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food, proceed more actively than in muscles, which correlated with increased ratios of 20:4n-6/18: 2n-6 and
22:6n-3/18:3n-3 in the liver. In addition, higher lipid metabolism intensity is shown in the liver of smolts in
comparison with muscles which is determined by the ratio of 16:0/18: 1n-9.

The research was carried out using the facilities of the Equipment Sharing Centre of the Federal re-
search centre “Karelian Research Centre of the Russian Academy of Sciences”. The study was funded by the
Russian Science Foundation, the project No. 14-24-00102.

BuicTrpoBa K.A., Myp3una C.A., Hedenona 3.A., Ilekkoesa C.H.,
. Pyoxonaiinen T.P., Hemosa H.H.
JIMIIUAHBIA 1 )KUPHOKHUCJIOTHBIA COCTAB MbIIII U TEYEHA CMOJITOB KYMXKHU
(SALMO TRUTTA L.) (KOJIbCKHUHU ITOJYOCTPOB)
HuctutyT 6nonornn — obocobnennoe moapasaencane ®I'BYH denepanbHOTO HCCie10BATEIBCKOTO
nentpa «Kapenbckuit HayaHbIN 1IeHTp Poccuiickoit akagemun Hayky, 185910 IetposaBonack,
yi. [lymkunckas, 11

TTpo0IDKEHO HCCIeI0BAHNE JIMMTAIHOTO U KHUPHOKHCIOTHOTO CTaTyca cMOJToB (4+) kymku Salmo trutta L.
(meyeHs, MBIIIBI) U3 pekd KpuBoil pydeil 1eToM C Lieiblo Mody4eHus JaHHBIX 00 OCOOEHHOCTSIX PacXO0BaHUs,
TpaHchopMarmu U (GyHKIHOHATIEHON POJM OTACIBHBIX JIMIHIHBIX KOMIIOHGHTOB B TIPOIIECCAaX POCTA U PA3BUTHSL, B
OMOXMMHYECKIIX aJalTallFsIX U OTIPeIeIICHAH TOTOBHOCTH K cMoTH(uKarmy. [loka3aHo paBHOE conepkaHne OOl
TIUIOB B MbIImIax U medeHn (12 u 14% cyxoif Macchl COOTBETCTBEHHO). Y POBEHB 3aIlaCHBIX TPHAIMIITIHIICPHHOB
(TAI) u coorromenue TAI/obmme dochomumuast (PJI) ObUTO BEIIIE B MBIIIIAX CMOJITOB TI0 CPAaBHEHHIO C TIeUe-
Hb0. BHyTpUMEBIIieuHbie 3amacel TAD sBIsFOTCS ToCTymHON (POpMOH KHPOB, 0OSCTICUNBAIOIINX SHEPTUCH MBIIIICU-
HOE COKPAILICHNE B YCIIOBHSIX MOBBIIIEHHO ABUraTeNIbHOM akTMBHOCTH. KpoMe Toro, B MBIIIIAX CMOJITOB 10 CPaBHE-
HHIO C TIEYEHBIO TIOKa3aH MOBBIIICHHBIN YPOBEHh MOHOHEHACKIIIEHHBIX KUPHBIX KUCIOT (OKK) (35 u 19% cymmbl
KK), B ocHOBHOM 3a cueT 16:1n-7 u 18:1n-9, umeromyx muiieBoe NporCXOKIEHUE U SBIIIOIIMXCS KOMIIOHEHTaMU
SHEPTeTUYCCKUX JIMIHIOB. B mIeueHn CMONTOB 10 CpaBHEHHIO C MBIIIIAME OoJiee BBICOKOE COICpIKaHUe CTPYKTYp-
HbIX ®JI 1 XoJecTeprHa, U4TO yKa3bIBacT Ha aKTHBHBIC MPOLIECCH OMOCHHTE3a ATUX JIMNHI0B. OcHOBHYIO 100 DJI
TIEYEHH CMOJITOB KYMXH COCTABIIIOT (hochaTuIuixoimiH U (ocdaTuamnTaHoniaMyH. [IpuueM B MBIIIIax ux ypo-
BEHb B 2 pa3a HIKe, Kak U Apyrux MUHOpHbIX DJI. Boree BRICOKHI ypOBEHB XONECTEpHHA B MEUEHH, TPEIIOIOKH-
TeJbHO, CBSA3aH C aKTHBALMEH ero CUHTE3a B Hel, B OTBET Ha aKTMBHOE MUTaHUE. J[aHHBIN IpoLiecC KOppeImpyeT ¢
TIOBBIIIICHHBIM COZICpKaHHeM 3aracHbIX 3¢upoB xonectepuna, TAI' u TAI'/®DJI B MbIIIIax cMOJITOB KyMKH, KOTOPBIS
AKKyMYJMPYIOT JIUITHIBI Y JIOCOCEBBIX. Y CTAHOBIIEHO OoJtee BRICOKOE coiepkanne nonrHeHachmeHHbIX JKK B meve-
HH TI0 cpaBHeHuIo ¢ MbImamu (50 1 39% cymmbt JKK cooTBeTCTBEHHO) 32 cueT Gornee BbIcokoi momm 20:4n-6, apa-
XHUJIOHOBAs KHCJIOTA, U 22:6N-3, noKo3arekcacHoBasi KUCJIOTa, YTO KoppenupyeT ¢ Oosee BbicokiM ypoBHeM DJI. B
TIEYCHH BCET/A MPUCYTCTBYIOT SK30I'€HHBIE JIUIHBI, IIOCTYIAIONIVE ¢ THUIIEH, TI03TOMY JIMIIUAHBIA COCTaB OTpaXkaeT
B HEKOTOPO¥ CTETNeHH 0COOEHHOCTH MUTaHUs, a TaloKe (PU3HOTIOTHUECKOE COCTOSIHUE OpTaHnu3Ma. B medeHu cMonToB
METa0O0IMUYECKHE TIPOLIECCHI IOHTAIMH U JeCaTypaliy MaIIeBbx 18:2n-6 u 18:3n-3 kucnot nportekaror Oojee ak-
THBHO, YE€M B MBIIIIIAX, YTO KOPPEIUPYET U C TOBBIIICHHBIMU 3HAYCHUSIMU cOoOTHOMIeHuI 20:4n-6/18:2n-6 u 22:6n-
3/18:3n-3 B meuenn. Kpome Toro, B MeYeHN CMOJITOB IOKa3aHa W HauOoJIee BBICOKAs MHTCHCHBHOCTH OOMEHA JIMITH-
JIOB IO CPABHEHHMIO C MBIIIIIAMH, OTPeessieMast [0 COOTHOIIEHHO KoHteHTparuii 16:0/18:1n-9.

PaboTa mpoBezieHa ¢ MCHONIB30BAaHUEM HAaydyHOTro 00OopymoBaHus LleHTpa KOJUIEKTUBHOTO TOJIB30Ba-
HUSI HAy49HBIM OOoOpymoBaHueM DelepallbHOIO HCCIEA0BATEIbCKOro IHeHTpa «KapeiabCckuil HaydHbIM HEHTp
Poccuiickoit akanemuu Hayk». MccnenoBanue BBIOJHEHO NMpH (pUHAHCOBOMW mojyepkke Poccuiickoro Hayd-
HOTO (hoHma, mpoekT Ne 14-24-00102.

Chekmareva E.A.

THERMOVISION SURVEY ON WATER OBJECTS: ADVANTAGES AND DISADVANTAGES
Branch of the Institute of water problems RAS, Ivankovskaya NIS, Tver Region, Konakovo, ul. Belavinskaya, 61
s_taya@list.ru

World trends in the field of hydrology are aimed at using modern means of measuring the parameters
of the aquatic environment. One of the methods for measuring the temperature in the infrared without direct
contact is the method thermal imaging control. It is based on a remote measurement by a thermal imager of
water temperature fields on the surface of a water body with visualization of temperature data on thermograms
and their subsequent analysis with the help of specialized programs. The thermal image of thermograms is cre-
ated due to differences in the radiation temperature on the water surface of different parts of the water body.

Obijective: to identify the advantages and disadvantages of using thermal imaging devices for contact-
less temperature measurement on the water surface of a water body in places where wastewater is discharged.

Advantages of thermal imaging, it is an opportunity: work at different distances from the water body;
use unmanned aerial vehicles with a thermal imager installed on them; identify clear contours of the place of
discharge and spread of sewage; to assess the interaction of the water body with the catchment area; measure
the temperature of the host environment near the watercourse.

Disadvantages: temperature measurement only on the surface of a water body, most thermal imaging are
adapted for use in a stationary environment (construction, industry, medicine), less susceptible to changes than the sur-
face of a water body; high measurement error (up to 2°C); high cost of thermal imager with a minimum error (0.1-
0.2°C); inaccuracy of measurements as a result of improper adjustment and calibration of the instrument (the reflecting
temperature is set incorrectly, etc.), the interfering effect of natural factors for a clear temperature display (fog, steam,
elevated ambient temperature, precipitation); absorption of a part of the radiation by the air medium.
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Practice shows that shooting with a thermal imager help to promptly detect areas of discharge and
spread of sewage, the zone of outlet and distribution of groundwater, identify the thermal effects during the
formation of the ice cover. The use of thermal imagers for monitoring the aquatic environment presupposes the
adaptation of the device for research purposes.

The study was performed with financial support RFBR, research project No. 17-45-690600 RA.

Yexmapena E.A.
TEIIJIOBU30OPHAS CbEMKA HA BOJAHBIX OBPBEKTAX: TOCTOMHCTBA U HEAOCTATKU
Owman GPI'BYH UBII PAH HBanskosckas HUC, Teepckas o6nacTs,
r. Konakoso, yin. bernaBunckas, 1. 61
s_taya@list.ru

OO01eMIpoBbIE TEHJICHIIMA B O0JIACTH THUIPOJIOTMH HAMpaBJIEHBl HA HCIOJIb30BAaHHUE COBPEMEHHBIX
CpeCTB M3MEPEHUs MapamMeTpoB BOAHOU cpenbl. OIMH U3 METOJ0B M3MEPEHHs TeMIlepaTypbl B UH(ppaKpac-
HOIi 005acTH crekTpa 0e3 MpsSMOoro KOHTaKTa — METOJ TEIJIOBU30pHOr0 KOHTpos. OH OCHOBaH Ha JUCTaHIIH-
OHHOM HM3MEpPEHUH TEIJIOBU30POM IOJIEH TEMIIEPaTyphbl BOJbI Ha MMOBEPXHOCTH BOJHOTO 00BEKTa C BU3yaln3a-
LMEl TEMIIEPATypHBIX JAHHBIX HA TEPMOrpaMMax U IOCIELYIOIUM UX aHAaJIU30M C IIOMOIIBIO CIELHATU3UPO-
BaHHBIX IporpaMM. TemoBoe n300pakeHNue TEPMOrpaMM CO3/1a€TCsl 3a CUET pas3Induil B paJuallMOHHON TeM-
nepaType Ha TOBEPXHOCTH BOJIbI PA3HBIX yYaCTKOB BOIHOTO OOBEKTA.

Heﬂb paGOTLII BBIIBUTH JOCTOMHCTBA U HCAOCTATKH HCIIOJIb30BaHUSA TCIIJIOBU3OPOB JIsA 6CCKOHTaKT-
HOT'O U3MEPEHUs TeMIIePaTyphl Ha TTIOBEPXHOCTH BOJIBI BOJJHOTO O0BEKTa B MeCTax cOpoca CTOYHBIX BO/I.

W3mepenne TemnepaTypsl ObLIN BBIITOJHEHB! B X0/1¢ 00CIIETOBaHUS JIBYX TEIUIOBBIX CTOKOB, COPOCHO-
ro KaHajia oTBoAsIero temisle Boasl ¢ Konakosckoi I'POC n MomkoBruueckoro 3ainBa. Bee BoaHbie 00beK-
THl BIaJaioT B BaHbKOBCKOEe BomoxpaHuiuiie. Bcero BeimonHeHo 82 3amepa TemrepaTypbl MOBEPXHOCTH
BOJIHOW W BMENIAOMIEH cpe/pl (TTOYBBI, CHETa).

JIOCTOMHCTBa TEIJIOBU30POB, 3TO BO3MOXKHOCTH: pabOTaTh Ha PAa3IMYHOM PACCTOSHHHM OT BOJHOTO
00BEKTAa; MCIIONB30BATh OCCIMIIOTHBIC JICTAIOIINE alMapaThl C YCTAHOBJICHHBIM Ha HUX TEIUIOBU30POM; 000-
3HAYNUTh YETKUEC KOHTYPBI MECTa cOpoca U paclpoCTpaHCHHS CTOYHBIX BOJ; OLEHUTH B3aHMOACHCTBHE BOJHO-
ro 00beKTa C BOJOCOOPHOU TeppUTOPHEH; U3MEPUTH TEMIIEpaTypy BMEIIAOIIEH cpebl BOJIM3H BOJOTOKA.

Henocratku: m3MepeHue TemmepaTypbl TOJNBKO Ha TIOBEPXHOCTH BOJHOTO OOBEKTa, OOJBIIMHCTBO
TEIUIOBU30POB AJANTHPOBAHBI Ul MCIONB30BAHMS B CTAMOHAPHOH cpene (CTPOUTENBCTBO, IMPOMBINIUICH -
HOCTh, MEIWIIMHA), B MEHBIIECH CTETIEHU IOABEPKCHHON HM3MEHEHUSM, YeM IOBEPXHOCTh BOTHOTO OOBEKTa;
BBICOKas TIOrpeHOCTh u3MepeHuid (10 2°C); BbICOKask CTOMMOCTh TEIIOBU30POB ¢ MUHHMAJIHLHOHN MOTPEIIHO-
ctbio (0,1-0,2°C); HETOYHOCTh M3MEPEHUI B pe3ysbTaTe HEMPaBHIbLHONH HACTPOHKH M KAJIMOPOBKH MpUOOpa
(HeTpaBIIIBHO BBICTABJICHA OTpaXKaromlas TeMIlepaTypa W Ip.), MEIIAoIIee BIUSHHUE MPHPOAHBIX (PaKTOPOB
IUISL 9ETKOTO OTOOpa)KCHUSI TEMIIepaTyphl (TyMaH, Hap, MOBBIMICHHAS TEMIIEpaTypa OKpY)KalomeH cpemsl,
OCAJIKH ); TTOTJIOIIEHUE YACTH U3ITyYCHUS BO3IAYIIHOW CPEIIOM.

[IpakTika MOKa3pIBaeT, YTO TEIJIOBM3O0pHAsl ChEMKA IOMOTAacT ONEPAaTHBHO OOHAPYXHUTH YYaCTKU
cOpoca U pacrpocTpaHeHHs CTOYHBIX BOJ, 30HBI BBIXO/IAa U PaCIPOCTPAHEHUS IPYHTOBBIX BOJ, BBEISIBUTH TEII-
noBbIe A PEKTHI B IIEpUO] JienocTaBa. Mcnonp3oBanne TEIUIOBH30POB sl MOHUTOPHHTA BOAHON CpebI Ipen-
moJiaraer afanTaluio Iprudopa B HAYIHO-HUCCICOBATEIBCKHUX [IEISX.

HccnenoBanne BeINONHEHO TIpH (hrHAHCOBOW moanepxkke PODU B pamkax HaydHoro npoekra Ne 17-
45-690600 p_a.

Cherniaev G.A.
ON THE TRYNITY FUNCTION OF THE BIOCHIMICAL MARKER FOR THE EGGS OF
COREGONID FISHES (COREGONIDAE) - CYTOCHROME B 560 IN EMBRIOGENESIS
A.N. Severtsov Institute of Ecology and Evolution RAS, Moscow, Russia
gerarchernyaev@mail.ru
Hemoproteid cytochrome 560, the pigment that has been discovered in water-soluble part of corego-
nids oocyte yolk and is treated as a biochemical marker for eggs of the family Coregonidae, in all likelihood
performs protective (antioxidant) functions preventing spontaneous oxidation of embryo‘s fatty inclusions.
Under the oxygen shortage inside the ice envelope, cytochrome 560 probably sets conditions for oxidation
processes of embryo‘s tissue respiration.

YepusieB 7K. A.
O TPUEJIMHOM ® YHKIIMA BUOXUMHUYECKOI'O MAPKEPA UKPHI Pblb CEMENCTBA
CUTI'OBbBIX (COREGONIDAE) HIUTOXPOMA B -560 B DOMBPUOI'EHE3E
WuctutyT npobiiem sxonmoruu 1 3Bomornin nveHn A. H. CeseprioBa PAH, Mocksa, Poccnst
gerarchernyaev@mail.ru

Coznannas no pemennto B 1916 romy Komuccneit Poceutickoii MMmepatopckoit AkageMul HayK TI0 H3yde-
umto baiikana (KWb) mox pykxoBonctBom JI.C. bepra, B.A. O0pyueBa u A.H. CeBepuoBa npu conelcTBUH
B.K. Joporocraiickoro u I".}O. Bepemarina B 1917 rony B bomsimx Korax Opiia ocHOBaHa « baiikanbckast Oromo-
rayeckas craHuysh». [IepBbii pelic Ha MoTopHOM Jtoake «Halikay», uepes Bech baiikan B UMBBIPKYWCKHI 3aJIMB COBEp-
nm Oyaynme Beimaronmecs ruapodronora: B.K Jloporocraiickuii, 1.W. Mecsiies, u cryaentst JLJI. Poccommvo n
JLA. 3enkenu. B 1930 romy I".}O. Bepemiarin nepesen JIMMHOIOIHYECKYIO CTAHIIAIO B TIOCENOK JIMCTBSHKA Y UCTO-
ka Anrapel. B 1960 romy Jlumuonorndeckast cranius BC® AH CCCP 6Obiia mpeoOpa3osaHa B pamkax pasputus Cu-
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