyapa.

24, Cnoco6 no nobomy n3 npegblaywmx nyHkTo 1 - 20, oTnuYaloWUNCa TeM, YTO
BOAHasA cpeaa BKNOYaeT B cebsl N0 MEHbLUEN Mepe OAUH PaCMONOXEHHbIA B MOPE CafoK Uin

pacnonoXeHHbIA B MOpe pe3epByap.

25. Cnoco6 no nobomy 13 npefblaywmx NyHKToB 6 - 24, OTNUYaAIOWUACA TEM, YTO

CTaguio BblgEPXKKM OCYLLECTBISIIOT B BOAHOW cpeje C coneHocTbio meHee 3000 u/mnH.
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26. Cnoco6 no nwobomy wu3 npeabigylux MyHKTOB, OTNUYAKOLWUNUCA TEM, 4TO
Temnepatypy BOAbl Ha NbOM U3 CTaguMi UMKNa >XU3HW NOALAEPXKUBAKOT B AuanasoHe oT
npubnusutensHo 1°C go npubnusutenbHo 18°C, npeanoytutensHo oT npubnuautenbsHo 3°C

40 npubnuautensHo 15°C.

27. Cnoco6 no nwbomy w3 NpeabiayLMX MYHKTOB, OTNUYaOWMNACA TeM, 4TO
Temnepatypa BOAbl B MNEpPUO «3MMa — NeTo» cocTaBnseT oT npubnusmtenbHo 8°C go

npnbnunsntensHo 15°C.

28. Cnoco6 no niobomy 13 NpeabiayLMX NYHKTOB, OTNNYAIOLUACA TEM, YTO NEPUOA
«3nma — neToy» cocraesndaet npubnuautenoHo ot 40 go 50 Heaenb, npubnmnsnTensHo oT 40 go

47 Hepenb i NpUbNU3anTenbHO oT 42 10 47 Hedenb.

29. Cnoco6 no niobomy 13 NpeablayLmx NyHKTOB, OTAMYAOLWMIACSA TEM, YTO 3UMHUIA
LWKIT 3KM3HN Nepuoja «3uma — NeTo» coctaBnsaeT npubnmsmtensHo ot 16 go 50 Hegenb, ot 20
4o 40 Hepenb, npubnusntenbHo OT 25 o0 35 Hegenb unu npubnuantensHo ot 29 go 33

Hegenb.

30. Cnoco6 no nobomy 13 npeablayLwmx NyHKTOB, OTNINYAOLWMNCA TEM, YTO NETHUA
UWKIT XKU3HW nepuoja «3uma — neTto» coctaBndetr npubnmsmtensHo ot 6 go 20 Hepenb,
npnbnusntensHo ot 8 ao 20 Hepenb, npnbnuantensHo ot 10 4o 18 Heagenb, NPUONN3UTENBHO

oT 12 go 16 Heaenb, npubnusntensHo oT 13 70 15 Hegenb unu NpUbNM3nTENEHO 14 Heaenb.

31. Cnoco6 no nobomy 13 npeablaywmx nyHkTo 6 - 30, oTnUYaloLWUNCa TEM, YTO

nepvog Ctagum BblAEpXKM coctaBnseT oT 5 o npubnuautensHo 30 Heaenb.

32. Cnoco6 no nwobomy u3 npeablaylnux MyHKTOB, OTNUYAKOLWMNCA TEeM, 4TO

BbKMBAEMOCTb CODPaHHON UKPbI 4O CTaaMM rnaska cocTaBnsaeT no MmeHbLuen mepe 40%.

33. Cnoco6 no nwobomy wu3 npeablgylux MyHKTOB, OTNUYAKOLWMNCA TEeM, 4TO

BbDKMBAEMOCTb COBPaHHON UKPbI 40 CTaaMM rnaska cocTaBnsaeT no MeHbLen mepe 50%.

34. Cnoco6 no nwobomy wu3 npeabigyLux MyHKTOB, OTNUYAKOLWUNCA TEM, 4TO

BbDKMBAEMOCTb CODPaHHOM UKPbI 40 CTaaMM rnaska cocTaBnsieT no MeHbLen mepe 60%.

35. Cnoco6 no nwobomy wu3 npeabigyLux MyHKTOB, OTNUYAKOLWMNCA TEM, 4TO

BbPKMBAEMOCTb CODPaHHON MKPbI 40 CTaaMu rnaska cocTaBnsaeT no MmeHbwen mepe 70%.

36. Cnoco6 no nobomy 13 npeabigyLux NYHKTOB, OTNNYAIOLWUNCA TEM, YTO CPEfHUI
anameTtp cobpaHHOM MKpbl COCTaBMSIET MO MEHbLEn Mepe 3 MM, NPeanoYTUTENBHO MO

MEHbLUEN Mepe 4 MM, eLle Bonee NpeanoYTUTENBHO NO MEHBLLLEN Mepe 5 MM.
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37. Wkpa Salmo salar, nonyyeHHas cnocobom no niobomy 13 npeablayLmx nyHKTOB
1-36.

38. Cnoco6 BblpawmsaHusa Salmo salar, N3NOXeHHbIN B NMOOOM M3 npeablayLmX

nyHkToB 1 - 36.



Pa3mep ukxpst B 3aBucumocty ot EHT

6.60
)
6.40
o
6.20 °
_ &
§ o ° ®
© ©
g* ©
o)
2 6.00 o ~ &
o © Q o © ©
= © =Y
z &
5 o . o 8 e .
M 5.80 Qg © © -
O¢
2} o ©
<)
) o9 o
® 5)
%) © o
5.60 oQ
o o I
<)
5.40
2000 2500 3000 3500 4000 4500
EHT

QUI 1

5000



CmepTHOCTB

CsmeptHOCTE B 3aBucuMocTu oT EHT

80.00%
o
70.00%
60.00%
e
50.00%
40.00% L
o
oY)
° (<}
o .. e
© 4] o ©
30.00% g 5
°© o0 @ 0%o
e © %
o g ° °
o
20.00% ° S ?
Q e
o
10.00%
2000 2500 3000 3500 4000 4500
EHT

DOUI: 2

5000



&80~

i . g

e

)
e
i 2

SOb
L 081E
. ¥20E
LOveE
L E6LE
L BT
JBLIE
- 0092

LBV

. oegz

P R

i
=

u \ | ,\ 08
o
0991
L8951

S0dv

.a'l . o068
=l
o

(9) 9r00HIdOW))

EHT

QUI. 3



s
Eeie A e e
L

=
-

EHT
QUI. 4

=
b=
o

¥

©
i

(%) aroonrdon))




[l

4

A.va A.Hoomaoﬁﬂu

.
\ Mm %WWWWWMWM« «Wm

-

¥
&
0

-

.

.
1
W%WWW

-

.
‘J%»
"wa

MMWW

e

-

MWW

10

-
- -

.

wwwwwmwmn

.

EHT

QOUT. 5



£ 3

P
[

-

e

CmeprrOCTS (%)

M .
' w\mﬁvﬂ%«ﬁﬂ%@%bﬁwﬂnﬁmmk i i
L e

i

D L
o %M%W,W@%%WWWWWM,
-

. ..
L . .
e . .
e s s MMWW%W%% =
JElio A i _—
i e ————— .
- __ -

0 L .
e . -

wywww . T
"

:
:

i

. .

e

R

.

 ssas
* % we

1400

EHT

QUI: 6



Cwmeprrocts (%)

Iy
=

40~

0~

.
i rw WV

g NWM’M -

i

E w w -
. Ww
=

W’“““ e mw ‘”‘tﬁ%
Wm»‘f" e

b

A

NWW

‘

W’ e e

WW

.
.

e mt'wm WW‘W

i W W%\ﬁl 0‘ : %‘W%WMWA
»WWMWMWWW - MWWWW

"

o

M‘,

;stgcta

QUI. 7

il

i e mw\* m
| i

- m’* i L

e

WWWV o ’m
mev “Wmm o i
e W«m

mguw»

i \ Ww i




Fre

YUCIIO/ 1

BoB0~

e
Y

o ‘:w.

5000~

EHT

DUT. 8



	Bibliographic data
	Abstract
	Description
	Claims
	Drawings

