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OBIIAA XAPAKTEPUCTUKA PABOTBI

Maructepckass AuccepTanys COCTOMT M3 OOLIEH XapaKTepUCTHUKU padoThI,
BBEJICHUS, TPEX IJIaB, 3aKJIOUEHHUs, CIIMCKA HMCIOJIb30BaHHOM JuTepaTypbl. OOmuii
o0bveM nuccepranuu — 97 ctpanui, 26 Tabnuil, 2 pUCYHKA, CIIMCOK MCIIOJIb30BAaHHBIX
MCTOYHUKOB U3 54 HaMMEHOBaHUU.

BAJIAHC BOAOIIOTPEBJIEHMA " BOJAOOTBEIAEHUA,
HOPMATUBHBIE TPEBOBAHUS, BE3BO3BPATHBIE IIOTEPM BO/BbI,
OBOPOTHOE BOJAOCHABXEHUE, CUCTEMA I[TOBTOPHOI'O
BOJAOCHABXEHNA, NHANBUY AJIbHBIE TEXHOJIOI MYECKHUE
HOPMATHBBI  BOJAOIIOJIB3OBAHUA,  3KOJIOT'O-DKOHOMUWYECKAA
DODPEKTUBHOCTD

AKTYaJIbHOCTH TeMbI
B Hacrosumii MOMEHT NpeanpusITHsIMU MsiconepepadaThIBalONIeil OTpaciu

PecniyOnuku benapych Ha TeXHOJIOTUYECKHE HYXK/IbI, B COOTBETCTBUH C CAHUTAPHBIMHU
TpeOOBaHUSIMH, UCIIOJIB3YETCS BOJIa MUThEBOrO KadecTBa. [Ipu nmpoBeneHuun padbot mo
pacyery HHIMBHAYaJIbHBIX TEXHOJOIMYECKUX HOPMATHBOB BOJIONOJIb30BAHUS,
BBIMIOJTHEHHBIX B COOTBETCTBUU C JCHCTBYIOIIMMH HOPMATHBHBIMU IPaBOBBIMHU
aKTaMu Pecriy6nuku benapycs, LTSt HECKOJIBKUX peanpus TUA
MsiconepepadaThIBAIOIIETO KOMIUIEKCA BBISABICHO, YTO, MPONAS OOy U3 CTaauid
TEXHOJOTUYECKOTO MPOIECCca, BOJIa OTBOJUTCS B CETU KaHAJIU3ALUU U UCTIOIb3YyeTCs
HepanroHaisHO. [loaToMy BechMma akTyanbHa IpopaboTKa BOMpPOca O BO3MOKHOCTH
UCIIOJIb30BaHMsI 00OPOTHOTO BOJIOCHAOKEHUS HA TIPEIIPUATUSIX ITOTO KOMITJIEKCA.

O0bekT HccaenoBaHMsi: OallaHCHI BOJONOTPEOJCHUS W BOJOOTBEIACHUS
MsconepepadaTeIBaONIuX npeanpustuii Pecryonuku bemapycs.

IIpeamer wucciaenoBaHusi: BO3MOXXHOCTh HCIOJIB30BaHUS OOOPOTHOTO U
MOBTOPHOTO  BOJOCHAOEHUS HA  TMPEANPUATHIX  MsACONEepepadaThIBAIOIIETO
KOMILIEKCA

eap wucciiefoBaHMsl: HAa OCHOBAHMM HMMEIOLIETOCA ONBITA pacuera
VH/IMBUYaJbHBIX  TEXHOJOTMYECKMX  HOPMATHBOB  BOJOIOJB30BAHUSA IS
MscomnepepadaTeiBatonux — npeanpustuii  Pecrybnmukm  bemapych, a  Takke
MEXIYHAPOJHOTO ONbITA BBISIBUTH CTAUH TEXHOJOTHYECKOrO MPOLECCA, B KOTOPBIX
BO3MOKHO HCIIOJIb30BaHUE 00OPOTHOM MJIM MOBTOPHOM CUCTEMBI BOJOCHAOKEHHUS.

B pamkax mocraBieHHOM 1eIu B MPOLIECCE MCCIAEAOBAHUS ObLIN OMpPEaeIICHbI
CIEAYIOLINE 3ada4Yu:



1.  H3yuuTh MEXIYHApPOIHBIN OIBIT UCIIOIL30BAHUS CHCTEM OOOPOTHOTO U
MOBTOPHOTO  BOJOCHAOXEHUS HAa  MNPEANPUATHIX  MscorepepadaThIBaromen
MIPOMBITIVICHHOCTH;

2.  Ilpoamamm3mpoBaTh Ha OCHOBAaHMHM HMEIOMIETOCS OIBITa pacyeTa
WHIUBUIYATbHBIX TEXHOJOTHYECKUX HOPMATHBOB BOJOMOJB30BAHMS TEXHOJIOTHIO
MPOU3BOJICTBA MSCHOM TPOIYKIIMA Ha MsColepepadaThIBAOIINX MPEITPHITHIX
PecniyOnuku benapycs;

3.  Ilpoanamm3upoBaTh Ha OCHOBAaHWUM MMEIOMIETOCS OIBITa pacyeTa
WHAVNBUAYATbHBIX TEXHOJOTHYECKMX HOPMATUBOB  BOJOIOJIB30BAHUS  BOIHBIC
OaytaHCHI MsicoTIepepadaThIBArONINX NpeAnpusITHii Peciyonuku benapych;

4.  BbISIBUTH CTaIUU TEXHOJOTHYECKOTO TMPOIECCa, B KOTOPBHIX BO3MOXKHO
UCII0JIb30BaHKE 00OPOTHOM MJTM TIOBTOPHOM CUCTEMBI BOJOCHAOKEHUS

5. O1EeHUTh 3KOJIOTO-9KOHOMHYECKYIO IIeNIECO00Pa3HOCTh MCTIOIB30BaHUS
000POTHOM MJTM TTOBTOPHOH CUCTEMBI BOJIOCHAOKCHHSI.

Hayuynasi  HoBH3HA  PadoOTHhI. B TexHomorumueckoM  mpoiiecce
MsicoTiepepadaThIBAIOIIUX MPEANPUATUN BOJa MUTHEBOI'O KAYECTBA PACXOYETCs Ha:
MOMKY MPOU3BOJICTBEHHBIX MOMEIIEHUHN, 000pYyAOBaHUs, TAPbl 1 HHBEHTAPS, MOUKY U
00paboTKy TyII, MPUTOTOBIIEHUE PELIETITYPHBIX CMECEH, MPUTOTOBICHUE MPOAYKIIMU
(Bapka, KOMYEHHUE), OXJAXKIEHUE MPOAYKIIMH, pa3MOpPaXMBAHWE M 3aMOpPaKHBAHUE
CBIPBSL U MPOAYKIIMH, TIPEeTyOOHHOE COIepKAHUE CETBCKOX03SIUCTBEHHBIX )KUBOTHBIX,
BBIpAlllMBAHUE  NTHUIBI,  NPUTOTOBICHHE  JE3UHYUIMPYIONIUX  PacCTBOPOB,
BCIIOMOTATEIbHbIE TIPOU3BOJICTBEHHBIE HYXKIbI (HYXKIbI JIA0OpAaTOPHUH, KOTEIHHOU U
T.IL.).

Buenpenue 060poTHON CUCTEMBI Ha MPEANPHUATUAX MsicorepepadaThIBaOIEro
KOMIUIEKCA TO3BOJIUT COKPATUTh 00BHEMBI BOJOMOTPEOICHUS U BOJOOTBEACHHUS, YTO
MPUBEACT K CHIDKCHUIO HAJOTOBBIX BBITUIAT 32 JOOBIYY MOJ3EMHBIX BOJI M 3a cOpOC
CTOYHBIX BOJ| B OKPYXAIOILIYIO CPENY.

IIpakTHyeckass 3HAYUMOCTh padoThl. BhiienieHa cTagus TEXHOJIOTHYECKOTO
mporecca, Ha KOTOPOM BO3MOXHO  HCIIOJIB30BaHHE OOOPOTHOW  CHCTEMBI
BOJIOCHA0KEHUSI —CHIDKEHHE TEMIIepaTyphl MPOAYKIHMH B Kamepax oxjiaxiaeHus. B
000OpOTHYIO CHCTEMY TIpeJjiaraeTcs BKIIOYHUTH BOAY M3 «PyOamku» 000pyIOBaHUSA,
KOTOpass HE MMEET MPsIMOr0 KOHTaKTa ¢ MPOJYKTOM M SIBJISETCA YCIOBHO YHCTOM.
JlanHHO€ MEPOTPUATHE SKOHOMUYECKH d(PPEKTUBHO HA IPEANPHUATHSX T10 TTepepadoTKe
msaca KPC u cBunuHBL. Pacder skoi0r0-sKOHOMUYECKON 3(P(HEKTUBHOCTH MMOKAa3al,
YTO O0Iee COKpAIIEHUE HAJOTOBBIX BHIILJIAT MPU BHEAPEHUH OOOPOTHOW CHUCTEMBI
BOJIOCHA0XeHUsI Ha mpeanpusTiu no nepepadotke msica KPC U cBUHUHBI COCTaBUT
6osiee 12 ThIC. pyOIICit B ro.



OcHoBHbBIE TO/0:KeHUsI PadoTbl, BbIHOCHMbIe Ha 3amuTy. BHeapenue
00OpOTHOI CHCTEMBI BOJIOCHAOKEHUS HA TPENPUATHAX TI0 IepepadbOoTKe MPOTYKIIUU
’KUBOTHOBOJICTBA IMO3BOJIUT COKPATUTh 00111€€ BOIONOTpeOIeHHE MPUOIU3UTETHHO Ha
16% u o0BeM CTOYHBIX BOJ — MNPUONM3UTENBHO Ha 22% 4TO mNOpUBENET K
3HAYUTEIFHOMY CHI)KEHUIO HAJOTOBBIX BBITLIAT.

Ony0/JIMKOBAHHOCTD Pe3yJIbTATOB:

1. Cexupuna A.Il.,, Muctouenko B.M. AHanu3 BO3MOKHOCTU BHEAPEHUS CUCTEM
000pOTHOrO BOJOCHAOXKEHHUS Ha MsconepepadatbiBatoux npeanpustusax // XK.
«Okonorus» bBI'Y. — Munck: UBL| Munduna, Nel 2024r. crpanunst 82-92.



AT'YJIbHAS XAPAKTAPLBICTBIKA ITPAILLbI

Maricrapckasi IpicepTallbls CKiIanaela 3 aryibHall XapaKTapbICTBIKI Mpallbl,
YBSI3E€HHS, TPOX YacTaK, 3aKIIOYIHHS, CIIICY BBIKAPBICTaHAN JiTapaTyphl. ATYIbHBI
a6'ém apicepTalpli — 97 cTapoHak, 26 Tadmill, 2 MaJIIOHKA, CIIC BHIKAPBICTAHBIX KPBIHILL
3 54 HailmMeHHS.

BAJIAHC BOJIACITIAXKBIBAHHS I BOJIAAIBSIJI3EHHS,
HAPMATBIVHBISI TIATPABABAHHI, BE33BAPOTHBISI CTPATBHI BAJIbI,
ABAPOTHAE  BOJIA3ABECIISIUDHHE,  CICTOMA  [AVTOPHATA

BOJIABABECILSTUDHHS [HJIBIBIIY AJIbHBIS TOXHAJIATTYHBIS
HAPMATBIBBI BOJIAKAPBICTAHHS, DKOJIAT A-DKAHAMIYHA
DOEKTBHIVHACID

AKTyaJIbHACIb TAMBIL.

Y campayaHel MOMAaHT MpaAlpbIeMCTBaMi Mscareparnpanoydaid TajliHbl
Pacmy6niki benapych Ha ToXHamariuHela maTp30bl, y aArnaBeIHACI 3 CaHITapHBIMI
naTpabaBaHHSIMI, BRIKAPBICTOVBaEIa Baja MiTHOU sikaciii. [Ipbl mpaBsa3eHH] paboT
ma pasiiky I1HABIBIIYaJbHBIX TAXHANATIYHBIX HApMaTbiBay BOJAaKapbICTAHHS,
BbIKAHAHBIX Y aJaBedHACIl 3 J3€I0YbIMI HapMaThIYHBIMI IIpaBaBbIMi aKTami
Pacny6mniki Benmapycb, /uisi HEKalbKiX MpaanpbleMCTBAY MscomnepeOaThIBaIOIIEro
KOMIIJICKCY BBISYJICHA, IIITO, TPANRIIIOYIIIBI JIFOOYIO 3 CTaIBIA TAXHAJIATri9Hara mparjcy,
BaJla aJBOJ3IMIA ¥ CETIhI KaHai3aImbll 1 BEIKAPBICTOYBACIIIA HepallbliHaIbHA. TaMy
BEJIbM1 aKTyajbHas IIpampaloyka IbITaHHS a0 MarybIMacili BBIKAPBICTAHHS
abapoTHara Bojja3a0ecrsiudHHS Ha MPAANPHIEMCTBAX rITara KOMILIEKCY.

AO0'eKT JacjexaBaHHs: OajaHChl BOJACHAXBIBAaHHA 1 BOJAaIBIA3E€HHS
Mscarnepanparoy4sx npaanpsieMcTBay Pacmy6miki bemapyce.

[Ipagmer  pmacienaBaHHS: MardpIMacilb  BBIKAPBICTAHHS abapoTHara
BOJIa3a0€CIITYIHHS HA MPAJIIPHIEMCTBAX MACOTIEPEOATHIBAIOIIETO KOMILICKCY.

MbTanacieaBaHHs: Ha MaJICTaBe HAasyHAra BOIBITY Pa3fiKy 1HBIBIAyalbHBIX
TOXHANATIYHBIX ~ HApMAaThIBAy BOJAKAPBICTAHHS ISl MSCOTEpepOaTHIBAIOIINX
npaanpeieMcTBay Pacnybmiki bemapych, a Takcama MiKHapoJIHara BOTBITY BBISBIIb
CTaapll TIXHAJAriyHara mparpcy, y SAKIX MardbiMa BBIKAPBICTAHHE aJBapOTHAM
CICTAMBI BOZla3a0eCIsTUdIHHS



VY pamkax nacrtayieHail M3Tbl Yy mpainpce AaciieiaBaHHs OblUIl BbI3HAYAHbI
HACTYIHbIS 3a4a4bl:

1. BpIByublllb MIKHApOIAHBI BOIBIT BBIKAPBICTAHHS CICTAM abapoTHara
BOJa3a0eCIsTYdHHS Ha MPaJIpbleMCTBaX Msicanepanpanoyyail IpaMbICIOBacCIll;

2. TlpaananizaBailb Ha MaJICTaBEe HasyHara BOMbBITY Pa3JliKy 1HIBIBIIYyaJbHBIX
THXHAJATIYHBIX HApMaTbiBay BOJAKAPBICTAHHS TAIXHAJOTII0 BBITBOpYACII MSCHOU
MpaayKIibli Ha MsiconepepOaThIBalOUIUX MpaanpsieMcTBax PacnyOniki benapyce;

3. [IpaananizaBaup Ha MajJCTaBe HasyHara BOIBITY Pa3iiKy IHIBIBIAYaJbHbIX
THXHAJArIYHbIX HApMaThIBay BOJAKAPBICTAHHS BOJAHBISA OanaHchl MscanepapOaTHBIX
npananpeiemctBay Pacny6uiki benapycs;

4. BpISBILb CTaJbll TIXHANAryHara npaiacy, y AKiX MardybiMa BbIKaphICTAHHE
aJBapOTHAM CICTAMBI BOJIa3a0eCTIsIYIHHS

5. AuaHilb 3K0JIara-3KaHaMIuHyI0 MATa3r0/IHACIb BEIKAPBICTAHHS a/IBApOTHAra
a00 mayTopHai CICTIMBI BOJa3a0eCTITUIHHS.

HaBykoBasi HaBi3Ha mpainbl. Y TOXHAJATTYHBIM IIPaIdce Mscanepanpanoydsbix
NpajaNpeIeMCTBAY BajJa ITHOTA SKACIl pacxojyeria Ha: MBIHKY BBITBOPYBIX
naMsIIKaHHSY, aOcTalsBaHHS, Tapbl 1 I1HBEHTapa, MBIMKY 1 ampaioyky TyIiI,
NaJpbIXTOYKa PELENTYpPHBIX CyMecsy, MaJpbhIXTOYKAa MpaayKibll (BapIHHE,
BOH/KAHHE), aCTy>KIHHE MPaayKIbli, pa3MapoKBaHHE 1 3aMapOKBaHHE CBHIPABIHBI 1
IpaiyKIibll, Iepaa3a0oiiHbIg YTphIMaHHE CeIbCKaracnaapyublX *KbIBEN, BRIPOIIIYBAHHE
NTYIIKI, MaJPBIXTOVKA A331H(IKYIOIb pacTBOPAY, 1alaMOKHBIS BEITBOPYBIS ATPIOHI
(maTpa0b1 TabapaTopsli, KaleabHi 1 1a T.11.).

VYkapanenHe ajBapoTHaii a00 mMayTOpHAl CICTAOMBI Ha MPAANPHIEMCTBAX
Mscanepanpamnoydyara KOMILIEKCY Ja3BOJINb CKapallimb ad'éMbl BoJAacCTaXKbIBAaHHS 1
BOJIAA/IBSIA3EHHS, IITO TPBIBSIA3E Ja 3HDKAHHS TMaJaTKOBBIX BBIMIJIAT 3a 374a0bI4y
naJ3eMHBIX BOJ 132 CKiJl CIIEKABBIX BOJ Y HAaBaKOJbHAE aCAPOJII3eE.

IIpakThiuHae 3HAYIHHE Npanbl. Boa3eneHa craapis TOXHATATIYHATA TIPAIACY,
Ha SKOW MaryeiMa BBIKAPBICTAHHE aJBapOTHAra CICTAMBI BO/Ma3a0CCISTYIHHS —
3HDKOHHE TAMIIEPATYphl MPAAYKIIbIl ¥ KaMepax acTy/KIHHS. Y aaBapOTHBI CICTIMY
mpamna”yenia YKIIOYbIIh Baay 3 «Kamryli» aOcTansBaHHs, sSKas HE Mae MpaMora
KaHTaKTy 3 OpaayKTam 1 3'aynsdenia ymoyHa ublicTaid. [lam3eHae MeparnpbleMcTBa
sKaHaMivHa 3(EKThIYHA Ha MTPAAMPHIEMCTBAX Ta IepanpamnoyIsl Msca OyiHOM paraTai
KBIBENBI 1 CBiHIHBL Pasmik skonara-skaHamigHail 3(QeKThIyHACIl Takaszay, IITo
aryipHae CKapaddsHHE MAJaTKOBBIX BBIIIAT MPHI YKapaHEHHI aJBapOTHAara CiCTIMBI
BOJla3a0ecsIudHHSL Ha MPaJIpbhIeMCTBE Ma Mepanpaioyisl Msica OyiHOW pararait
JKBIBEITBI 1 CBIHIHBI CKJIa/13€ 00bI 3a 12 ThIC. pyOsIEY y To.



CranoBimya, sikoe BBbIHOCIIA HAa al0apoHy. YKapaHEHHE aJBapOTHail
CICTOMBI BOJa3a0€CHsUY3HHS Ha MPAANpbIEeMCTBAX Ma Mepanparoyibsl HpagyKLbli
KBIBEIAra1oyIil 1a3BOIIb CKapallillb aryjibHae BoJacnaXbIBaHHE MPbIOIi3HA HA 16%
1a0'éM cuékaBbIX BOJ — NpbIOJI3HA Ha 22%. ['3Ta NpbIBAa3€ 1a 3HDKIHHS MaIaTKOBBIX
BBITIJIAT OOJIBII YbIM Ha 12 ThICSY Oenapyckix pyoiséy, a YkapaHeHHE MepanphleMCTBa
aKyninua MEeHII YbIM 32 9 rajioy.

AnyOnikaBaHaclb BbIHIKAY:

1. Microusnka B.M., Cskipeina A. I1. aHani3 marysimMaciii YyKapaHeHHs CiCTIM
abapoTHara BojAa3a0ECHSYdHHS Ha Mscanepanpaloyublx MpainpblieMcTBax // XK.
«Oxkanoris» B/IY. - Minck: IBL Mindina, Nel 2024r. craponki 82-92.



GENERAL DESCRIPTION OF WORK

Structure and scope of work

The master's thesis consists of a general description of the work, an introduction,
three chapters, a conclusion, a list of references. The total volume of the thesis is 97
pages, 26 tables, 2 figures, a list of references from 54 titles.

THE BALANCE OF WATER CONSUMPTION AND SANITATION,
REGULATORY REQUIREMENTS, IRRETRIEVABLE WATER LOSSES,
RECYCLED WATER SUPPLY, RE-WATER SUPPLY SYSTEM, INDIVIDUAL
TECHNOLOGICAL STANDARDS OF WATER USE, ENVIRONMENTAL AND
ECONOMIC EFFICIENCY

Relevance of the topic.

Currently, enterprises of the meat processing industry of the Republic of Belarus
use drinking water for technological needs, in accordance with sanitary requirements.
During the work on the calculation of individual technological standards of water use,
carried out in accordance with the current regulatory legal acts of the Republic of
Belarus, for several enterprises of the meat processing complex it was revealed that,
having passed any of the stages of the technological process, water is diverted into the
sewerage network and is used irrationally. Therefore, it is very relevant to study the
issue of the possibility of using recycled water supply at enterprises of this complex.

The purpose of the study is balances of water consumption and sanitation of
meat processing enterprises of the Republic of Belarus..

The subject of the study is the possibility of using recycled water supply at
enterprises of the meat processing complex.

The purpose of the study is based on the existing experience in calculating
individual technological standards of water use for meat processing enterprises of the
Republic of Belarus, as well as international experience, to identify the stages of the
technological process in which it is possible to use a recycled water supply system.

Within the framework of this goal, the following tasks were identified in the
research process:

1. To study the international experience of using recycling and re-water supply
systems at meat processing enterprises;



2. To analyze, based on the existing experience in calculating individual
technological standards of water use, the technology of meat production at meat
processing enterprises of the Republic of Belarus;

3. To analyze the water balances of meat processing enterprises of the Republic
of Belarus on the basis of the available experience in calculating individual
technological standards of water use;

4. Identify the stages of the technological process in which it is possible to use a
circulating water supply system

5. To assess the ecological and economic feasibility of using a circulating water
supply system.

Scientific novelty of the work. In the technological process of meat processing
enterprises, drinking quality water is spent on: washing of production facilities,
equipment, containers and inventory, washing and processing of carcasses, preparation
of prescription mixtures, preparation of products (cooking, smoking), cooling of
products, defrosting and freezing of raw materials and products, pre-slaughter
maintenance of farm animals, poultry farming, preparation of disinfectant solutions,
auxiliary production needs (laboratory, boiler room, etc.).

The introduction of a revolving system at meat processing enterprises will reduce
the volume of water consumption and sanitation, which will lead to a decrease in tax
payments for groundwater extraction and for wastewater discharge into the
environment.

The practical significance of the work. The stage of the technological process
is highlighted, at which it is possible to use a circulating water supply system —
reducing the temperature of products in cooling chambers. It is proposed to include
water from the "jacket"” of the equipment in the circulating system, which does not have
direct contact with the product and is conditionally clean. This event is economically
effective at cattle and pork meat processing enterprises. The calculation of
environmental and economic efficiency showed that the total reduction in tax payments
when introducing a circulating water supply system at a cattle and pork meat
processing enterprise will amount to more than 12 thousand rubles per year.

The main provisions of the work submitted for protection. The introduction
of a circulating water supply system at livestock processing plants will reduce total
water consumption by about 16% and the volume of wastewater by about 22%. This
will lead to a reduction in tax payments by more than 12 thousand Belarusian rubles,
and the implementation of the event will pay off in less than 9 years.



Publication of results:

1. Misyuchenko V.M., Sekirina A.P. Analysis of the possibility of introducing
recycling water supply systems at meat processing enterprises // J. "Ecology" BSU. —
Minsk: IVVC of the Ministry of Finance, No. 1 2024. pages 82-92.



