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(57) Pedpepar:

PeecTpauinHa kamepa nna AOCHiLKEHHs BOLAHOrO cepefoBulia Ta BWU3HAYEHHS iIHTEHCUBHOCTI
nornuHanHsa O,, BuaineHHs CO,, ekckpeuii NH," y nonynsauin rigpoBioHTiB, Sika BKMIOYAE EMHICTb 3
neBHVM oO6'eMOM BOAM, NPUYOMY EMHICTb $BMNSE COOOK KOHCTPYKUiO, $Ka CKrnagaeTbcs 3
UMNIHOPWYHOI Kamepy, BUTOTOBMEHO| 3 MPO30POro OPraHiyHOro Ckra i Mae Ha Kpasdx UUNiHOPWYHI
OO0OMLLKM, AKI PO3MILLIEHI 3i 3MILLEHHSIM LIEHTPY BIiAMOBIAHO OCi kKaMepwu, NaTeKCHOro KomneHcatopa
TUCKY, LUO 3aKPiNfIeHUA Ha LWTyLepi 3i CTOMOPHOI rankol, BEHTUNALINHOW TPYOKOH 3 NOMnaBKOM,
ciTyactoi wanbun gna yTpumaHHs rigpobioHTIB y Kamepi B pexuMi ii BiOKPUTOCTI BiQHOCHO BOAHOMO
cepefoBULLA, MPUTUCHYTOI 10 KOPNYCY KaMepy KOMMeHcauinHAM Ta YLLUiNbHIOYMM KinbusMu, kamepa
3akpuTa 3 000X OOKIB KpuKamMu, SIKi LIEHTPYHOTbCA Ta MNPUTUCKAOTLCA A0 KOpPNycy Kamepwu
HEMNopyLUHUM Ta FBUHTOBUM FaTyYHHUMMU LEHTpamu, WO 3akpinfneHi B pamui 3 opraHiyHoro ckna,
FBUHTOBUI LIEHTP PyXaeTbCs B pi3bOOBIl BTYMLI, L0 3aKpinieHa 4O paMKM 3 OPraHiyHOro Ckna ramkoro
i 3ibpaHa kamepa CTaBMTbLCA Ha MiACTaBKy 3 OpraHiYHOro Ckna, 3aKpMBAETLCS PE3MHOBOK NPOOKOIO 3
0aTUMKOM Ta 3aHYPHETLCA B EMHICTb 3 BOOHUM CepefoBULLEM - LUTYYHO CTBOPEHMI MIKPOKOCM, a
TeCT-OpraHiamMu 3arpyxarTbCsl B KaMepy y BOOHOMY CepejOBMULL.
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KopuncHa mogenb HanexuTb o rigpobionorii, a came ans AocnimpkeHHss BoAW, B sk 3HaXOAATLCS
rigpoBioOHTM AN BU3HAYeHHA idionoriyHnX ¢hakTopiB Ans NO4ANbLLIOro NPOrHO3y eKOMNoriYHOro CtaHy
BOAOMM i BOOOTOKIB 3@ Ail NPUPOAHNX | aHTPOMOrEHHNX YNHHUKIB.

Bigomuii cnocid Bu3aHayeHHs iHTeHcuBHOCTI crnioxuBaHHa O, i BuagineHHs CO, 3a gornomMorowo
pecnipaTopiB pisHoro Tuny (XKusHb npecHbix Bog CCCP /Tlog pepakumen [MaBnoscbkoro E.H. u
»KagunHa B.W. - 1. IV, Y. 2, 1959 - C. 79-124), (Spanopoulos-Hernandez M, Martinez-Palacios C.A.,
Vanegas-Perez, R.C., Rosas C, Ross L.G. The combined effects of salinity and temperature on the
oxygen consumption of juvenile shrimps Litopenaeus stilirostris (Stimpson, 1874) //Aquaculture. -
2005. - V 244-P. 341-348), akuin BKNIOYAE PO3MILLLEHHS] BOAAHUX TBAPWH Yy FepMETUYHIN EMHOCTI 3
nesHMM o6'eMOM BOAM, B SKOMY BM3HaYaeTbCA BuxigHui Bmict O, i CO,: noganblue yTpMMaHHS
TBapVH i NOBTOPHE BUMIipPIOBAHHS 3a3Ha4Y€HMX NOKa3HUKIB AN1S1 BCTAHOBIEHHS KiNbKOCTi cnoXutoro O, i
BugineHoro CO, (pisHUUA MK nepwum i gpyrum BMMipamu), MpuM UbOMY BUXidHa Boda And
3anoBHEHHSA pecnipaTopa 3HaX04WTLCS B pe3epByapi i aepyeTbCsi NPOTArOM NEBHOro nepioay.

Heponikom Lboro cnocoby € Te, Lo Npu KOro BUKOPUCTaHHI MOXHa BMBYaTK BNMB fuLLe OQHOIo
YMHHMWKA, BUINYYMBLUM AOit0 iHWKX; B nepiog nocagknm 0O pecnipaTOpHOi Kamepu TBapuHU 3a3HaloTb
CTpecC, WO HeraTtMBHO BMfMBae Ha nepebir disionoriyHMX npoueciB; B pecnipaTopHin kamepi He
NigTPYMYIOTbLCA YMOBU, B SIKUX OpPraHiaMu yTpyMyBarnucb nepes no4aTkoM eKCNepUMEHTY (LLiNbHICTb
nocagku, OCBITMNEHICTb, poTonepiod, cknag i BMacTMBOCTI cepefoBuLLa Ta iHw.). Cnig BigMiTUTK, WO
npw 3MiHi BENMYNHN Xo4a 6 04HOro 3 BULLLE3a3HaYEHNX YMHHUKIB Y TBAPUH OOQHOMO BMAY, HaBiTb OAHI€ET
0COOMHM 3HAYHO 3MIHIOETLCS Npouec auxaHHs (cnoxuBaHHs O, i BugineHoro CO,), Wo BnnvMBae Ha
OO6MiH pevyoBMH, AOCTOBIPHICTb pe3ynbTaTiB i MPakTUYHO YHEMOXIMBIIIOE BUKOPUCTaHHS LbOro
cnocoby i pecnipaTopHOi kKaMmepu y MiKpoKoCcMax.

3agava, Ha BUpILLEHHS SIKOT CMPsIMOBaHa KOPWUCHA MoAenb, L0 MOAAETbCS, - L& BUKOPUCTAHHS
WITYYHO CTBOPEHOI EKOCUCTEMW - MIKPOKOCMY 3 perynboBaHVMW napameTpaMmu cepeaoBuLla,
yrpynoBaHHAMM rigpo6GiOHTIB Pi3HMX TPOMiYHMX PIBHIB 3a AOMOMOrol cneuianbHUX peecTpauinHnx
Kamep Ong TecT-opraHiamMiB 3i CKNagoBoi MIKPOKOCMY 3 METOK MPOBEAEHHSA KOMMNEKCHOT OLiHKMA 3MiH
cKnagy i BMacTMBOCTEN BOAHOMO cepeaoBumLLa, NONYNALIMHNX XapakTepUCTUK, eKooro-gisionoriyHoro
CTaHy BOASIHMX OpraHiamiB 3a Ail NpupoaHMX i aHTPOMOrEHHNX YMHHMKIB, 34ELUEeBEHHS Ta CNPOLLEHHS
KOHTPOIIO, OLHKM Ta NPOrHo3y eKonoriYHoro cTaHy BOOOWM i BOOOTOKIB.

CyTb KOpPUCHOT MoAeni nonsirae B TOMY, WO ANs BU3HAaYeHHs 3MiH cknagy i BnacTnBocTen BOOHOMo
cepefoBMLLa, NONYMALIMHUX XapaKTePUCTUK BOASAHUX OpraHiamiB, didionoriyHoro craHy TecT-o00'exTiB
CTBOPIOIOTBLCSA CcreuianbHi peecTpauinHi kamepu, B SIKil CTBOPIHOETLCH MIKPOKOCM 3 perynboBaHUMU
napameTpamu cepenoBuLLa.

CyTb KOHCTPYKUil peecTpauinHoi kamepu AN BU3HAYEHHSA IHTEHCMBHOCTI nornmHaHHa Oa,
BuaineHHs CO,, ekckpeuii NH," nonynsuieto rigpoBioHTiB B NPUPOAHMX i LWUTYYHUX YMOBAX Nomnsrae B
HacTynHomy. KOHCTpPyKLUif, WO 3asBNSETbCH, CKNagaeTbCs 3 UWMNiHOAPWUYHOI KaMepu, BUrOTOBIEHOI 3
NpO30pOro OPraHiYHOro ckrna i Mae Ha Kpasx uuniHApuYHi 6OOWLLKM, SKi PO3MilLeHi 3i 3MilLEeHHAM
LeHTpY BiANOBIOHO BiCi Kamepw, NaTekCHOro KommeHcaTopa TUCKY, LLO 3akpinneHun Ha wTyuepi 3i
CTOMOPHOK ravkow, BEHTUMAUiIAHOK TPyOKoH 3 MOMMaBKOM, CiT4acTOi wWanbu Ana yTpumaHHs
rigpobioHTIB y kamepi B pexumi ii BigKPWUTOCTI BiQHOCHO BOOHOroO cepefoBuLla, NPUTUCHYTOI OO0
KOpnycy Kamepu KOMMEHCAUiHMM Ta YLMbHIOYNM KinbUusaMKW, Kamepa 3akputa 3 obox 6okis
KpULLKaMK, §Ki LLeHTPYITbCA Ta NPUTUCKAKTbCA [0 KOPNycy KaMepu HEenopyLIHUM Ta FBUHTOBUM
NaTtyHHUMW LeHTpaMu, Lo 3aKkpinneHi B pamui 3 OpraHidyHoOro ckrna, rBMHTOBUA LIEHTP PyXaeTbCs B
pi3bOOBIN BTYNUj, O 3aKpinneHa A0 paMK1 3 OpraHiyHoOro ckna ramkoto i 3ibpaHa kamepa CTaBUTbCH
Ha MiacTaBKy 3 OpPraHiyHOro CKra, 3akpMBaeETbCA PE3NHOBO NMPOOKOK 3 AAaTYMKOM Ta 3aHYPIOETHCS B
€MHICTb 3 BOAHUM CepefloBULLIEM - LUTYYHO CTBOPEHMI MIKPOKOCM, a TECT OpraHiaMu 3arpyxarTbCs B
Kamepy y BOOHOMY cepefoBULL.

PeecTpauiniHa kamepa 306paxkeHa Ha ir. 1, 2, 3. BoHa cknagaeTtbcsa 3 uuniHApUYHOI kKamepu 1
o6'emom Big 300 go 500 mn, BUroTOBIEHOI 3 NPO30POro OpraHiyHOro ckna i Mae Ha Kpasix LuniHAPUYHI
000ULLKN, K PO3MILLLEH] 3i 3MILLEHHAM LIEeHTPY BiAMOBIOHO BIiCi kKamMepu; NaTekCHOro KoMMeHcaTopy
TUCKY 2, LLO 3akpinneHurh Ha wTyuepi 3 3i CTONOPHOK rankow 4, BeHTUNAUinHow Tpybkow 5 3
nonnaekom 6; ciTyacToi wanbu 7 gna yTpuMaHHA rigpoGioHTIB Yy kamepi B pexumi ii BigKpuToCTi
BiJHOCHO BOAHOrO cepefoBulla, MNPUTUCHYTOI OO0 Kopnycy kamepu 1 komneHcauinHum 8 Ta
ywinbHiouMM 9 kinbuamn. Kamepa 1 3akpuTta 3 060x GokiB Kpuwkamu 10, aki LEeHTpyroTbca Ta
NPUTUCKaKTLCA OO0 KOpnycy kamepu HenopywHuMm 18 Ta rBuHTOBUM 14 naTyHHUMMU LeHTpamu, Lo
3akpinneHi B pamui 11 3 opraHiyHoro ckna. 'BuHTOBUMIA LeHTP 13 pyxaeTbcsa B pisbOoBi BTyNUi 12, Wo
3akpinneHa oo pamku 11 rankoto 13. 3ibpaHa Kamepa CTaBUTbLCS Ha NiOCTaBKy 3 opraHiyHoro ckna 15,
3aKpMBAETLCA PE3NHOBOK Mpobkow 17 3 pgaTyMkoM 16 Ta 3aHYPHETBCS B EMHICTb 3 BOOHUM
CEpPEAOBULLEM - LUTYYHO CTBOPEHMUI MikpokocMm. CiTyacTa warnba 7 BUroTOBIEHA 3 HEPXKABIKOYOI CITKM
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3 BenuuuHo YapyHkn go 0,5 mm, Tecrt-opranisamu 19 3arpyxatoTbCa B Kamepy Yy BOAHOMY
cepenoBuLL;.

PeecTpauiiHa kamepa, WO 3as8BNsA€TbCA, NPaLoe HACTYNMHUM YMHOM. CTBOPIOETLCA MIKPOKOCM 3
perynboBaHUMU napaMeTpamy cepefoBulia (TemnepaTypHUM, ra3oBUM PEXUMOM, OCBITMEHICTIO,
doTonepiogom Ta iH.), B IKOMY PO3MILLYTbCS rigpobioHTK pisHMX TpodpivHMX piBHIB. PeecTpauliiHa
kamepa 1 B 360pi 3 onTMManbHUM HabopOM TecT-opraHiamiB 3 GIOTUYHOI CKNagoBOi MIKPOKOCMY Ha
nigctaBui 15 posmillyeTbca B LbOMY MIKPOKOCMi (Hanpuknag B akBapiymi). Kamepa 3akputa
citTyactumn wanbamn 7. Kpuwku 10 3HATI | Kamepa cnonyyaeTbCs 3 HaABKOJMLUHIM CepedoBULLEM
MikpokocMy. MikpokOoCM NpuMBOAUTBCSA OO0 pPiBHOBaXHOro ctaHy. [licns noganbloro 30ypeHHs
(abioTMyHUMKM, BIOTUYHMMK YMHHMKAMKM, PEYOBMHAMU TOKCUYHOI fii) Ta BMBYEHHA 3MiH cknagy i
BNacTUBOCTEN BOOHOIO cepefoBula, nonynsauiiHux dakrtopiB  (MOPOMETPUYHI  NOKA3HMKM,
LWBKAKICTb POCTY i PO3BUTKY, BiATBOPIOBaribHA 34aTHICTb Ta iH.) BU3Ha4YaloTbCa QisdionorivHi akrtopu,
a caMe iHTeHCMBHiCTb nornuHaHHs O,, BuaineHHs CO,, ekckpeuii NH,". [Ons usoro kamepa 1
3aKpmBaeTbca kpuwikamm 10, siKi LEHTPYOTbCA Ta NPUTUCKAKOTLCA OO0 KOPNyCy Kamepu HeMmopyLUHUM
17 Ta rBUHTOBMM 14 NaTyHHUMW LEeHTpaMu, Wo 3akpinneHi B pamui 11 3 opraHivyHoro ckna. M'BUHTOBMI
ueHTp 13 pyxaeTbcs B pisbboBi BTynui 12, wo 3akpinneHa go pamku 11 ravkoto 13. FepMeTUYHICTb
3aKpUTTA AO0CAraeTbCA 3a AOMNOMOro YLLinbHIOWYMX Kineub 9. Ha noyatky i B KiHUi ekcno3uuii
3[iNCHI0ETLCA B3ATTS Npob BoAM depe3 NpobKy 16, nicns 4Yoro KpULLKWM 3HIMaKTbCS OO0 HACTYMHOro
BMMipy. TUCK B kamepi nig Yac B3ATTS Npo6M KOMMEHCYETLCA NaTEKCHNM KOMMNEHCATOPOM TUCKY 2, L0
3aKkpinneHnn Ha wTyuepi 3 3i CTONopHOW rarnkow 4, i 3'egHaHUn 3 aTMOCKEPOD BEHTUMSLUINHOK
Tpybkoto 5 3 nonnaekom 6;

Mo3nTMBHMIN edekT nonsrae B TOMy, WO 3aCTOCYBaHHA PEECTpaUiMHOl KaMepu AN BU3HAYEHHS
iHTeHcmBHOCTI nornuHanHa O,, euaineHHsa CO,, ekckpeuii NH," B KOHCTPyKUii, fika 3asBRseThbCs,
nigBuLLYe SKICTb BU3HAYEHHS BULLE nepeniyeHnx akTopis i A4ae MOXNMBICTb BU3HAYaTW 3 BUCOKOHD
TOYHICTIO (pizionoriyHi dhakTopw, WO NiABMLLYE BipOrigHICTb OTPMMaHUX pesynbTaTiB Ans nogansworo
NPOrHO3Y €KOMOriYHOro CTaHy BOAOWM i BOOOTOKIB 3a Ail NPUPOLHMX | aHTPONOreHHUX YNHHUKIB.

Kpim TOro, BpaxoBywuM Te, WO PpeecTpauiiHa Kamepa nig 4Yac NPOBEOEHHS EKCNepUMEHTY
3HaXo4WUTbCHA B MIKPOKOCMi pa3oM 3 TBapMHaMW, OCTaHHi He 3a3HalTb CTPecy B Mepiog nocagku o
pecnipaTopHOi KaMepu Sk y aHarora, ToMy Lo nornepeHbo aganToBaHi O BOOHOMO cepeoBuLLa.

®OPMYIA KOPUCHOI MOJEN!I

1. PeecTpauinHa kamepa Ons OOCHIDKEHHS BOAHOrO cepefoBuvilia Ta BU3HAYEHHS IHTEHCUMBHOCTI
nornuHanHa O,, euaineHHs CO,, ekckpeuii NH,™ y nonynsuin rigpo6ioHTiB, sika BKMIOYAE EMHICTb 3
neBHNMM oO'eMOM BOOW, sika BiAPIBHAETbCA TUM, WO EMHICTb SABMsSie CODOK KOHCTPYKUilO, fka
CKragaeTbCsa 3 UMMiHAPUYHOIT KaMmepu, BUrOTOBIIEHOI 3 MPO30POro OPraHiYHOro Ckna i Mae Ha Kpasix
LUUNIHOPWYHI 606MLWKK, AKi po3MilleHi 3i 3MILLEeHHSM LeHTpYy BiAnoBiOHO OCi Kamepu, naTeKkCHOro
KOMMeHcaTopa TUCKY, Lo 3aKpinneHni Ha LWTyLepi 3i CTONOPHO rankol, BEHTUNSALINHOK TPyOKo 3
MoniaBkoM, CiTYaCTOI Wanbu ans yTpMMaHHs rigpobioHTIB y kamepi B pexuMi i BiAKpUTOCTi BiAHOCHO
BOOHOrO cepefoBulia, MNPUTUCHYTOI [0 KOpNycy KamMepu KOMMEHcauiiHUM Ta  YLWiNbHIOKYUM
KinbLAMK, kKamepa 3akputa 3 060X BOKIB KpULLKaMU, AKi LEHTPYHOTBCS Ta NPUTUCKAKTBCS 4O KOpnycy
Kamepu HEeMOpPYLUHUM Ta FBUHTOBUMM NATYHHUMWU LEeHTpaMu, WO 3akpinneHi B pamui 3 opraHiyHoro
CKIla, FTBUHTOBWI LEHTP pyXaeTbCs B Pi3bOOBiM BTYMUi, WO 3akpinfeHa 40 pamMKy 3 OpraHiyHoro ckna
ramkoro i 3ibpaHa kamepa CTaBUTBCHA Ha MiOCTaBKy 3 OPraHidHOro CKra, 3akpuMBaeTbCHA PE3VHOBOM
nNpobKkoK 3 OaTYMKOM Ta 3aHYpPHETBCS B EMHICTb 3 BOAHMM CEPEAOBMLUEM - LUTYYHO CTBOPEHUN
MiKPOKOCM, @ TEeCT-OpraHiaMu 3arpy»atoTbCs B KaMepy Y BOAHOMY CepeoBuLL.

2. PeecTpauiiHa kamepa ans AocnifXeHHs BOOHOro cepefoBuula 3a n. 1, sika BiAPI3HAETbCA TUM,
Lo umniHgpudHa kamepa mae o6'em Big 300 £o500 mn.

3. PeecTpauiviHa kamepa gns gocnigXeHHs BOOHOro cepefosuuia 3a n. 1, sika BiAPI3HAETbCA TUM,
Lo ciTyacTa warba BUroTOBIEHA 3 HEPXABIOYOi CiTKM 3 BENMUMHOW YapyHku 0,3-0,5 mm.
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