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Summary
The article presents the signs of degradation of the river and fish stocks of the Don River on the exam-
ple of the Kochetovsky hydroelectric complex and the consequences of irrational use of water re-
sources on the work of reclamation systems of the Rostov region. The objective of this study of signs
of degradation of the Don River is to focus attention on the growing problem of reducing water re-
sourcesin the South of Russia.
Abstract

Introduction. Global climate change is currently beyond doubt and is an objective reality. On climate
change and its consequences, it is necessary to take actions to assess risks and take measures in ad-
vance to reduce or prevent negative consequences. The signs of degradation of the river and fish
stocks of the Don River are given on the example of the Kochetovsky hydroelectric complex and the
consequences of irrational use of water resources on the work of reclamation systems of the Rostov
region. The objective of this study of signs of degradation of the Don River is to focus attention on the
growing problem of reducing water resources in the South of Russia. Materials and methods. In the
course of the work, a comparative analysis of water levels and flows of the Don River in the lower
reaches of the Kochetovsky hydroelectric complex over the past 50 years was carried out. Data from
hydrological yearbooks on water levels in the Don River and on expenditures indicate significant
changesin indicators for the worse. Results and conclusions. Proposals are formulated on the need to
control such areas for the protection of water bodies as ensuring the reduction of anthropogenic load
on water bodies, recommendations are given on the unhindered passage of al fish speciesto spawning
sites and practical provision of rational use of water resources of the Tsimlyansk reservoir.
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V]IK 626.8
YBEJIUWYEHHUE PBIBOITIPOAYKTUBHOCTHU PEKHX TOH 1 PAIIMOHAJIBHOE
HUCITIOJBb30BAHME BOJHBIX PECYPCOB

A. M. AHOXMH, KaHOUOAM MexXHU4eCcKUx HayK
A. A. TkaueB, 00Kkmop mexHuuecKux HayK
A. B. CrenkuH, mazucmp

N 4 (72), 2023

Hoesouepracckuti unscenepno-mweauopamusuwii uncmumym um. A. K. Kopmynosa —
dunuan @®I'BOY BO Jouckoii 2ocydapcmeenHblil azpaprbili YHU8epcumem
2. Hosouepracck, Poccutickas @edepayus

AKTYaJIbHOCTB. [ T00aNbHBIC N3MECHEHUSI KITIMATa B HACTOSIIICE BPEMs HE BbI3BIBAIOT COMHEHHS
U SBJIIOTCS O0BEKTHUBHOW PEealbHOCTHIO. Ha M3MeHeHre KirMarta U €ro MOCIIeACTBHI HEO0X0IUMO TIpe/i-
IIPUHUMATH I[Cf/iCTBI/IS[ 10 OLCHKE PHUCKOB U 3a6JIaFOBpCMeHHO MpUHUMATL MCPBI 110 YMCHBUICHUIO WJIN
TPEeIOTBPAIICHHUIO HETATUBHBIX TIOCIIEACTBUIA. [IpuBeeHbl MPU3HAKHU Jerpajallii PeKd U PhIOHBIX 3ama-
coB peku J{oH Ha npumepe KodeToBckoro rumpoysna. 3aiauei JaHHOTO HCCIeIOBAaHMS TIPU3HAKOB JIerpa-
Jany peku JIoH SBNsSeTcst — CKOHIGHTPHPOBATH BHUMAHUE HA PAcTYILeH Mpo0ieMe YMEHbIICHHS BOTHBIX
pecypcoB fOra Poccun. Matepuaibl u MeToabl. B nporiecce paboThl ObUT BHIITOTHEH CPaBHUTEIBHBIN
aHaJIM3 YPOBHEH BOJIBI M Pacxo/ioB peku JloH B HmkHeM Obede KoueToBckoro rupoysia 3a nocieanue S0
JICT. I[aHHBIe TUAPOJIOTUYCCKUX CKETOJHUKOB IO YPOBHAM BO/IbI B PEKE I[OH 1 [0 pacxoJiaM YKa3bIBarOT
Ha 3HAYUTEJIbHBIC U3MEHEHHMS TOKa3aTesIel B XYIIIYI0 CTOPOHY. Pe3ysbTaTrsl B BhIBOABL. ChopMyTupo-
BaHbI TMPEJIOKEHUS 0 HEOOXOAUMOCTH KOHTPOJIMPOBATH TAKUE HATPABIICHUS 110 OXPaHE BOJHBIX O0BEK-
TOB, KaK 00ECIeUCHNE CHYDKCHHSI aHTPOTIOTCHHOM HArpy3KH Ha BOJHBIE OOBEKTHI, MPUBEICHBI PEKOMEH-
JIAIY 10 OECTIPENITCTBEHHOMY MPOXO/IY BCEX BHJOB PHIO K MECTaM HEpPeCTa U MPaKTHIEeCKoe odecreye-
HHE PaIlMOHAILHOTO UCTIOb30BaHUS BOAHBIX peCypcoB LIMMIITHCKOTO BOJJOXPaHUITHINIA.

Knrwoueswvie cnoea: pbib6onpooykmueHocms pek, 200080U CMOK, 800HbI PENCUM, Dbl-
060X00HbIe KAHAIBL, 2UOPONOSUYECKULL eIHCe2O0OHUK.

HutupoBanmue. Anoxun A. M., TkaueB A. A., Crenikua A. B. YBenudenune peiOONPOTyKTHUBHOCTH
peku JIoH M panMoHaNIBbHOE HMCIOJIB30BaHUE BOJHBIX pecypcoB. Mszsecmuss HB AVK. 2023. 4(72).
479-487. DOI: 10.32786/2071-9485-2023-04-48.

ABTOpCKHii BKJIaJ. ABTOpaMH B TIpoLiecce paboThl ObLT BHITIOJIHEH CPABHUTENBHBIN aHANU3 YPOBHEH BOJIBI
U pacxonoB peku JloH B HIkHeM Obede KoueToBckoro ruapoysina 3a mocneanue 50 ner.

KoH¢ummMKT MHTepecoB. ABTOPHI 3asBIISIIOT 00 OTCYTCTBUHM KOH(IMKTa HHTEPECOB.

BBenenue. Knumarnueckass poktpuHa Poccuiickoit @enepanuu, yTBEpKICHHas 3a
HoMepoM Ne861-PW ot 17 nekabps 2009 rona umeromas rocyAapcTBEHHOE 3HaYEHUE, MO/I-
YEepPKUBACT, YTO U3MEHEHUE KIMMaTa U €ro MOCIeICTBUS MPEACTaBIAIOT cO00M KOMIUIEKCHYIO
MEXIUCIUIUTMHAPHYIO TPo0JIeMy, OXBAThIBAIOILYIO YKOJIOTHUECKUE, IKOHOMUYECKHE U COLIH-
aJbHBIE ACTIEKTHl YCTOMUMBOro pa3Butusa Poccuiickoit deneparuu.

JIoKTpuHa mpeanuchBaeT HEOOXOAUMOCTh IPEANTPUHUMATD IEHCTBUS MO OLIEHKE pUC-
KOB U 3a0JarOBpEMEHHOT0 MPHUHATUS MEP MO YMEHBIIECHUIO WA MPEJOTBPALICHUIO HETaTHB-
HBIX TIOCJIEICTBUN N3MEHEHUS KIIMMarTa.
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['moGanbHble U3MEHEHHS KJIMMaTa B HACTOsIIee BpeMsl HE BBI3bIBAIOT COMHEHUS U SB-
JS0TCST O0BEKTUBHOM peanbHOCTHIO [1, 2, 3].

B nameii ctatbe Mbl OCTAaHOBUMCSI Ha BaXHOM BOIIPOCE YMEHbILIEHUS BOJIHBIX pecyp-
COB U PBIOHBIX 3aIlacoB, KOTOPbIE KOHCTaTUPYIOTCS Ha MPOTSDKEHUU nocinenHux 20 jer Ha
Ore Poccun na npumepe pexu Jlon. Peka Jlon xapakrepna mina pek FOra Poccun tem, uto
OHa 3aperyJupoBaHa rUAPOY3JIaMU U HECET OTPOMHYIO aHTPOIIOI'€HHYIO Harpy3Ky B BUJE UC-
MOJIb30BAaHUS KaK TPAHCIIOPTHOM apTepuu, Tak U 3a00pa BOJABI Ha MEJIHMOPALIMIO U BOJIOCHA0-
KeHHue (pPUCYHOK 1).
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ragpoyIan pb‘ﬂUHDﬂHUIN KAHANOM

Pucynok 1 — CxeMa rupoy3noB Ha peke J[oH
Figure 1 — The scheme of water-engineering systems on the Don River

Matepuaabl u MeToabl. Dakronornyeckyro 0a3y aHaliM3a COCTAaBHIIM JaHHBIC MHO-
rOJIETHUX HAOJIOJCHUH, 3apETUCTPUPOBAHHBIX B [ OCYIapCTBEHHBIX BOJHBIX KagacTpax H
JTAHHBIC YpPOBHEH IMOBEPXHOCTH BOJBI, 3a()MKCUpOBaHHBIE W coOpaHHble Ha KodeToBckOM
ruapoysie [4,5].

Knumarndeckne W3MEHEHUs, IPOUCXOAIINE B TIOCICTHUE JCCATHIICTHS B OacceliHe
JloHa, BIMSIOT HAa BEIWYHMHY TOJOBOTO CTOKA, HA OCOOEHHOCTH BOJHOTO PEXHMMa peK, pac-
CMaTpUBAEMOI TEPPUTOPUH, OOBEM U BBICOTY BECEHHETO TOJIOBOJIbs, CTOK BO BpEMs JICTHEH
1 3UMHEH MEXEHH, TTOJI3EMHBIN CTOK.

V3MeHeHHs yKa3aHHBIX XapaKTEPUCTHK HAOJIOIAI0TCS MIPAKTHUECKH 110 BCEM CTBOpaM
p. Jlon u ero nputokam. OHUM U3 (HaKTOPOB U3MEHEHHS KIIMMATa SIBISCTCS U3MEHEHHE BO/I-
HOCTH PEK B CTOPOHY YBEIHUYCHUS TOTPEOJICHUS BOJBI U YMEHBIIICHUS cToKa [4, 5]. [y moa-
TBEPIKACHHUS JErPaJalliid peKr ObUT BBITOJHEH aHAIN3 PEKUMa PacXo0B BOJbI peku JIoH B
ctBope cT. Pasnopckast. [Tocne crpoutenberBa LIUMITHCKOTO THAPOY3JIa MaKCUMAIIbHBIC Pac-
X061 HaO O MaIKCh B 1963 roay 6320 Mlc, B 1964 roay 3410 m°/c u B 1991 roxy 3370 MC.
BBoa B skcmyaTanuioo [[UMISSHCKOTO THAPOY3Jia BbI3BAJI CYIIECTBCHHBIC W3MEHCHHS Tapa-
METpPOB CTOKa. Tak, CpeAHUN MaKCHUMaJbHbIA TOJAOBOM pacxon BoAbl 3a mepuoi ¢ 1881mo
1952 roawi cocrasmi 5606 m>/c, a ¢1952 roma o 2003 roga — 1669 M>/c, TO ecTh MO BO3EH-
CTBHEM TEXHOTCHHBIX (DAKTOPOB MPOU30ILIO YMEHBIIICHHE CPETHET0 MAaKCHMAIILHOTO Pacxo-
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na BoJbl B 3.36 pa3a. OcpelHEHHBIE TTOKA3aTeIN H3MEHEHUS XapaKTEPHBIX PACXOJIOB BOJIBI 32
nepuos HabmoaeHui ¢1952 mo 2002 roas! mo cpaBHEHUIO ¢ iepuoaoM ¢1936 mo 1952 roga-
MM TpeicTaBlieHa B Tadmurie 1.

Ta6mmma 1 — M3MeHeHre OCpeTHEHHBIX XapaKTEPHBIX pacXoI0B BoabI 3a nepuox 1952-2002 rr.
10 CpaBHEHHIO ¢ iepuoaoM 1936-1952 rr.
Table 1 — Change in the average characteristic water consumption for the period 1952-2002
compared to the period 1936-1952

KpaTHOCTh yMEHbLICHUS
3HaueHNe OCPETHEHHBIX
(mnm yBeNmMUeHHsI) pacxo/a moJ
HanmeHOBaHMe XapakTep- | XapaKTEPHBIX PACXOJ0B BOJIbI 32 N
HBIX PacXofioB BOJbI MIEPUOJTBI HAOITIOICHHH BOSACHCTBICM TEXHOTCHHRIX
p (hakTopoB
1936-1952 rr. | 1952-2002 rr. | yMeHbIIEHHE yBEIUYCHHUE
Cpenumii 3a rox (00ycnoB-
pea A (00y 811 681 1,19 -
JINBaeT 00BEM CTOKA)
Cpennuii MakCUMAaJIbHBIH 3a
e ron 48883 1657 2,95 =

OrpomHyI0 poJib B nepepactpeneneHi croka peku Jlon urpaer LlumnsiHckoe Bozo-
xpanuiuine. L{uMiastHekuit TuIpoy3en AeTUT peKy Ha eCTeCTBEHHOE PYyciio 10 A30BCKOTO MO-
pS ¥ 3aperylMpoBaHHOE PACIOIOKEHHOE BBIIIE THIpoy3ia. Ho HE0OX0IMMO OTMETHTH TO,
YTO CTOK PEKH HWXE THAPOY3ja 3aperyjiupoBaH BBUIY HCIOJIb30BaHUS MOJE3HOT0 00BEMaA
[{uMiIsIHCKOTO BOJIOXpaHWINIIA 111 MEJIMOPALIMY, TPAHCIIOPTa, BOJOCHAOXKeHUs. M3-3a Takoi
Harpy3Ku cOpachIBaeMble Pacxo/ibl U3MEHSUTUCH OT 420 Me/cB 2015 rony a0 180 M /C B 2020
roxay [5-7].

Kak B u3MeHeHuu KIuMarta, Tak U B THOETH PHIOHBIX 3a1IaCOB HECOMHEHHYIO POJIb UT-
paroT aHTpoNOreHHbIe (PaKTOPbI, BIUSIOMINE HA (JOPMUPOBAHKHE BOJHOTO pexxuma peku JloH
CBOEH XO351ICTBEHHOM JEATEIbHOCTBIO.

Takoe n3MeHeHne BOJHOCTH PEKH, MPEXKJIE BCETr0, CKa3bIBAETCs Ha YCIOBUSIX HEpecTa
¥ TIpoxojia peId K HepecTunuiaM. Huzkue ypoBHHU OrosiioT Oepera, yMEHbIIal0T TITyOHHBI Ha
HEPECTUJIMILAX, TEM CaMbIM YMEHbIIIasi HEPECTOBBIE ITUIOLIA/IN. YK€ MHOIO JIET OCTAeTCs OT-
KPBITBIM BOIIPOC O HEPECTOBBIX MOIYCKaxX pacxo0B u3 LIUMISHCKOro BOAOXpaHWINILA B BE-
CEHHHUI M OCEHHUIl MepHoJ, KOI/a MPOUCXOAT HEPECTOBbIE MUTPALIMM MHOTHX BHUJOB PBbIO,
oburarommux B A30BckoM mMope [8-13].

HepecToBple nomycku Aar0T BO3MOKHOCTh MUTpaHTaM NMpoiTu KoueToBCkuil ruipo-
y3ei 6e3 MOMOIIM PHIOONPOITYCKHOTO 11ITI03a, a KoHcTanTMHOBCKUI 1 HukomnaeBckuit ruapo-
y3J1bl — 10 pbIOOXOAHBIM KaHaitaM (PUCYHOK 1).

Pe3yabTaTel u o0cyxaenne. OJHON U3 TIaBHBIX MEp MO aJalTallUd K U3MEHEHUSIM
KJIUMaTa, KOTOopasi MO3BOJUT BOCIIOJIHUTE PHIOHBIE 3alachkl, SBJISETCS CTPOUTENLCTBO dhdek-
TUBHOTO pbIOOX0/HOrO KaHajga Ha KoderoBckoM ruzapoysne. CTpOUTENBCTBO PbIOOXOIHOTO
KaHaja 00ecHeuuT OTKPBITYI0 U CBOOOJHYIO OT MOAMOPHBIX COOPYKEHHMH IOpOry pblOam,
UAYIIMM Ha HepecT oT A30Bckoro Mops 1o LluMisiHckoro ruapoysia.

KovetoBckuii Tuapoysen pacnoyiokeH B cpeHeM TeueHUH peku [loH u perymupyet
YPOBHHU PEKH U1 00eCTIeYeHHs JBIKEHUS CYIOB.

B cocraB oopyxeHuil ruapoysna BXoAuT chEMHas ruiotuHa [lyappe, BogocOpocHoe
COOpYKEHHeE, CyI0XOAHbIE NITI03bI U peidonpomnyckHoi mutto3 (PITL) (pucyHox 2).

Ha ruapoysne exenHEBHO CHUMAIOT MOKa3aHHs ypOBHEW BEpPXHEro M HHKHEro Obe-
¢oB. [Ipu ycTaHOBIEHHOM TIOTHHE (YCTAHABIMBAIOT U3 YCIOBUS MOAIEPKAHUS OTMETOK TSI
CYJIOXOJIHBIX TUIYOWH) BepXHUH Obed 3aperyJupoBaH M UMEET TMOCTOSHHYIO OTMETKY, a HUXK-
Hul Obe( 3aBUCHUT OT pacxooB, cOpackiBaeMbIX L{IUMISTHCKUM THAPOY3JIOM (PUCYHOK 3).
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Pucynok 2 — KoueToBckuit rupoy3en
Figure 2 — Kochetovsky water-engineering system

Ha pucynke 3 npuBeneHsl OTMETKH YpoBHEH Bojbl HIkKHero Oneda Kouerockoro
ruapoysna 3a 2019-2020 rr.
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Pucynok 3 — KpuBas orMeTok ypoBHe# HikHero Obeda KoueTtoBckoro ruapoysia no garam
2019-2020 ronos
Figure 3 — Curve of the marks of the levels of the lower reaches of the Kochetovsky water-engineering
system, 2019-2020

Ha npoTsbkeHUn MHOTHX JIET YPOBHHU B HHKHEM Obede ruapoysia konedanuch B mpe-
Jienax MpoeKTHBIX MryouH oT 1.80 M 1o 2.50 M, paccunTaHHBIX ISt JToTKa-HakonuTess PIIHI
U TO3BOJISIONINX PEryIHpOBaTh MPOIIECC HAKOIUIEHUSI phIObI B coopyxkenwue. [Iporecc mon-
JIep)KaHusl YPOBHEH BOJBI B peKe oOecreyrBalicss COPOCHBIME pacxoaMu [{[UMIIsTHCKOTO TH -
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poy3na B npeaenax 320-450 M/C. 3HAUNTEIBHOE U3MECHEHHE KINMATHUCCKUX yclioBuid 6ac-
ceiiHa peku JlOH, MCHOJIb30BAaHUE pecypcoB LIMMIISSTHCKOTO BOJOXpAaHWIMIIA U 3apEryJIupo-
BaHHOCTb BOJIOCOOPHOM IJIOLIAAN PEKH MPUBENIO K 3HAUUTEILHOMY MaJCHHUIO COPaChIBAEMbIX
pacxozos 10 180 m>/c.

YpoBHU BozbI B HUKHEM Obede ynamu g0 riyoud ot 0.80 mo 1.1 m. ['myOunbI Ha mo-
pore notka Hakonutens PIIII npu ormerke 0.50 M HEe MO3BOJIAIOT pacxojaM IpH INyOuHe
0.30-0.60 M co3maBaTh MPHUBIICKAIOUIUE CKOPOCTH M OOECIeYrBaTh pabOTOCIIOCOOHOCTH CO-

OpPYKCHHUA.

Takum ob6pazom, ruaposiorunueckue ycinoBus 2020 roga He mo3Bomwm Ha Koderos-
CKOM THUIpPOY3Jie 00eCleYnTh MPOXO0 PHIO HA HEPECT BBEPX IO TeueHUIo. [Ipu manpHeinem
pPa3BUTUU MOCTOSIHHOTO HEJIOCTaTKa CTOoKa peku J[oH OyneT mpoucXOoAuTh YMEHbIIeHHEe 00b-
€Ma HEepeCTOBBIX MUTPAIIMN U MaJICHUE KOJIMYECTBEHHOTO U BHIOBOI'O COCTaBa PHIOHBIX 3ama-
coB A30B0-YepHOMOPCKOTO PEruoHa.

Takoe pa3BUTHE CUTYyallMU C YPOBHSIMH peKd J{OH MOBIUSET Ha pabOTOCIIOCOOHOCTH
PBIOOTIPOITYCKHBIX COOPYXKEHUI cTposiiierocsi baraeBckoro ruapoysna. Bce oTMeTKH HIKHUX
ObeOB PHIOOIIPOITYCKHOTO U032 U PHIOOXOAHO-HEPECTOBOIO KaHAIa B3SITHI 110 HAOJIIOJIE-
HUSAM nocneHux S0-TH JIeT U ¢ MOA0OHBIMU U3MEHEHUSIMU YPOBHEH B BECEHHEH Mepuo1 mpo-
EKTUPOBUIMKHU HE CTAJKUBaIUCh. ECiu ceilyac He BHECTH KOPPEKTUPOBKU B MPOEKT THIIPOY3-
Ja B JayibHeWeM OyayT MOCTpOEeHBI 3apaHee Hedh(EeKTUBHBIE COOPYKEHHUS WIH He paboTa-
FOLLIME COBCEM.

3akiaouenue. 3a1a4d TUIAHUPOBAHUS MEp 10 aganTaldid K W3MEHCHHSIM KJIMMara IMpeay-
CMaTPUBAIOT KOMILJICKCHOCTh MEPOIPHSITUN 10 COXPAHECHUIO M MPEYMHOXCHHIO PHIOHBIX 3alacoB W
aKkBaKkynbTyp. [loaTOMy HEOOXOMMO BKIFOUMTH B MEPHI 110 aJIalTallid O0eCIIeYeHne MPOITyCKa MU-
IPAaHTOB HAa HEPECT uepe3 TUAPOY3JIbl M YBEIMUCHHE KOJIMYECTBA PHIOOBOJHBIX 3aBOJIOB, KOTOpHIC
JIOJKHBI 00€CIIeYMBAaTh €XKETOJHOE IMOMOJHEHNUE PHIOHBIX 3armacoB peku JIOH MOJIObI0 Pa3IHUHBIX
BUJIOB PBHIO.

Pr16oBoHBIE IpEATIPUATHS, 00€CTICYHBAIOIINE TUTAHOBBIN BBIITYCK TOBAPHOH PHIOBI, HE JTOJDK-
HBI 3aMBIKAThCS Ha 3TOH JCSITEILHOCTH, a ¢ (PHMHAHCOBOM MOAJICPIKKOM TOCY/ITapCTBEHHBIMU OpraHaMH
1 MUHIIPHPOIBI YYaCTBOBAThH B BBIPAIUBAHUK MOJIOJU, TeM 0O0JIee YTO OIBIT IO KOMIIEHCAITMOHHBIM
BBIITyCKaM y Bcex ecTb [14, 15, 16].

JIJisl 3aMHTEPECOBAHHOCTA PBIOOBOIHBIX MPEIIPUITUN HEOOXOIUMO Pa3BePHYTh MPOTpPaM-
My, KOTOpas o0ecreyuT (UHAHCUPOBAHHUE TPOBOJAMMBIX MEPOIPHUSITHI U CBA3b OM3HECA U rocyap-
CTBEHHBIX CTPYKTyp. B 3TH mporpamMmbl OpraHWYHO BIUIIETCS HaydyHOe oOecriedeHue mpolecca
pa3pabOTKH ¥ HAYYHOT'O 0OOCHOBAHUS MIPHHSITHS PEHISHUI CO CTOPOHBI HAYYHO -UCCIIEI0BATEIBCKUX
opranusanuii. HayuHoe oOecrieueHue JOJDKHO pabOTaTh Ha OCHOBE HCCJCIOBAaHMN, MOHHUTOPHHIA
HAKOIUICHUS MaTepHalloB, YTOOKI MPEJICTaBUTh HAYYHO-00OCHOBAHHBIE MEPHI MO0 Pa3BHTHIO PBIOO-
BOJIHBIX XO3sIUCTB [17].

Heo0x01uMo KOHTPOJIUPOBaTh TAKKE HAIPABJICHHS 110 OXpaHe BOJAHBIX O0BEKTOB, KaK:

- CHIDKEHHE aHTPOTIOT€HHOM HAarpy3KH Ha BOJHBIE 00BEKTHI (JJOHCKOW MarucTpanbHbIN KaHal
3abupaer 100 m*/c, a cGpoc pexu JloH U3 TOro xe LIMMISHCKOro BoXOXpaHMIHIa cocTapiseT 250-280
M>/C, 4TO HECOBMECTHMO C HOPMATBHBIMHU YCIIOBHSIMHU 9KCIUTYATALlMH BOIOXPAHIIIAILA);

- obecrieueHre OECIPENSATCTBEHHOTO IMPOXOAa BCEX BHJOB PHIO K MECTaM HEPECT IyTeM
CTPOUTENLCTBA PHIOOXOMHOTO KaHaima Ha Ko4eTOBCKOM TUApOy3Jie W 3alllUTy MOJOIM Ha BCEM ITyTH
JIBIDKEHUA K MecTaM Haryna [17];

- Pa3BUTHE TEXHUYECKOI'O PETryJIMPOBAaHHUSA B 001aCTH OYMCTKH CTOYHBIX BOJI, SKOHOMHUYECKOE
CTUMYJIMPOBAHHE COKpPAIICHUS COPOCOB 3arps3HSIOIINX BEIECTB;

- BOCCTAHOBJICHUE BOJHBIX OOBEKTOB, B TOM YHCJIE MAaJBIX PEK, ¥ MPOTOYHOCTH OBParoB Ha
BoZ0cOOpHOH TuTomanu L{IUMIISTHCKOTO BOAOXpaHIIIUINA U pekn [|oH;

- MpaKTHYecKoe oOecriedeHrne MPUMEHEHHs MPHUHIMIIOB YKOJIOTHUYECKOr0 HOPMHUPOBAHHS Ha
OCHOBE 3aKOHOJIATEILHBIX IOKYMEHTOB 110 OXPaHE W BOCCTAHOBJICHUIO BOJHBIX 00BEKTOB.
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Conclusions. The tasks of planning measures for adaptation to climate change provide for the
complexity of measures for the conservation and multiplication of fish stocks and agquaculture. There-
fore, it is necessary to include in adaptation measures the passage of migrants to spawn through wa-
terworks and an increase in the number of fish hatcheries, which should ensure the annual replenish-
ment of the fish stocks of the Don River with juveniles of various fish species.

Fish-breeding enterprises that ensure the planned production of commercial fish should not be
confined to this activity, but with financial support from state bodies and the Ministry of Natural Re-
sources to participate in the cultivation of juveniles. Moreover, everyone has experience in compensa
tion issues[14, 15, 16].

For the interest of fish-breeding enterprises, it is necessary to deploy a program that will pro-
vide financing for the events and communication between business and government agencies. Scien-
tific support of the process of development and scientific substantiation of decision-making by re-
search organizations will organicaly fit into these programs. Scientific support should work on the
basis of research, monitoring the accumulation of materials in order to present evidence-based
measures for the development of fish farms [17].

It is necessary to monitor such areas for the protection of water bodies as:

- reducing the anthropogenic load on water bodies (the Don main canal takes 100 m’/s, and the
discharge of the Don River from the same Tsimlyansk reservoir is 250-280 m®/s, which is incompati-
ble with the operating conditions of the reservair);

- ensuring unhindered passage of all types of fish to spawning sites by building a fish channel
at the Kochetovsky hydroelectric complex and protecting juveniles all the way to feeding sites[17];

- development of technical regulation in the field of wastewater treatment, economic incen-
tives to reduce emissions of pollutants;

- restoration of water bodies, including small rivers and the flow of ravines in the catchment
area of the Tsimlyansk reservoir and the Don River;

- practical support for the application of the principles of environmental regulation on the basis
of legidlative documents on the protection and restoration of water bodies.
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Summary
The article shows the results of the positive effect of format-alcohol plasticizer on the construction,
technical and operational qualities of concrete that meets established regulatory requirements. A
polynomial model of the 2nd order was obtained, the optimal dosage of the recommended plastici z-
er was determined, which makes it possible to increase the strength of concrete by 60-80% after heat
treatment.
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