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CLINICAL ASPECTS OF BRONCHOLOGICAL ASPERGILLOSIS

Annomauusn:

B naweti pa60me ObLIU UCNONIL30BAHBL OAHHbLE JaumepamypHo2o aHaiu3zd no dcnekmam acnepeuiiesd 1eeKux,
Komopble umerom 6AadsiCHoe 3Ha4erue ocobenno y uH([)eKquHucmoe.

Abstract:

In our work, we used the data of literary analysis on aspects of pulmonary aspergillosis, which are of great
importance especially among infectious disease specialists.

Knrouesvie cnosa: 2pudot, nonynisiyuu, pebeHox, jieckue, acnepeuiies, Ciyuau.
Key words: fungi, populations, child, lungs, aspergillosis, cases.

B Hacrosmiee BpeMst B IIpUPOJIE OIMMCAHO OKOJIO
100 tBIc. BUAoB rpu6oB. Oxoino 400 U3 HUX MOTYT OBITh
NPUYUHAMH 3a00JI€BaHUI OPTaHOB JBIXaHUS — OCTPBIX
Y XPOHWYECKUX ITHEBMOMHKO30B. Kak oTmedeHo B ju-
TepaType , 4TO TMOPAKEHHS JbIXaTeIbHOH CHCTEMBI,
BbI3bIBAEMbIE MATOTCHHBIMH I'pUOaMHM, BIIEPBbIE OIH-
canbl Oonee 150 ner Hazax. BeimonHeHHbIE B mocnes-
HHE TOJIbl MCCIIEJIOBaHUSI CBUIETEIBLCTBYIOT O IOBCE-
MECTHOM M HEYKJIOHHOM POCTE KOJIMUECTBA TPUOKOBBIX
3a00NeBaHUN, B YAaCTHOCTU T'PHUOKOBBIX IOPaXKCHUH
JbpIXaTenbHON cucteMbl. Hanbosnee yacTo BBI3BIBACTCS
rpubamu Aspergillus fumigatus. B mocnemane roast
HaOJII0aeTCs POCT YaCTOThI BBIJICJICHUS IPYTUX Tpesi-
craButened — A. flavus, A. niger, A. ferrens u ap.
Cropsl 3THX TPUOOB pacnpoCTpaHEHbl TOBCEMECTHO,
MX KOJIMYECTBO CYLIECTBEHHO BO3PACTAET B KAPKYIO U
BIQ)KHYIO TIOTOIY.

B nurepaType 0TMEUYEHO, YTO OOJIBIIUHCTBE CIIy-
4yaeB 3apaKeHHUE MNPOUCXOJHUT 4Yepe3 BEPXHHUE JbIXa-
TEJNIbHBIC Ty TH, MHPEKIINS MOXKET IPOHUKATh TAKXKE Ye-
pe3 MOBPEXICHHYIO KOXKY M KUILIEUHHK. ACIEPrULIbI
BBI3BIBAIOT MOPAXEHHUS, TPAAMIUOHHO IOJpa3zerise-
Mbl€ Ha HHBA3UBHBIE, CApOQHUTHUECKHUE U alIepruie-
CKHe. ACTepriuIbl IPOAYIUPYIOT pepMeHTHI (IIpoTeo-
JUTUYECKUH, CaXxapoINTHIECKUH, JTUITOIUTHYECKUN 1
Jp.) ¥ JHJIOTOKCUHBI. BhIIeneHne pasnuyHbIX THUIIOB
TOKCHHOB (aib(a-TOKCHHA, IJIMOTOKCHMHA M Jp.) B
OKPY’KAIONIYIO CPEIy ¥ B OPTaHNU3M UYeJIOBEKa MPH MPo-
TPECCUPOBAHUH 3a00JIEBaHMS TAKXKE SIBIISICTCS Xapak-
TepHO# yeptori Aspergillus fumigatus. Coennnenns,
CHHTE3MPYEMbIEC acCIEpPTrH/UIOM (B TOM 4YHCIE CEPHUHO-

Bble M acIaparrMHOBBIE IPOTEa3bl, METAIIIONPOTEH-
Has3bl, TUMENTHAMINENTHAA3B U Hoconnnassl 1 ap.),
SIBIISIFOTCS] CUJIBHBIMU aJulepreHamu. B pesynbrare an-
JIEPTUYECKON PEeakKM Ha HUX WJIM NPH Pa3BUTUH WH-
(DEeKIIMOHHOTO IPOIIEcca MOTYT IOPaKaThCs U JIpyrue
OpraHbl — IPUAATOYHbIE TA3yXH HOCA, TOPTAHb, TPaxes
¥ OPOHXH — C BOBMOXKHBIM PacIpOCTpaHEHUEM HH(EK-
MU B KOXKY, B JKEJIyJJOYHO-KUIIECYHBIH TPAKT, TOJIOB-
HOM MO3T, cepaue. JJanbHeHnui aHanu3 1okasaij, 4ro
aCTepruiIbl  ABJSIOTCA MPUYMHOM aJuIepruuecKoro
OpOHXOJIETOYHOIO  acHeprwiuie3a,  XpPOHHYECKOTO
HEKPOTHYECKOT'0 JISTOYHOTO aCHEepTHilIe3a, MOTYT BbI-
3bIBaTh OPOHXHAJIBHYIO aCTMY, 9K30TCHHBIN allIeprH-
YEeCKUIl albBEOJUT. 3apa3uThCS MOXKHO, YHOTpeOUB
MUY, TOPAXEHHYIO aclepruulaMH, NPH BIBIXaHUU
IpUOKOBBIX CIIOp, @ TaKkKe MpPU UX MONaJaHuy Ha Mo-
BEPXHOCTh paHbl. CIOCOOCTBYIOT 3apa)KeHuio 00-
JIE3HHU, OCJIAONAIOMNE UMMYHHTET, a TakKe OIpere-
JeHHas chepa AesITeIbHOCTH YelIOBeKa, HallpuMep pa-
60Ta C TOyOsIMH, KOTOPBIE SIBISFOTCS MIEPEHOCUYUKOM
3abonesanns. CrieruanrctaMu ObIT OTMEYEH TOT (haKT,
YTO K MHBa3UBHBIM ()OPMaM OTHOCST HOPaKEHHE HIXK-
HUX JbIXaTeNbHBIX ITyTeH, CHHYCHUTBI, a Takke HHpEK-
LINH KO>KU ¥ MATKHUX TKaHEH, KOTOpBIE MOTYT PE/ICTaB-
JSATH COOOM BXOJHBIE BOPOTa JJISi 3THOTPOITHOTO
arerra. Moxer HaOmonatbes: nopaxenue LIHC, cep-
JICYHOCOCY/IUCTOM CUCTEMBI, IPYTUX OPIaHOB U TKaHEH
BCJIEICTBHE T€MaTOTCHHOW IMICCEMUHAIINN WM HETO-
CPEACTBEHHOTO PAaCIPOCTPAHEHHS U3 OJIM3KO PacIoso-
XKeHHbIX ouaros. K canpoduTHieckum mopakeHHsIM
OTHOCSIT OTOMHKO3 M JIETOYHYIO acreprumieMy. An-
neprudeckre (opMbl MPENCTABICHBI AIIEPTHUECKUM
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acrepruiuie3HbIM CHHYCHTOM U aJUIeprH4ecKUM OpOH-
XOJIETOYHBIM aCIEepruuIe30M. 3apyOesKHBIMH U OTede-
CTBEHHBIMU aBTOpaMH OBIJIO OTMEYEHO ,YTO HOpaxke-
HHE JIETKUX HaOJIOJaeTcs IMpH acHepruiuiese IpH-
mepHO B 90% cnydaeB. B nebiore Gosmesnu y 1/3
OONBHBIX WHBa3WBHBIA acmeprmures yerkux (MAJD)
MOXET OBITh ACHMIITOMHBIM, U NIEPBBIC MIPU3HAKH IO-
ABJSIIOTCSL JIMIIb TPH IPOTPECCHPOBAHHM MHKO3a.
Haubonee panHre cHMOTOMBI — Kamlens (BHaYaje —
CyXOil) M JMXopajKa, yCTOHUYMBas K aHTHOMOTHKaM
HIMPOKOTrO CIIEKTpa JeHCTBUS. B nanbHelnieM mpuco-
€IMHSIETCSI OJBIIIKA, MOSBISIOTCS IUIEBPAJIbHBIC»
0oJu B rpyIHOH KJeTKe (BCleACTBHE IPUOKOBOIT MHBA-
3UM B COCYJbI, IPUBOASIIEH K MHO)XECTBEHHBIM HH-
(bapkTaMm JIETKOT0) U KPOBOXapKaHbE, OOBIYHO YMEPEH-
HOE, XOTSI B OTAEIBHBIX CIy4asX BO3MOKHO M MacCHB-
Hoe. Cienyer mMeTh B BHAY, 4TO Ha ()OHE Teparuu
TeMIIepaTypa Tella MOXeT OBITh CyO(heOpmIbHON Hin
HOPMaJIbHOH, a 00J1eBOM CHHAPOM MHHHMAJIBHO BBIpa-
JKEHHBIM. BO3MOXXHO pa3BUTHE CIIOHTAHHBIX JIETOYHBIX
KPOBOTCUCHUH, 00YCIOBICHHBIX (POPMUPOBAHHEM I10-
JIoCTel pacnaja B Jerkux . Pa3po3HeHHOCTh ucciaeno-
BaHMH, TOCBSILICHHBIX MMPO0OJEMaM MHKO30B JIETKHX,
OTCYTCTBHE YETKUX KPUTEPHUEB AUArHOCTUKHU, CXEM JIe-
YEHHs CO3JAI0T TPYIHOCTU B OKa3aHUU (P (PEeKTUBHOMN
MOMOIIM OOJIBHBIM C ATUMH 3aboyieBaHUSIMU. B oTiu-
yre oT OakTepuil TpUOBI peAKO BeAyT ceOs KaK MHBA-
3WBHBIC TATOT'€HBI Y 3J0POBBIX JIFOJICH, HO MOTYT HHIY-
IIMPOBATh aCTMAaTHYECKHE PEaKIMU Y CTPAAAOIINX all-
neprueii. B Takolf curTyanmmu pa3BUTHE 3a00JICBaHUS
BO3MO’KHO HE TOJIBKO MO aJJIEprUIecKOMY, HO 1 110 MH-
(heKITMOHHO-aJUIEPIHIECKOMY BapHaHTy . AJulepruyie-
CKUH TIpOLIeCC — pPEe3yJIbTaT NMEPBHUYHOIO0 MMMYHHOTO
OTBETa OpraHM3Ma B BUJIe OPOHXHAIBLHON aCTMBI C CEH-
cubunu3anuell K miecHeBbIM rpubaM. B aTtom cityuae
MHBa3uM rpuda He OTMeuaeTcs, IPUObI MIPECTaBICHBI
B JIBIXaTEJbHBIX MYTIX TPAH3UTOPHO U OOBIYHO Y dek-
TUBHO JJUMHHHpPYIOTCS (haroruramu. Yarme Apyrux
acTMaTHYeCKHe PEaKLUH BBI3BIBAIOT T'PHOBI, OTHOCS-
muecs K Kkimaccam Zygomycetes, Ascomycetes,
Deiteromycetes, Basidomycetes. B Bo3qyxe Haxogurcs
MHOXKECTBO CIIOp 3THX I'pHOOB; OHM MOTYT BBI3BIBATDH
paHHME W MO3JHHE aCTMAaTHYECKHE PEaKIUH. A Tarke
aBTOpPaMH OBUTO YTBEP)KICHO ,9TO MH(EKIIMOHHO-aJI-
JIEPTUYEeCKU MPOIECC XapaKTePH3yeTCs MEPCHUCTEH-
el TpruOOB B AbIXAaTENbHBIX MYyTAX, UX Beretaueil B
MpOCBeTe OPOHXOB, BHI3BIBAIOIIECH HAPACTAIOIIYIO CEH-
CHOMIHM3ALINIO B AJIEPTUIECKYIO PEaKIIHIO OpraHu3Ma.
B sToM citygae MOKHO TOBOPHTH 00 aylJIepTHIECKOM
OpPOHXOJIETOYHOM MHKO3€, K HanboJiee yacThIM BO30Y-
JIUTEIISIM KOTOPOTO OTHOCST rpudsl pona Aspergillus .
Knuanuecku ajuiepruaeckuil OpoHX0oIerouHsli actep-
TUie3 NpoTeKaeT CTaAUNHO, KaK MpOrpeccUpyromas
OpoHXHaJbHAsl aCTMA C BOBJICYEHHEM HMHTEPCTUIMANb-
HOM TKaHH JIETKHX, COIPOBOKAAETCS Pa3BUTHEM JHJI0-
1 TepuOpOHXHMATBHOTO BocmaneHus. [Ipm xponmue-
CKOM €ro TEUCHHWH NPOAYKTHUBHAS PEakIis COCIMHU-
TEJBbHOW TKaHU MIPUBOANT K PA3BUTHIO JIETOYHOTO (HHO-
posa.

B cBoto ouepens nuTepaTypHbId aHAINA3 TTOKa3al
,UTO XpPOHHMYECKHi Jerounslii acneprwmnies (XJIA)
BIIEPBBIC ONHUCAH Kak (araibHoe 3abosieBanue B 1842
r. B OnuHOypre (BenukoOpuranus) , a mepBbIi OIBIT

Tepanuu am(OTEepUIIMHOM OnyOiauKoBaH B 1957 1.y
6ospHOTO XJIA Ha done TyOepkynesa . Penrrenosnoru-
Yyeckasi KapTHHA acHepriiUIeMbl BIEPBBIC ONKCAaHA B
1938 r. Bo ®panHnun Kak «OoNbIIast MUIIETOMA BHYTPH
O6ponxoskTa3oBy» . K cepemmae XX B. mOIydeHO MHO-
JKECTBO KIMHMYECKHX ONHCAHWUI acnepruuieMsl. B
1959 . mpeanoxena kiaccu(UKaIUs acTiepruriesa, B
KOTOPOH MCIIOIb30BaH TEPMHUH «MHIIETOMA, TOTJa KaK
CETOJHS 3TOT TEPMHUH 0003HAYAET TOIBKO MOJKOKHYFO
IpUOKOBYIO HH(EKIIHIO .

3apyOeXxHBIMH aBTOpaMH ObLT OTMEUYEH MHTEpec-
HBIH (akT, uto B 1960X ronax B BenukoOpuranuu ot-
KpBITHI aHTUTENa K Aspergillus , KoTopble HCTIOJIB30Ba-
JIUCh Kak croco0 TOATBEP)KICHUS T'PUOKOBOM IpH-
pOIBl  OKPYIJIBIX ~ TPUOKOBBIX  KOHIJIOMEPATOB
(«rpuOKOBBIX LTAPOBY), BRISBISIEMBIX IIPH MPOBEICHUH
penrrenorpaduu (PI') mmm xoMmbproTepHO TOMOTpa-
¢un (KT). TepMuHBI TOJYyWHBAa3WBHOTO W XPOHHYE-
CKOTO HEKPOTH3HMPYIOIIETO JIETOYHOTO aclepruiuie3a
(XHJIA) BBenens! B Hadane 1980x rogos. K Tomy Bpe-
MEHHU C IOMOIIBI0 JTOCTUKEHUI TOpaKalbHOU XUPYp-
MU OT aclepruiuIeMbl M3JICYeHbI HECKOJIBKO MalueH-
TOB C OAMHOYHBIMH OYaraMM NOPa)KEHHS; U3BECTHO,
YTO NPU MHOXKECTBEHHBIX IMOJIOCTAX (CI0XKHAsI acrep-
rrjuieMa) Ucxo/ 3abosieBaHus HEOIaronpusATHLIN . B u
TIepBBIE OTKPBITHIE HCCIIEIOBAHUS UTPAKOHA30JIa, XOTS
n 0e3 CTaHZAPTHU30BAHHBIX KpHUTepueB 3(H(PEKTHUBHO-
CTH, BCE )K€ MOKa3aIN YaCTHYHOE KINHUIECKOE YIIyd-
mieHne 0e3 u3MeHeHn# kimHIYecku. B 2003 . mpen-
JIOXKEHBl KPUTEPHM AWArHOCTHKHM W CTpaTH(UKaImn
OOJIBHBIX , KOTOPBIE 3aTeM OBUIM OOHOBIECHBI . BhImon-
HEHO HECKOJIbKO IPOCHEKTUBHBIX HCCIICIOBAHUM IIO
nedeHuro acnepriesa. [logcunran ymiep6 ot XJIA B
MHpOBOM MaciTabe, Bkirouast XJIA Ha dhone TyOepky-
ne3a Jierkux (n = 1,74 MiH), ajurlepruueckoro 6poHxo-
nerouy”oro acneprmuiesa (ABJIA) (n=411 000) u cap-
xonno3a (n =72 000) , mpu 3TOM MMOKa3aHO BCEMUPHOE
3HaYCHUE NaHHOH npobsembl. Cpenn hakTOPOB PUCKA,
yCyryONsIOIMX  TEYEHHE  JITOYHBIX  MHKO30B,
HanOosblIee 3HaYeHNEe UMEIOT (PyHKIIMOHAIBHBIE, UM-
MYHHBIE, SHJOKPUHHBIE W BPOK/ICHHBIE aHATOMHYE-
ckue Hapymenus. Ocobas poib HPUHAMIIEKHUT SITPO-
TeHHBIM ()aKTOpaM pUCKa Pa3BUTHS ITHEBMOMHKO30B; K
HHUM OTHOCSIT 4acTO€, MPOAOJIKUTEIBHOE U TIOPOi He-
OIpaBAaHHOE MPUMEHEHHEe aHTHOMOTHUKOB IIUPOKOTO
CIIEKTpa JEHCTBHS, TIIIOKOKOPTUKOCTEPOUIOB, LIUTO-
CTaTHKOB, HMMYHOJIEIIPECCAHTOB, YIHETAIOUIMX 3a-
LIUTHBIC CUCTEMbI OPTaHU3Ma.

Takum 00pa3oM MOBOJS MTOT HAIIETO JIUTEpa-
TYpHOTO 0030pa MOXKEM NPHUHTH K €IMHOMY BBIBOZY ,
YTO TOSBJICHHE HOBBIX HNPOTHBOIPHOKOBBIX Hperapa-
TOB ¢ OOJIBIIICHT AKTUBHOCTBIO U JIyUIlIeH NEpEeHOCHMO-
CTBIO MTO3BOJIMJIO 3HAYUTEILHO YIYUIIUTh UCXOBI JIe-
YeHUsI OOJBHBIX C PUCKOM BO3HUKHOBEHHUS TSDKEIIOH
acriepruiuiesHoi nHdexuyu. OJHaKO CyIIECTBYET elle
MHOT'O BOIIPOCOB, TPEOYIOIINX PEIISHHUs, B YACTHOCTH
pa3paboTka croco0OB paHHETO BBISBICHUS WH(EKITH-
OHHOTO TIpoIIecca, OIIEHKa UCXO0JI0B 3a00JeBaHus, Jie-
YeHHe MPOTPECCUPYIONIeH niu pedpakTepHOn acmep-
THJUIE3HON MH(EKINN, a TAKXKE BBIIEICHHUE TPYII Ta-
LIMEHTOB, Y KOTOPBIX Npo(QMIaKTHKa acrepruiuiesa
Obu1a Ob1 Haubouee 3G HEeKTUBHOM.
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TEKHNOLOGIYA KRITICHESKOGO MYSHLENIYA PRI IZUCHENII MATEMATIKI.

Annomauusn

B oannoii cmamve mul paccmampusaem, KAk ¢ NOMOWbBIO dIEMEHMOE 00PAZ06AMENbHBIX Ne0Ac02UYECKUX
MEXHON02UTE MOICHO NOMOUL CIMYOEHMAM 8 COOMEEMCMBUE CO CNOCOOHOCMAMU U UHMePeCamu Kanicoo20 adan-
muposamucs 8 yueOHoM npoyecce, npeoooesams mpyoHOCMuU U 00y4amucsl yCneuwho, pearu3o8bléams C0U Cno-
cobHOCMU 0151 BLINOIHEHUSL NOCMABIEHHOU 3a0aYU UL OCYWeCMEIEHUs ONPedeNeHHOU 0esimeNlbHOCU.

Abstract

In this article, we consider how, with the help of elements of educational pedagogical technologies, it is
possible to help students, in accordance with the abilities and interests of everyone, to adapt in the educational
process, overcome difficulties and learn successfully, realize their abilities to complete a task or carry out a certain

activity.

Knrouesvie cnosa: mamemamurka, mexHojlocuu, uH(pOpMauMOHHble mexHoio2uu, 00bACHUMENLHO-ULIO-
cmpamueHast MO()eJlb, UHmMmepaKkmueHas z)ocxa, Kpumudeckoe molujienue.
Keywords: mathematics, technology, information technology, explanatory and illustrative model, interactive

whiteboard, critical thinking.

Kpurnueckoe MpIIUIEHHE — 3TO CIIOCOOHOCTh aHa-
JTU3UPOBATh UH(DOPMAIIMIO C TIOMOIIBIO JIOTUKH U JTNY-
HOCTHO-TICHXOJIOTHYECKOT0 TI0JIX0/Ia, C TEM, YTOOBI
MPUMEHATH MMOJyYEHHBIE PE3YILTAThl KaK K CTaHIapT-
HbIM, TaK U HECTaHAAPTHBIM CUTYyallUsAM, BOIIpOCaM U
npobiaeMam.

JlaHHasi TEXHOJIOTHsI TIO3BOJISIET PENIATh TAKUE 3a-
JlauM, Kak: 00pa30oBaTelibHOM MOTUBAIIMHI, HH(POPMAIIH-
OHHOM TI'PaMOTHOCTH, COLMATBHONH KOMIIETEHTHOCTH.
CrocoOCTBYET He TOJIBKO YCBOSHHUIO KOHKPETHBIX 3HA-
HHUIA, a COIMATU3AINY peOeHKa, BOCITUTAHHIO TOOpOXKe-
JATEJIBHOTO OTHOIICHHUSI K JTFOISIM.

MeTO}II/I‘{eCKI/Ie MIPUEMBI JJIA Pa3sBUTUA KPpUTUYC-
CKOTO MBIIIUICHHSI, BKIIFOYAIOIINE B CE€0S TPYIIIOBYIO
paboTy, poseBbie UIPbl, JUCKYCCHH, HHIUBUIYaIbHBIE
Y TPYIIIOBbIE TIPOEKTHI, CIIOCOOCTBYIOT IPHOOPETEHUIO
3HaHWH, 00ecrednBaroT 0oee rTy0OKoe YCBOGHUE CO-
JIep KaHus, MOBBIIAIOT UHTEPEC CTYIEHTOB K IUCLIU-
IUTMHE, Pa3BHBAIOT COLHANBHBIC W WHIUBHIYaJIbHEIC
HaBBIKH.

TeXHONIOTHS KPUTUIECKOTO MBIIIJICHAS BKIIIOYACT
B ceOsl TpU CTAJHU: BBI30Ba, OCMBICIICHHUS U Pa3MBbIII-
JICHUS.

1. Cramus BBI30Ba aKTyaJIH3HPYET HMEIOIIHACCS
3HaHHs 00YYaIOIINXCS, MPOOYKAAET UHTEPEC K TEMe.

VIMeHHO 3/1eCh OTIPEeNeNIOTCS TSN N3YUSHHS MaTepH-
ana.

2. Cranust OCMBICIICHHSI HOBOTO MaTtepuaiia (Ho-
BOH nH(MOpMAIINU, H]IEH, TIOHATHSI). 3ECh MPOUCXOTUT
OCHOBHAsl COZep)kaTelnbHasi paboTa CTyIeHTa C TeK-
CTOM.

3. Cragms  pasMbplUIeHUS Wi peduiek-
cHUH. 371eCh CTYICHT OCMBICIIIECT U3YUYEHHBIN MaTepuai
u (GopMHUpYyeT CBOE JHMYHOEC MHEHHE, OTHOIICHHE K
HEMY.

Bce Tpu cTagun coOmoaroTes IpenoaBaTesiMA
kadepel, Tak KaK 3TO OTPaXKAET CIIOKHBINA MBICITHTEIb-
HBIH TIpoliecc.

Hanpumep, npuem «3Hato — X0dy y3HaTh - Y3HaI
» HUCHOJB3YeTCS TPH W3YYEHUH HEOTIPE/eNeHHBIX HWH-
TETpaJoB:

— Kak BBYHCIUTL TaOMWYHBIN HEOMpeIeIeH-

dx

HbIN uHTErpan | —

X
— Kaxk BEIYHCINTE He TaOJIMYHBIH HEONpEeACIICH-

HBIH MHTETpAT J. (2x +1)?dx

— PemeHue MeTo10M HENOCPEACTBEHHOIO UH-
TErpUpOBAHUSA
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dx dx 1
Ixz—(ax+25_I

dx :iarctg(XT_Bj+C.

(x—3)2+16 16 (X_sz 16
— | +1

- Pemenre METOIOM MOICTAHOBKHU J.\/ sin x cosxdx . Crenaem 3ameny t = sinx, dt = cosxdt.

j\/fdt = jtl’zdt = %tm +C :gsin:“2 X +C.

- Pemenre ¢ momompio GopMysT HHTETPUPOBAHUS TTO JACTSIM

u=Inx; dv:%dx;

In x X In x 1 1 Inx 1.dx In x
[ =5 dx= == [ k= [ =
X 1 2X 2X° X 2X 2° X 2X
du==dx; v=- >
2X
+1[—1X_2:|+ :_In_x_i C
2| 2 2x%  4x2

B mepsriit cronbery «3HaeM» 3amuChIBaeM HICH
CTYACHTOB, KOTOPbIE OHH IIPEAJIararoT.

Bo BTOpOIi cToNOCI] «XOTHM y3HATE) IIpeIaracM
UM BHECTH CBOM OIOPHBIE MBICIU U UJEU, KOTOPHIE Y
HHUX BO3HHKJIH B Ipoliecce 00CYXKISHHsI TeMbl. 3aTeM
MY YTEHUH TeKCTa yUeOHUKOB, OHU IBITAIOTCA HAUTH
OTBETHI Ha NTOCTABJICHHBIE BOIIPOCHI.

U B Tpetuii cTonber «Y3Ham» mpejiaraéM BHECTH
M3y4EHUs] TEMBI, COOTHOCS C TMOJy4YeHHOW HH(pOpMa-
IIMel, KoTopast ObUIa y HUX B HadaJle 3aHATHH.

JlaHHbIN IpHeM NpeaycMaTpUBAET KOMIUIEKCHBIN
MOAX0A K M3ydeHHIo Matepuana. OOydueHne HauMHa-
eTcsl ¢ aKTUBHM3ALNK yXKe UMEIOIINXCs 3HaHni 00yda-
FOLIUXCSL.

[Ipuem «CUHKBEHH»

DTO MATUCTPOYHAS CTUXOTBOpHAsi (popma, KOTO-
past TOMOTaeT ONMUCHIBATh CYTh U3y4aeMbIX TOHATHI B
JIAKOHUYHOH (hopMe, a TaKkiKe OCYLIECTBISTh pediiek-
CHUIO Ha OCHOBE IOJIYYECHHbIX 3HAHUMH.

[Ipu cocTaBneHNH IPUMEPOB, Y CTYICHTOB Pa3BH-
BaeTCs HE TOJBKO KPUTHUYECKOE MBIIIICHHE, HO U 00-
pasHoe.

Hannast opma paboThI HampaBiIeHa HAa pa3BUTHE
TBOPUYECKHX CIIOCOOHOCTEH.

IIpumepsr:

1.KonrponbHast pabota mo teme «JIuneitnas an-
reopay.

2.VIaTepecHast JIEKIUs 10 TEOPUN BEPOSATHOCTEH

3. BerumciusieM mpou3BOIHEIE.

4. 51 ymero pemath auddepeHInaIbHbIe ypaBHe-
HUS
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Abstract.

This article is devoted to the analysis of the main factors ensuring the growth of the Gross Domestic Product
of the Republic of Uzbekistan. It examines the quantitative characteristics of macroeconomic indicators in recent

years.
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The beginning of 2020 is marked by a significant
event in the history of our country. On January 24, the
President of the Republic of Uzbekistan Shavkat Mir-
ziyoyev addressed the newly elected parliament of the
country with a Message, which identified strategic
tasks for the further development of the economy and
society. "... our main task is to ensure macroeconomic
stability and contain inflation in the process of eco-
nomic reforms.” [1] The result of solving this problem
is to ensure high rates of economic growth.

Economic growth is understood as the dynamics
of an increase in the production of goods and services
in the country, accompanied by an increase in income
and an increase in the welfare of the population. Eco-
nomic growth reflects quantitative changes in the econ-
omy of the state and is part of economic development.
Economic development means an increase in produc-
tion volumes, scientific and technological progress and
an increase in the level and quality of life of the popu-
lation.

Further development of the economy is one of the
important directions identified in the Action Strategy
for the Further Development of the Republic of Uzbek-
istan for 2017-2021. It provides for the achievement of
macroeconomic stability and sustainable growth rates
of the economy and its sectors, deepening structural
and institutional transformations, increasing the com-
petitiveness of manufactured products through in-depth
processing of mineral resources, developing the poten-
tial of regions, districts and cities, and intensive devel-
opment of agriculture. [2]

An important indicator of economic growth is the
indicator of the value of the gross domestic product
(GDP). At the same time, per capita GDP is a more ac-
curate indicator of the level of well-being and quality
of life. For an evaluative and comparative analysis, we
present the data of the State Committee on Statistics of
the Republic of Uzbekistan of indicators of real GDP
and GDP per capita from 2012 to 2019 (table 1).

Table.1.
Dynamics of changes in the gross domestic product (GDP) indicator of the Republic of Uzbekistan.

Annual GDP

Years State GDP (billion GDP per capita growth rate,% Growth ratg of GDP

soums) (thousand soums) GDP per capita per capita,%

growth rate,%

2019 511838.1 15242.0 105.6 103.6

2018 407514,5 12339,1 105,4 103.6

2017 302536,8 9340,8 106,0 102.7

2016 2424955 7614,2 113,3 104.3

2015 210183,1 67154 111,1 105.6

2014 177153,9 5759,7 109,5 105.4

2013 144548,3 4779,5 108,3 105.9

2012 120242,0 4038,4 112,7 105.8

The data in the table show that the GDP of Uzbek-
istan in 2018 amounted to 407.5 trillion soums and in-
creased by 5.4% compared to 2017, GDP per capita
amounted to 12.3 million soums and increased by
3.3%. The largest contribution to GDP growth was
made by industry, which grew by 10.6% compared to
2017. The positive dynamics in this industry was en-
sured by the growth of the added value of the mining

industry and quarrying - by 28.2%, the manufacturing
industry - by 6.4%, and other industries - by 4.7%.
According to preliminary data for January - De-
cember 2019, the republic's GDP amounted to 511.8
trillion soums, the largest contribution to GDP growth
was made by industry and construction, and the volume
of construction work, compared to the same period last
year, increased by 35.2%. According to experts, the
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rates of economic growth are due to positive dynamics
in the main sectors of the economy.

The current stage of development of the economy
of Uzbekistan began in 2016, when a political course
was announced for the accelerated development of the
economy and the democratization of all aspects of pub-
lic life. Then, speaking at a joint meeting of the Oliy
Majlis on December 14, 2016, the President of the Re-
public of Uzbekistan Sh.M. Mirziyoyev noted the fol-
lowing: “Modernization of industries and regions, in-
creasing their competitiveness, developing export po-
tential will always be in the center of our attention. To
do this, it is necessary to even more actively attract for-
eign investments, advanced technologies, including in-
formation and communication technologies, in all ar-
eas. It is on this basis that we will be able to achieve an
increase in the volume of gross domestic product by
more than 2 times by 2030. To achieve such a GDP
growth, it is enough to provide an average annual
growth rate of 4.8% . [3]

Theoretical studies of the effectiveness of eco-
nomic growth factors, taking into account quantitative
and qualitative indicators, revealed that an increase in
their efficiency is associated with the level of employ-
ment, an increase in the volume of fixed capital, an in-

crease in the share of savings, and an efficient alloca-
tion of resources. They, in turn, increase the qualitative
characteristics of the integral indicator, which ex-
presses the effectiveness of economic growth factors in
the country, such as labor efficiency, capital efficiency,
capital intensity, material consumption and energy in-
tensity of the real sector of the economy, export vol-
ume, and the level of production competitiveness. In
addition, an increase in the factors of economic growth
is also associated with the stable development of polit-
ical, social and ecological systems.

At the current stage of development of Uzbeki-
stan, an increase in the efficiency of economic growth
can be achieved, firstly, by increasing the amount of
capital in accordance with the change in the number of
labor resources, and secondly, by increasing the possi-
bilities of effective use of human resources.

In the first case, it is advisable to increase the vol-
ume of investments in the economy and the efficiency
of their use, identify new sources of investment and in-
vest them in the real sector. The analysis shows that in
2012-2019. The volume of investments in fixed assets
grew steadily and by 2019 amounted to 37.1% of the
total size of the country's GDP. It can be seen that the
share of investment in GDP in 2019 increased by more
than 7% compared to 2018 (Table 2).

Table.2.
Dynamics of changes in the volume of investments in the economy of the Republic of Uzbekistan in 2012-
2019
Years The invstments to the main GDP of country Share of investment in GDP
capital( (bIn.soum) (percent)
Bln.soum)

2019 189924,3 511838.1 37,11

2018 124231,3 407514,5 30,48

2017 72155,2 302536,8 23,85

2016 51232,0 242495,5 21,12

2015 44810,4 210183,1 21,31

2014 37646,2 177153,9 21,25

2013 30490,1 144548,3 21,09

2012 24455,3 120242,0 20,33

It should be noted that the volume of investments
in fixed assets is directly affected by the level of na-
tional savings, which, according to the Central Bank of
the Republic of Uzbekistan for January-June 2019,
amounted to $ 10.2 billion, the average amount of sav-
ings per capita is estimated at $ 1134. In turn, the level
of savings is greatly influenced by inflationary expec-
tations of the population. The central bank's shift to in-
flation targeting was the impetus for a real decline in
inflation and an increase in savings.

To increase the return on human capital, it is nec-
essary to pay special attention to ensuring continuous
professional development of labor resources, the devel-
opment of innovative activities, and the modernization
of the national economy through the use of new modern
technologies. As noted in the President's Address “...

first of all, we need to educate personnel of a new for-
mation, initiating reforms, possessing a strategic vision,
deep knowledge and high qualifications”. [1] This re-
quires directing investments in science and innovation
and ensuring efficiency.

One of the most important elements of gross do-
mestic product is the final consumption expenditure of
households. It is they who occupy the largest share in
the country's GDP (55% in 2018) and provide its
growth among other constituent elements, thereby af-
fecting economic growth (Table 3). Household final
consumption expenditure consists of final consumption
expenditure, government final consumption expendi-
ture, and final consumption expenditure of non-profit
institutions serving households.
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Table.3
Dynamics of changes in household final consumption expenditures in 2012-2018
v Household final consumption expenditure Growth rate
ears L
(billion soums) (%)
2018 223635,1 125,2
2017 178585,6 118,5
2016 150644,0 118,3
2015 127249,2 121,2
2014 104930,1 122,7
2013 85485,3 125,1
2012 68298,8 1275

As the data in Table 3 show, the growth rates of
household final consumption expenditures have a posi-
tive trend over the entire analyzed period. We espe-
cially note the growth of final consumption in 2018.
The same growth rate of the indicator can be predicted
based on the results of 2019.

Thus, it can be concluded that the ongoing reforms
in the economic sphere ensure sustainable growth rates
of the country's GDP for the medium term. At the same
time, further economic growth requires an active in-
vestment policy, the development of human potential,
as well as the improvement of state regulation in the
field of improving the quality of life of the population.
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This article provides information on the model of training future physical teachers for sport marketing activ-

ities.
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pulsory competence.

At the heart of the model lies a theory of similarity
which requires adherence to conditions such as not dis-
torting the properties of the object and abstracting the
insignificant aspects of a given aspect in the construc-
tion of the model. The model solves the problem clearly
enough - explains how some aspects of the object under
study affect other aspects and the whole process. The
model reveals the important qualities and elements of
the system, the structure and content of the object in the
general sense, the existing relationships, predicts its de-
velopment, describes the object under study as an ideal
descriptor of real processes.

In our view, the preparation of future physical
teachers for sports marketing activities is based on the
following main conditions: the current situation in the
Uzbek market; mandatory competence in knowledge of
financial and economic issues; acquisition of necessary
social skills; readiness to read and study independently

throughout life; have self-expression skills that are
taken into account during model construction.

For the effective formation of professional activ-
ity in the developmental stages of education can be used
methods of teaching students grouped by the following
types of activities: methods of teacher narration - mon-
ologue, visual, communicative;

the method of organizing students' independent
learning - heuristic, research, programming, algorith-
mic.

1.Monological method is a method of explaining
the subject to students in the form of a story or lecture
using audiovisual means and directing the system of
rules of preparation and narration of educational mate-
rial to the principles of education in order to form
knowledge and skills of their reception. The monologue
method of teaching allows the teacher to describe the
teaching material, explain the events, students observe,
hear, remember, work on the sample, work with tables,
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instruments, solve problems, etc. characterized by the
activation of such activities. When using the mono-
logue method, the main focus is on the opportunities for
preparing students for the profession, focusing on the
learning process, defining the purpose of the activity.

2. Demonstrative method is to direct the system
of rules of preparation and explanation of educational
material to the principles of the education system by
posing a problem and showing ways to solve it, or by
rationally expressing scientific research to students.

Demonstrative method features: 1) the logical so-
lution of a scientific problem is solved by scientists or
the writers of the solution of ethical problems; 2) ways
to prove, discuss, search for a solution; 3) practical
problem solving methods are shown.

Functions of the visual method: students form an
understanding of logic and methods of solving scien-
tific or practical problems, form an idea of the methods
of creative activity.

The rules for using the visual method are: 1) to
create a problem situation by showing the solution of
the problem and to explain the content of the basic con-
cepts; 2) preparation of students for future work; 3) to
draw attention to the learning situation.

Methods of application: storytelling (demonstra-
tion) by showing the logic of lighting; solve a scientific
or practical problem; demonstrate the process of activ-
ity through demonstrations of experiments, video films.
This method is used in two variants. In the first option,
the teacher takes the event from the history of science
and demonstrates the logic of solving a scientific prob-
lem by scientists. In his story, he cites historical events,
reveals their opposite sides, creates a problematic situ-
ation, shapes the problem, and shows how it is solved
by scientists.

In the second option, the teacher uses an exhibi-
tion method that demonstrates a research pattern in
finding a solution to a practical problem, an equation, a
proof, a law. In this case, the teacher's activity is similar
to the teacher's activity in the first option. Student ac-
tivities are of a reproductive nature, but have a greater
impact on learning activities than the monologue
method. His work is intensified by the following activ-
ities: asking problematic questions that evoke wonder,
complexity, emotional relationships; demonstrations
that confirm or refute assumptions that focus students
’attention on the concepts being studied; communica-
tion with the pedagogical process; the teacher’s result-
ant attention; building students ’confidence in their
abilities.

3. The method of communication is the explana-
tion of the teaching material by the teacher, its mastery
by students; ensuring the participation of students in
setting problems and finding solutions; to direct the
system of rules of preparation of educational material
and communication to the principles of the education
system in order to activate their educational activity.

The main features of the method of communica-
tion: the learning material is given to the student in the
form of an informative conversation, which uses
mainly reproductive questions on a particular material.
The teacher can again create a problematic situation,

ask problematic questions, but in this case he himself
explains the content of the new concepts and methods.

The main functions of the communication method
are: to reveal new concepts and methods of learning ac-
tivities using reproductive questions and pre-created
problem situations; activation of cognitive communica-
tion and awakening of students' mental or practical ac-
tivity, formation of their oral communication and inde-
pendent activity; teaching them with team thinking ac-
tivities.

The rules of using the method of communication
are: 1) to create a problematic situation (if possible)
during the informative conversation; 2) to involve stu-
dents in solving problems that show a hypothesis, sub-
stantiate a hypothesis and its proof; 3) monitor and
evaluate the level of activity of students during in-
formative conversations and in solving learning prob-
lems.

Learning new material in the classroom using the
communication method, generalization and systemati-
zation of knowledge is carried out. During the inter-
view, the teacher asks questions based on the
knowledge and skills that students need to acquire.
Their independence in learning activities is determined
by the number of questions of a reproductive nature.
When asking questions that require new information,
new knowledge, answers to a new approach, the teacher
either answers the questions himself, or gives the stu-
dents a textbook, video, and so on. The organized study
of this method is dynamic, it can be changed to both
heuristic and monologic methods, applied at any stage
of the training.

4. Algorithmic method of teaching is to direct the
process of acquisition of new knowledge and move-
ment by the teacher to the principles of the regulatory
system of organization by demonstrating the algorithm
for performing tasks (learning algorithms).

the main of symptoms: verbal instruction to stu-
dents; show an example of the action and execution of
the algorithm (set of rules); work on samples and algo-
rithms; the existence of situations in which the students
themselves create the algorithm.

Main functions: to form students' ability to work
on defining rules and guidelines; organization of prac-
tical and laboratory work according to the instructions;
developing skills to independently create new algo-
rithms.

The main of rules: 1) instructing students on how
to complete the task; 2) demonstrate to students the
practical implementation of the task; 3) use of algo-
rithms (or created by the teacher) given by students in
the performance of tasks; 4) monitoring and evaluation
of performance.

Using the algorithmic method of teaching, the
teacher gives students the opportunity to show ready-
made patterns of movement, instruct, teach them the al-
gorithm of actions, to form their knowledge and skills
of independent, practical work (independent planning,
adjustment, control, creation of algorithms). Based on
this method, an individual approach to the acquisition
of new knowledge and acquisition of skills is formed.
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The given method is implemented in the form of
algorithms or tasks performed in search of a new algo-
rithm. The basis of the algorithmic method is to give an
algorithm of actions in the form of instructions on the
goals, objectives, methods of performing future tasks.
Depending on the level of development of the students,
the instructions can be short, generalized or complete,
detailed, in the form of questions and answers or in
writing, on the basis of cards. For example, when per-
forming laboratory work, the following work plan can
be given: 1. What is the purpose of the next work? What
to do, what knowledge to acquire, in what way to mas-
ter? 2. What should be done for this? What to determine
at work? Which law should apply? and so on.

5. The program method is a guide to the principles
of a system of rules governing the independent work of
students and the organization of teaching materials,
which are studied using pedagogical software. Its main
functions are: management of educational activities us-
ing PPS and TSO; computer-assisted learning; creating
tutorials and other software for the computer; develop-
ing individual interests.In this method, the training ma-
terial is sorted using PPS; it engages students in activi-
ties and encourages them to complete programmed
tasks in a new form; programmed tasks are evaluated
based on the results of the performance.The program-
ming method used in personal computers is more
widely used than other teaching methods. Due to the
high technical and didactic capabilities of computers,
this method is widely used in teaching many subjects.

6. The heuristic method is to focus on the princi-
ples of the regulatory system of heuristic conversation
with the preparation of educational material and the so-
lution of cognitive tasks.The main features of the heu-
ristic method: the organization of the study of educa-
tional material in a heuristic form; asking problematic
questions; solving cognitive problems; learning prob-
lems are posed and solved by students with the help of
a teacher.The main functions of the heuristic method
are: independent mastering of knowledge and methods
of action; development of creative thinking (transfer of
knowledge and skills to a new situation; introduction of
a new problem to the traditional situation; introduction
of new features of the object of study; change of known
methods of activity and creation of new ones inde-
pendently); development of mind, thinking skills, for-
mation of cognitive abilities; teaching students to en-
gage in active cognitive communication; developing
adaptability to learning, adaptability to achievement.

Rules of application of the heuristic method: 1)
the formation of new knowledge is based on heuristic
conversation and is applied in conjunction with the in-
dependent work of students (participation in heuristic
conversation - asking encountered, problematic ques-
tions, answering problematic questions, solving cogni-
tive problems); 2) the teacher creates the problem situ-
ation himself, students have to analyze them and put
problems, put forward and prove the hypothesis, draw
conclusions; 3) students are assessed mainly on the
ability to use the acquired knowledge, to put forward
and substantiate hypotheses, to prove them, to master
the methods of work.

The heuristic method is used in the study of new
material of a reverse nature or in consolidating previous
impressions, interest in understanding multifaceted
phenomena, consolidation of knowledge acquired by
students in order to independently search for new ways
of working. The application of this method depends on
the level of learning and development of students, es-
pecially the formation of their cognitive knowledge.
The heuristic method is used in the form of heuristic
conversations during seminars, discussions, training
conferences. the teacher partially explains the new
problem task. Students work independently, analyze
problem events, pose a problem, find a solution to it,
and seek new knowledge and ways of working.

7. The research method is to teach students to
solve problems such as new concepts, methods of work,
based on teaching materials prepared by the teacher and
organized independent work, and to guide the system
of regulatory rules to the principles of the education
system to develop their intellectual abilities.

The main features of the research method: the
teacher gives students a task of a problematic nature as
an independent work and together with them develops
the purpose of the work. Problem situations, as a rule,
arise during the performance of tasks by students,
which are not only theoretical (instrumental), but also
practical (search for additional information, sorting and
analyzing information, etc.).

The main functions of the research method are:
the formation of creative thinking, the independent ac-
quisition of new knowledge and methods of work by
students; forming areas of flexibility, emotion, will-
power.

Rules of use of the research method: 1) based on
the possibility and purpose of problem-based learning,
the teacher gives the student independent work to solve
the learning problem; 2) the teacher develops students'
ability to search for information by leaving a problem
situation and problem; 3) find ways to solve tasks, set
learning problems and know how to solve them, draw
conclusions and prove the conclusion.

The research method (as a complex method) is
less commonly used than the heuristic method. This
method is used in group practice, solving interdiscipli-
nary learning problems in several sessions, solving
problems with a creative group of students, organizing
educational games.
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The article assesses the state of production of grain and legumes in Ukraine in terms of its regions. The areas
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In the agricultural market, grain and leguminous
crops retain leading positions in exports, processing
and domestic consumption, which proves their strategi-
cally important role in ensuring the food and economic
security of Ukraine. Therefore, research of the problem
of the effectiveness of grain and leguminous crops pro-
duction at agricultural enterprises and methods of their
increase is an urgent issue in Ukraine.

More than half of Ukrainian lands are planted with
grain crops and therefore they provide most of the in-
come for agricultural enterprises. According to the
State Statistics Service of Ukraine, the size of acreage
under grain crops in 2019, Ukraine can be divided into
zones (Table 1).

Table 1

Distribution series of harvested area in Ukrane, 2019, thsd. ha

Harvested area, Frequency The middle Regions of Ukraine
thsd.ha of interval
80,9-308,8 6 104,85 Volyn, Transcarpathia, Ivan_o-Frankivsk, Lviv, Rivne,
Chernivtsy
308,8-536,7 5 422,75 Zhytomyr, Luhansk, Sumy, Ternopil, Khmelnytskiy
536,7-764,6 4 650,65 Donetsk, Kyiv, Cherkasy, Chernihiv
764,6-992,5 5 878,55 Vinnitsya, Kirovohrad, Kherson, Mikolayiv, Poltava
992,5-1197,2 4 1094,85 Dnipropetrovsk, Zaporizhzhya, Odessa, Kharkiv
Total: 24 X X

According to Table 1, the largest area under crops
is observed in Dnipropetrovsk, Zaporizhya, Odessa,
Kharkiv. However, only by the area of crops we cannot
say that these regions occupy the largest share in the
structure of grain production of the country. It is also
necessary to consider the yield of grain in the regions

of Ukraine. According to Figure 1, the highest yield of
grain crops was achieved in the Vinnytsia region, re-
spectively, and the volume of grain production in this
region (Fig. 2) is also the largest at the level of 54447
thousand centner.
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Fig. 1. Harvesting of cereal and leguminous crops in regions of Ukraine, 2019 y.

Zakarpattia, Chernivtsi and lvano-Frankivsk ob-
lasts have the lowest production volumes. This level of
yield is mainly caused by the influence of soil and cli-
matic conditions of grain growing. The climate of these
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regions and soils do not allow farmers to achieve high
grain yields.
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Fig. 2. Volume of production of cereal and leguminous crops in regions of Ukraine, 2019 y., thsd. centner

Analyzing the dynamics of increasing grain pro-
duction, we have the opportunity to establish that the
production of grain and legumes is growing rapidly in
Ukraine. This made it possible in 2019 to collect a rec-
ord gross collection. The main factors in increasing the
volume of grain crops are the profitability of this crop
and its export-oriented nature. According to the State
Statistics Service of Ukraine, grain exports occupy a

leading position in the structure of the country's exports
—18.6 %.

In order to study the impact of grain production
on the export potential of the country, we selected in-
formation in terms of 24 regions of Ukraine: the vol-
ume of grain production - factor, independent varia-
ble and quantity of export - result, dependent varia-
ble. The results of the econometric modeling are
contained in the Table 2.
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Table 2
Conclusions

Multiple R 0,634601
R-square 0,402718
Normalized R-square 0,312085
Standard error 1686
Observations 24

F- criterion 1,281352
F - Significance 0,269836
Y-intersection 788569,7
Variable X 1 26,87561

The results of the econometric modeling indicate
a moderate impact of grain production on exports by
region (correlation coefficient is 0.6), so the volume
of exports caused by 40% due to the impact of grain
production in a particular region of the country and
60% of export variations caused by unaccounted fac-
tors during modeling. The obtained model is adequate
because the actual value of Fisher's F-test is greater
than the critical point. The independent variable x;
indicates that with an increase in grain production by

YK 330.101.542:338.5.01

1 thsd. centner - the volume of exports will increase
by 26.88 thsd. $ USA.
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ON THE QUESTION OF DETERMINING APPROACHES TO THE ESSENCE OF THE ECONOMIC
CATEGORY "PRICE"

Annomauusn

Cywecmeoeanue u mupaskcupoearue pa3jiudHvlx n00X0008 K mpaxkmoeke OOHUX U mexX Jice IKOHOMUYECKUX
mepmuHos u Kamezopuﬁ 6eoem K paseumuro mepmuuoxzozuqecmﬁ nymaHuybl. UeflbIO UCCe0068anUsi ABUNOCH
OYEHKA HAY4YHbIX n00xX00086 K onpeaeﬂeyuio CcywiHocmu kamezopuu «yena» u npaxkmuke ux npumeHeHusl. OnupaﬂCb
Ha cucmemy 06u/;eHay'-lelx u cneyuailbHoblx Memooo8 uccxzedoeanuﬂ, asnmopom npeaﬂaeaemc;z npu packpoimuu
cyuiHocmu kamezopuu «yeHa» ucxooums u 0003HaAYAMb cmanmyc u yejib UCNnol1b306AHUSA OaHHOU Kamezopuu npu
HOB0OM ee mOJIKOBAHUU.

Abstract

The existence and replication of different approaches to the interpretation of the same economic terms and
categories leads to the development of terminological confusion. The aim of the study was to evaluate scientific
approaches to determining the essence of the category "price" and the practice of their application. Based on the
system of general scientific and special research methods, the author proposes, when disclosing the essence of the
“price” category, to proceed and indicate the status and purpose of using this category in its new interpretation.

Kniwueesvie cnosa: yerna, cmoumocnin, IKOHOMUYECKUU mepmuH, IKOHOMU4YecKas kamezopus, mepmuHoiocu-
ueckasa nymanuya
Key words: price, value, economic term, economic category, terminological confusion
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3penocTb HAYYHOTO IMO3HAHUS B TOH UJIM MHOM 00-
JIACTH OINpEeNessieT YCTOHYMBOCTD UCIIOIb3YEeMOTO Ka-
TETOPHAIBHOTO anmapara. JKOHOMHUKA KaK Hayka, He-
CMOTpS Ha CBOW MHOTOBEKOBOH OIIBIT, 32a4aCTYIO 3TUM
rpemut. Hanbosnee 4acTo pasHOYTEHUS B TPaKTOBKE
OJTHHMX M TEX K€ SKOHOMHUYECKUX KaTeropuil BcTpeda-
IOTCS B pab0TaX MOJIOIBIX yUCHBIX-TIeP(EKITHOHUCTOB.
PesynbTaThl MX MCCIIEIOBaHUHA B 9TOM 4aCTH MOTYT HO-
CHUTh KaK CO3MIATCNIBHBIM, TaK M JECTPYKTHBHBIN Xa-
paxTep.

Co3uaTenbHBIN XapaKkTep CBOMCTBEHEH Ompene-
JICHUSIM, SIBUBIIUMCS CIIEJICTBUEM IPOBEAEHHS Iiry0o-
KuX (yHIAaMEHTAIbHBIX U IPHKIAIHBIX HCCICAOBAHUI
Y OCHOBAHHBIX Ha 3HAHHSX U OIIBITE HCCIIETOBATENS.
JecTpykTuBHBIN XapakTep Hambojiee 4acTo BCTpeda-
eTcsl B ONpEJIENICHNsX, BBIPAOOTaHHBIX HAa OCHOBE IO-
BEPXHOCTHBIX MCCIIEIOBAHUI U HEIOCTATOYHOM OIIBITE
uccie0Bares, 00 MpU OTCYTCTBHH y HETO J0CTa-
TOYHBIX 0A30BBIX 3HAHUI B HCCIIEIYyEMON 00JIaCTH, YTO
BE/IET K PAa3BUTHIO TEPMUHOJIIOTHYECKOH Ty TaHNIIBI.

Kpome 371010, B 3KOHOMHUKE HCIIONB3YIOTCSI CHHO-
HUMBI 1 OMOHUMEI. B mepBoM cirydae 31o cioBa 01HOH
JacTH peuH, OJU3KUE [0 3HAYEHUIO0, HO pa3HBbIe 110 3BY-
YaHUIO, 2 BO BTOPOM — CJIOBa OJHON YacTH PEUH, OIH-
HaKOBBLIC IO 3BYYaHUIO U HAIMMCAHWIO, HO Pa3HbIC 11O
JIEKCHYEeCKOMY 3HaueHHI0. B KkadecTBe mpumepa
MOXKHO IPHUBECTH TaKWE SKOHOMHUYECKHE KaTeTrOpHH,
UCTIONb3yEMbIE B HAyYHOH JICKCHKE KaK aKTHB, JHC-
KOHT, [IapTHUsl, aKLENT, Kacca, IacCUuB, IPUHIUIIAN, PbI-
HOK ¥ JIpyTHE.

DKOHOMHUYECKON KaTeropuM «leHa» Takke AaHO
MHOXXECTBO OTpPENCNICHUI M TPaKkTOBOK. B cioBape
B.W. [lans, kaTeropus «1eHa» TPaKTyeTCs KakK JOCTO-
MHCTBO, CTOMMOCTb, IIaTa WM Mepa Ha JIEHbI'H, YTO,
COOCTBEHHO, OTPaXKAaeT aKTyaJIbHbIE B3IJISIbl TOTO Bpe-
MeHu [1, c. 595]. B coBpeMeHHON pPYCCKOS3BIYHOM
Hay4yHOM JINTEPATYPE MOXKHO BBIIEIUTH 3KOHOMHYE-
CKHH M NPaBOBOI MOAXOJ K ONPEIETICHUIO CYITHOCTH
KaTeropuu «ieHa». B psje skoHOMHYecKoW nuTepa-
TYpBI TI0J1 KaTeropuel «IeHa)» MOHMMAETCsl COorJamie-
HHE MEXXy IPOJIABIIOM H IOKyHaTejaeM o0 oOMeHe He-
KOET0 KOJMYECTBA TOBapa MM yCIIyTH Ha SKBUBAJICHT-
HYI0 IO LEHHOCTH cyMMy JeHer. OJHaKo, Takoi
MOAXOJ BBI3BIBAET HEKOTOPBIH CKENTHIM3M OTHOCH-
TCJIbHO €TI0 COOTBETCTBUA KOHUCTIIHUU PBIHOYHBIX OT-
HOIIICHHH, T/Ie CTIPOC Ha TOBAp U YCIIYTy ONPeesIIeTCs
MOTPEOHOCTHIO B HUX M CTIOCOOHOCTHIO MX 00ECTIeYNTh
TMMOJIYYE€HHUEC KOHTpAr¢HTaMu BBII'OA, TO €CTh IOJIE3HO-
CTBIO.

IIpaBoBOI cTaTyc KaTeropuu «l€Ha» 3aKperuisi-
eTcsl B HOPMATHBHBIX U NPaBOBBIX akTax. Ho m 31ech
TaKXe MOTYT OBITh pa3HouTeHHA. Tak, Hampumep, B 3a-
koHe Pecnyonmukn Benmapyce «O nenooOpasoBaHum»,
[IEHa OTIPENIEIIETCS KaK «ICHEeKHOE BBIPAKEHHE CTOU-
MOCTH €MHHIIBI TOBAPay», OJHAKO YKa3aHHBII 3aKOH He
JAac€T HaM camMou TPAKTOBKU TEPMHHA «CTOHUMOCTH».
Ecmm obparutbest k cnosapto I1.A. Komens, To B HeMm
TCPMHUH «CTOUMOCTBH» NPEACTABJICH KaK OMOHHM, TO
€CTh C OJIHOW CTOPOHBI ATO LIEHHOCTH Yero JMbo, a ¢
JIpyroi — BemuumHa 3atpar [2, ¢. 150].

B coBpemeHHBIX peanusx II€eHa TOBapa WU
YCIYTH JOJDKHA PAacCMAaTPHUBATHCS C MO3UIMH HX MO-
JIe3HOCTH Juts otpebutens. Ho paunonansHbli motpe-
OuTenb, KaK W MPOJABEI] CTPEMHUTHCS MaKCHMH3HPO-

BaTh CBOM Aoxoa. [IpuHuMas peireHre o moKymnke, mno-
TpeOUTEIb KYIHUT TOT TOBAp, II0JIE3HOCTH KOTOPOT'O ISt
Hero OyneT BBIIIE, YEM OIEHKA, JAaHHAS IMOJIE3HOCTH
peanu3yeMoro Toeapa npoaasuom. Ilpu 3tom, y xax-
JIOTO U3 YYaCTHUKOB CAEJIKH OyJIET CBOE BUIICHNE CYIII-
HOCTH KaTeropuu «ieHa». Tak, morpeburensb OyneT
paccMaTpuBaTh LEHY KaK 3aTpaThl, KOTOPBIC OH ITOHEC
B CBSI3U C NPHOOPETEHUE TOTO WM WHOTO Onara Wiu
YCIIYTH, TOTZIa KaK IPOJABEI] «IeHy» OyaeT accolun-
POBaTh C MOJTy4aeMOi BBIpYUKOH U MpUObLIBbI0. B TOXKE
BpEMsi, HYKHO OTMETHTh, YTO IOTPEOUTENh MOXKET
IpUoOpeTaTh TOBAP WM YCIYTY KakK IJIsi COOCTBEHHOTO
MOTPEOICHNUs, TaK U B IOJIb3Yy TPETHETO JIUIA, UTO B
CBOI0O Ouepelb HailleT OTpakeHHE B OIpPECICHUU
CYIIHOCTH KaTETOPUH «LICHAY.

AHaJNOTMYHYI0 CUTYalMI0 C TPAKTOBKOW KaTero-
pHH «LIEHa» MOXKeM HaOJII0ZaTh OTHOCHUTEIBHO IMO3H-
LM 9KOHOMHCTA M OyXranTepa. ITOo CBSI3aHO C HMEI0-
LIUMHUCS PA3IMYUAMHU B IOAXO0JaX OTHOCHUTEIBHO CO-
CTaBa M CTPYKTYPBI SKOHOMHUYECKHUX M OyXTalTepCcKuX
H3JEPHKEK.

ITpn ncmosb30BaHNM 3KOHOMHYECKOH KaTeropuu
«leHa» B IOPUCTIPYACHIMU Pa3padOTYMKH UMEIOT Lie-
TpE0 (hOpMHUPOBaHNE KPATKOM OHO3HAYHOM 1 YHHUBEP-
CaJIbHOM TPaKTOBKH, HMCIIOJIb30BAaHHUE KOTOPOH OyneT
UMETh MECTO B 3aKOHOJATEIBbHBIX M HOPMATHBHBIX
MIPaBOBBIX akTax. IIpu 3TOM TpakToBKa AJIS 3aKOHOMAA-
TEJIFHBIX aKTOB (3aKOHOB, YKa30B M Jp.) OyAeT UMETh
Oosee KeCcTKyI0 (GOPMYTUPOBKY HEKENU I HOpMa-
TUBHBIX IIPABOBBIX aKTOB. B HOpMAaTHBHBIX NMPaBOBBIX
aKTax Jomyckaercsi 0ojee IUPOKOe PacKpbITHE CYII-
HOCTH KaTeTOPHH UIS LENeH NeSTENbHOCTH OpPIaHOB,
yIBEepXKIaomux ee. Hampumep, HalIOTOBBIMH Opra-
HaMH MOXeT OBITh HCIIOJIb30BAHO OoJiee IIMPOKOE,
CIELIMAIIBHOE OTIPEJICIIEHUE KATETOPUH «IICHAY.

Taxum 00pa3oM, ey MOJXOJUTh K TPAKTOBKE Ka-
TETOPUH «IIEHa» C YKOHOMHUYECKOH TOYKH 3pEHHS, B
00IIeM IUTaHe OHAa MOXKET OBITh OIIpeeeHa KaK MoJIe3-
HOCTh TOBapa, pabOThI MM yCIYTH BBEIpAXXECHHAsS B Jie-
HEKHOM 3KBHBajeHTe. OHaKoO, 1J1st 6oJiee y3KOH Tpak-
TOBKH, HalpuMep, MpH MPOBEACHUHN HCCICIOBAHUN U
pa3paboTke PEeKOMEHIAINH, ONPEeISIoNM (BaKTo-
poOM SIBIAETCS €AMHOO0Opa3HOE TMOHMMAaHHE €€ TpPaK-
TOBKH KaK KOHTPAareHTOM, TaK W BCEMH YYaCTHHKAMH
npouecca. B aToil cBs3u, U1 OompeneNeHnus U Tpak-
TOBKH KaTE€TOPHH «II€Ha» HAMH IPeIaraeTcsi HCXO-
JIUTh U3 CTaTyca U LEeJei WM cpeJbl HCIONb30BaHuUs:

- IOPUANYECKUNA CTaTyc (3aKOHOIATeNbHBIE, Ipa-
BOBBIE U1 HOPMATHBHBIE aKTHI);

- OOIIeCTBeHHBIN cTaTyc (YHHBEpCaJIbHOE — IUIS
00pa3oBaTelbHBIX IIelield, 0TpacieBoe — 1o cdepam Je-
ATEIEHOCTH);

- KOMMEpUYECKHH CTaTyc (B COOTBETCTBHHU C BbI-
MTOJTHSEMOI OCHOBHOHN (pYHKITHEH);

- HOTPEOUTENBCKUH CTATYC (C TTO3UINHU IPOMEXKY-
TOYHOTO WJIM KOHEYHOTO MOKymnaTels (moTpeduTens)).
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FEATURES OF THE DEVELOPMENT OF THE MACHINE-BUILDING COMPLEX OF UKRAINE

Abstract.

In the presented article, the problems of the development of the machine-building complex of Ukraine are
studied, as well as the prospects for the development of the machine-building complex in a market economy. The
positive and negative aspects of the development of mechanical engineering are revealed. It has been substantiated
that an important condition for the development of mechanical engineering is the expansion of the export potential,
which, in turn, is associated with foreign exchange earnings necessary for the structural restructuring of the econ-
omy, modernization of production, and the purchase of fuel and raw materials.

Keywords: mechanical engineering, market economy, mechanical engineering problems, mechanical engi-
neering development prospects, economic crisis, market environment, economic development

Mechanical engineering is one of the central sec-
tors of the economy of any state. The level of GDP, its
material consumption and energy intensity depend on
the level of development of mechanical engineering. In
addition, the development of mechanical engineering
affects the increase in labor productivity and the effi-
ciency of almost the entire economy. Therefore, it is
quite clear that the state of the machine-building com-
plex should be a constant subject of consideration by
the country's leadership. The prospects for the country's
economic and social development impose new require-
ments on the level of mechanical engineering, its scien-
tific, technical and production base. This article is de-
voted to the study of the features, problems and oppor-
tunities for the development of the machine-building
complex of Ukraine.

Mechanical engineering is recognized all over the
world as the leading industry. The level of development
of the machine-building complex determines the state
of the production potential of the state, ensures the sta-
ble functioning of the leading sectors of the economy
(fuel and energy complex, transport and communica-
tions, agro-industrial complex, defense industries, con-
struction), as well as filling the consumer market. The
most important specific indicators of the country's
gross domestic product (material consumption, energy
intensity, etc.), labor productivity in the sectors of the
national economy, the level of environmental safety of
industrial production and, of course, the state's defense

capability depend on the development indicators of me-
chanical engineering. The machine-building complex
ensures scientific and technological progress and the
restructuring of the economy of the entire country,
therefore, its industries in modern conditions are devel-
oping at an accelerated pace, and their number is con-
stantly growing.

However, when analyzing economic activity in the
country, there is a need to create conditions for combin-
ing the factors of the scientific and technical program,
resource potential and staffing, which requires mobili-
zation of efforts from all subjects of the economic sys-
tem. In turn, these fundamental mechanisms are imple-
mented within the framework of the Ukrainian ma-
chine-building complex, which suffered more than
other economic sectors during the last economic crisis.
Currently, the economic situation in the machine-build-
ing complex is rather difficult.

The research results show that by 2012 the profit-
ability of machine-building enterprises tended to grow.
But with the beginning of the political crisis in the
country in 2012, since 2013 the profitability of ma-
chine-building enterprises tended to decrease and posi-
tive values, which indicates the presence of losses in the
activities of enterprises. First of all, it is connected with
the loss of sales markets in the countries of the Com-
monwealth of Independent States, the share of which
reached 80% of all machine-building production.
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Figure 1 - Profitability of production facilities for large, medium, small and micro enterprises /1]

The export of engineering products from Ukraine
in 2018 increased by 9% from 5,05 to 5,51 billion dol-
lars. With the exception of the countries of the Eurasian
Economic Union (EAEC) (Russia, Belarus and Ka-
zakhstan), the growth is higher — 14,8%. But such
growth is not sufficient to achieve the pre-crisis level.
In 2012, machine building exports amounted to $13,3
billion. In 2012, the machine-building export amounted
to $13.3 hillion, and outside the EAEC countries it is
also more - $4,7 billion. The growth is due to the elec-
trical products of international campaigns located on
the western border of the country. All other industries,

old enterprises in general, reduce exports. Table 4
shows the export volumes of the main groups of engi-
neering products - equipment and machinery, railway
transport and electrotechnical industries. Railway
transport is mainly wagons. In 2012 they accounted for
20% of all engineering export from Ukraine. In 2015
the export of wagons, as well as of other railway
transport, fell to the minimum values. Exports of equip-
ment and machinery decreased during the crisis in 2015
and almost did not recover. At the same time, exports
of electrical products are catching up with pre-crisis in-
dicators.
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B Exportof electric transport, a million US dollars.

H Export of railway transport, a million US dollars.

Figure 2 - Exports of major groups of engineering goods, million dollars /17
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Figure 3 shows the dynamics of exports by main
machine building commodity groups. If in 2012 the
main commodity group were railway wagons, in 2018
their contribution is not visible. Wagons were exported
to Russia and other post-Soviet countries. The crisis of
2014-2015 reduced the opportunities for fuel and raw
materials countries to buy railcars, besides, they built
their factories in Russia. The demand for railcars in the
post-Soviet countries fell naturally, no other people ap-
peared.

Wire, million dollars USA

Phones, microphones, million dollars USA

Water heaters, million dollars USA

Radio equipment, monitors, million dollars USA

Transformers, million dollars USA

Pumps, million dollars USA

Engines, million dollars USA

Wagons, million dollars USA

Product Group

The second place was occupied by engines,
mainly turbojet engines. They were sold mainly in Rus-
sia and countries bought Russian vehicles. Political rea-
sons led to a sharp decrease in supplies to the Russian
Federation, to other countries - old contracts were ful-
filled, there were fewer and fewer new ones, because
the engines came with Russian supplies. Therefore, the
sales of engines did not drop to 0 at once, but is signif-
icantly reduced every year.

0 500 1000 1500 2000 2500 3000 3500

2018 W 2017 W 2012

Figure 3 - Dynamics of export of main groups

The main problems of Ukrainian mechanical engi-
neering can be described as follows:

1. Domestic mechanical engineering lags far be-
hind many developed and some developing countries.

2. Severe depreciation of fixed assets. The need
for the development of domestic mechanical engineer-
ing is especially emphasized by the situation in the
structure of fixed assets: the coefficient of renewal of
fixed assets is quite low, and the rate of renewal of me-
chanical engineering is 2 times lower than in the indus-
try as a whole.

3. Duration (often uncertainty) of the payback pe-
riod of investment resources. Since the production as-
sets of machine-building enterprises require significant
renovation, an important indicator is the volume of in-
vestments in the machine-building sector. The growth
rate of investment in mechanical engineering lags be-
hind the growth rate in the economy as a whole. Taking
into account the fact that the industry was chronically
underfunded during the crisis years, such dynamics
does not contribute to the qualitative growth of both

of machine-building production of Ukraine

machine building and the entire Ukrainian economy.
The plans for modernization and the transition to an in-
novative path of development cannot be implemented
at such rates and volumes of financing for the machine-
building industry.

4. Deepest specialization of production. Each ma-
chine-building enterprise still has its own fairly strictly
defined range of products. In market conditions, too
deep specialization is a serious obstacle to develop-
ment.

5. Steadily aging and deterioration of the qualita-
tive composition of engineering and production person-
nel, their insufficient qualifications.

Depending on the nature of the difficulties that
hinder the development of the machine-building com-
plex of Ukraine, the following groups of problems can
be distinguished:

- investment (critical moral and physical deterio-
ration of equipment and technologies; obsolete infra-
structure of production facilities; low investment attrac-
tiveness of mechanical engineering);
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- innovative (lack of financial resources due to low
profitability of production; low quality of products,
high production costs; low innovation susceptibility of
industry enterprises; insufficient funding of research
and development);

- competitive (underdeveloped quality manage-
ment system; lack of experience and resources for the
formation of an effective marketing policy; insuffi-
ciently developed system of service and technical sup-
port of manufactured products throughout the entire life
cycle of the product; unequal conditions of competition
in the market with foreign manufacturers of similar
products of engineering enterprises, etc.);

- managerial (slowness in the preparation and im-
plementation of managerial decisions; lack of depart-
ments ensuring the integration of production into a sin-
gle economic space);

- personnel (an acute shortage of qualified person-
nel due to relatively low wages, a decline in the prestige
of engineering and technical and working specialties;
ineffective personnel policy, which does not contribute
to attracting qualified specialists to the sphere of indus-
trial production, scientific, technical and technological
activities);

- organizational and legal (underdeveloped system
of industrial cooperation; imperfection of the legisla-

UDC: 662.767.2

tive framework in state industrial policy, technical reg-
ulation, pricing for engineering products; ineffective
interaction of financial and credit organizations and the
real sector of the economy, etc.).

The machine-building complex of Ukraine must
be brought to a fundamentally new level of develop-
ment. The main thing in this should be the development
of modern technologies, the production of high-tech
and science-intensive products that can not only cover
the needs of the domestic market, but also allow them
to successfully compete in foreign markets. Therefore,
great importance is attached to attracting investments
in fixed assets of machine-building enterprises.
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METHODOLOGY OF CALCULATING THE COST OF PRODUCTION OF BIOFUELS FROM
AGRICULTURAL WASTE, SHARE OF REPLACEMENT OF TRADITIONAL FUELS BY THEM
AND ECONOMIC BENEFITS FROM SUCH SUBSTITUTION

Abstract.

A characteristic feature of the current stage of human development is the search for alternative energy
sources and the development of bioenergy production. The article considers topical issues of biofuels production
from organic waste produced by agricultural enterprises. The life cycle of agricultural biomass (waste) genera-
tion, its processing into biofuels and use for energy purposes is analyzed. An algorithm for calculating the cost of
biofuels from agricultural production waste is presented. It is substantiated that the main research methods used
in studying the raw material potential of waste are desk research and the method of business contacts. It is proved
that raw materials make up a significant part of the cost of biofuels from agricultural waste, and since the cost of
waste is a fairly conventional value, further research is needed in the formation of methods for their evaluation.
A method for calculating the share of traditional fuels, which can be replaced by biofuels from crop waste, is
proposed. The peculiarity of the proposed method is the calculation of the share of waste (by-products), which
should be used for the production of solid biofuels, as part of the waste must remain in the fields to preserve soil
fertility. A method for calculating the share of natural gas, heat and electricity, which can be replaced by similar
products obtained from livestock waste by bioconversion. The peculiarity of the proposed method is that it takes
into account that biogas is inferior to natural gas in terms of energy output and there is a need to enrich it to the
level of biomethane, if a direct target replacement is envisaged. A method of calculating the economic benefit from
the replacement of traditional fuels with biofuels from the company's own waste is proposed, which provides for
the comparison of the cost of biofuels with the price of traditional energy sources

Key words: biofuels, waste, organic waste, cost, methodology.

Introduction. The governments of many coun-
tries are taking radical measures to conserve traditional
forms of energy and develop bioenergy production. So-
called “green quota” has been introduced in European

countries, which provides the mandatory use of energy
produced by alternative methods: 20% of the total en-
ergy consumed must be provided by renewable energy
sources and in the amount of 10% — for biofuels. There
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is also growing interest in the use of unconventional en-
ergy sources from government, business and scientific
circles, and from agricultural producers in Ukraine. The
Law of Ukraine “About Alternative Fuels” defines the
legal, social, economic, environmental and organiza-
tional foundations for the production of alternative en-
ergy sources and sets the goal of increasing their share
of use to 20% of the total fuel consumption in the coun-
try until 2020 [1]. Thus, the study of the cost of biofuels
production and replacing traditional energy sources by
them is extremely relevant.

The word “biofuel” consists of two parts “bio” and
“fuel”. “Bio” is the first part of complex words, which
indicates their connection with life and life processes,
such as biology, biography, biosphere [6]. “Fuel” —
combustible substances that emit a significant amount
of heat during combustion, which is used in technolog-
ical processes or converted into other types of energy
[16]. Thus, biofuel is a fuel that has a biological origin.

According to Kaletnik G.M. biofuels are solar en-
ergy accumulated through photosynthesis. Their ad-
vantages are environmental friendliness and the ability
to produce energy resources from renewable raw mate-
rials. Biofuels in the form of bioethanol, biodiesel, bio-
gas are the most cost-effective, and therefore promising
[9].

According to the Law of Ukraine “About Alterna-
tive Fuels” biological fuels (biofuels) - solid, liquid and
gaseous fuels made from biodegradable raw materials
(biomass), which can be used as fuel or a component of
other fuels [1].

Today, the role of biofuels from waste of organic
origin is growing in the world (biomass). It is customary
to define biomass as all organic substances of both plant
and animal origin, the source of which is the current
biosphere of our planet [15].

The most familiar source of renewable energy is
wood, namely wood waste: sawdust, wood chips, saw-
dust, plywood waste, pruning, rails, bark, branches and
pruning of trees and shrubs, etc. For many wood pro-
cessing enterprises, these are constant unproductive ex-
pense, as it is necessary to spend money on removing
waste from the territory. Open burning of wood waste
on the territory of the enterprise is inadmissible - it falls
under the sanctions of regulatory authorities.

Modern technologies make it possible to turn
wood waste into a source of income. To do this, they
need to be pressed. Pressing solves two problems: it re-
duces transport costs by almost 5 times by reducing the
volume of waste and removes water from the waste.
The perfect fuel for boilers is obtained. When receiving
1 ton of pellets or briquettes, a place of 7-8 cubic meters
of sawdust is cleared.

Until recently, everyone attributed straw to waste,
but now there is another approach to it - a source of
energy. When growing one ton of grain, from 1.5 tons
(barley) to 2.4 tons (corn) of straw are obtained. Part of
the straw is stored in the fields, part is plowed. But there
are many cases of burning in the fields, that is com-
pletely unacceptable. , The straw is pressed into rolls or
bales for transportation, storage and subsequent use.

Straw has many ways to be used, the most profit-
able is being used as fuel. Straw usually has a relatively

low relative humidity (no more than 25%) and a fairly
high heat of combustion: wheat straw has 17-18 MJ /
kg, rape straw has 16-17 MJ / kg, and corn straw has
about 18 MJ / kg.

Straw pellets are an efficient and, most im-
portantly, cheap fuel that can be used for grain drying
and space heating. When burning one ton of straw,
about 3 MW of thermal energy is released, which
means replacing 333 cubic meters of gas. Straw is well
granulated and briquetted. It can be fed into boilers with
automatic feeding in pressed form.

When obtaining sunflower seeds, rice or buck-
wheat, they get the husk, which has become a raw ma-
terial for solid biofuels — pellets and briquettes. In
Ukraine, such opportunities are available at oil plants,
which have several dozen large capacities and more
than 500 small productions. In the southern regions of
Ukraine, it is advisable to produce pellets and bri-
quettes from the husk, which can be transported over
long distances for sale to power plants.

Literature review. Kaletnik G., Prutska O.,
Pryshliak N. studied resource potential of bioethanol
and biodiesel production in Ukraine [10]

Kolyadenko S.V. noted that the production of bio-
fuels has become widespread ,in the world in recent
decades. The reasons for such rapid growth were, first
of all, the reduction of fossil resources, the complexity
of their extraction, environmental pollution, economic
and political unrest. She substantiated theoretical as-
pects of ecological and economic efficiency of biofuel
production, and also investigated the synergetic effect
of their combination in the information economy [11].

Recent developments and key barriers to advanced
biofuels were studied by Oh, Y. et al. [13]

Berezyuk, S. studied resource potential of waste
usage as a component of environmental and energy
safety of the sate [5]. In his work [4] he tried to solve
the problems of recycling in Ukraine, as the accumula-
tion of waste every year becomes more and more threat-
ening. According to his research waste, accumulated in
landfills, occupies 7 percent of the territory of Ukraine
(more than 43 thousand km?), which simultaneously
leads to pollution of water, soil, air and the deteriora-
tion of the ecological and economic situation in general.

Geletukha, G.G., Oliynyk, E.M., Antonenko,
V.0., Zubenko, V.l., Radchenko, S.V. studied organi-
zational and technical solutions for using agricultural
residues for energy [8].

Vis, M., van den Berg, D. et al in the frames of
Biomass Energy Europe (BEE) project tried improve
the accuracy and comparability of future biomass re-
source assessments for energy by reducing heterogene-
ity of terms and definitions, increasing harmonization
of data and calculations and exchanging knowledge on
methods and approaches [19].

Aim of the research. Investigate and improve
methodological approaches to the analysis of the cost
of biofuels production from agricultural waste of or-
ganic origin, the methodology of calculating the share
of replacement of traditional energy sources by biofuels
derived from waste and the economic benefits of such
substitution for agricultural enterprises.
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Materials and methods of the research. In the
course of the research the methods of statistical and
economic analysis were used: the abstract-logical
method that provided theoretical generalizations, for-
mation of conclusions; statistical and economic meth-
ods, comparison and juxtaposition of quantitative and
qualitative indicators; tabular and graphical methods —
to display analytical information; monographic
method.

Results of the research and discussion. Today,
waste is not just a concept from the natural, technical
or geological sciences, but an economic category. And
this category follows not only from accounting termi-
nology. Waste is an economic object and the develop-
ment of economic systems of individual enterprise and
the country as a whole, in some cases — individual re-
gions depends on its the management. After all, waste
is an integral part of production and interaction of the
enterprise with the environment.

Waste is a powerful internal reserve for increasing
the efficiency and competitiveness of agricultural en-
terprises in the domestic and international markets.
Analysis of international practice proves that the devel-
opment of an integrated system for handling waste from

agricultural industries allows not only to increase the
efficiency of using reserves of material resources and
the effectiveness of the company as a whole, but also to
reduce the anthropogenic load on the environment by
returning waste to production cycles as a secondary raw
material.

A general definition of “waste” is contained in the
Waste Framework Directive 75/442 | EU: “...Waste
means any substance or object which the holder dis-
poses of or is required to dispose ... ““ [14]. Since this
definition is too general, an annex to the Directive con-
tains a list of specific substances and items that may be
considered waste. This list is constantly being supple-
mented and changed: today it contains more than 600
types of waste.

Definition of the term “waste” in different docu-
ments is shown in Table 1.

Having ratified the Association Agreement be-
tween Ukraine on the one hand, and the European Un-
ion, the European Atomic Energy Community and their
member states, on the other hand, Ukraine has under-
taken the obligation to gradually adapt the Ukrainian
legislation to European compliance with the directions
defined in the agreement.

Table 1

Definition of the term “waste”

Document

Definition

Law of Ukraine “About waste” [2]

Any substances, materials and objects that are formed in the process
of activity and do not have further use at the place of formation or
detection and which their owner must get rid of by disposal or removal

Ukrainian State Waste classifier ST
005-96 [18]

1) Waste — any substances and objects formed in the process of pro-
duction and human activity, as a result of man-made or natural disas-
ters, which have no further purpose at the place of formation and are
subject to disposal or recycling to protect the environment and human
health. or for the purpose of their repeated involvement in economic
activity as material and raw material and energy resources, and also
the services connected with waste;
2) Waste — any substances, materials and objects that are formed in the
process of human activity and have no further use at the place of for-
mation or detection and which their owner gets rid of, intends or must
get rid of by disposal

Basel Convention [3]

Substances or objects to be removed, are intended for disposal or are
subject to disposal in accordance with the provisions of national law

Directive “On waste and repealing

Any substance or object which the holder disposes of or is required to

certain Directives” [14] dispose

Cooperation in the field of the environment,
aimed at developing a green economy is among them.
Accordingly, changes were made in the Ukrainian leg-
islation to the existing ones and new regulatory docu-
ments were adopted. In particular, on November 8,
2017, the Cabinet of Ministers of Ukraine adopted the
National Waste Management Strategy in Ukraine until
2030, which focuses on identifying problematic areas
of waste management policy in Ukraine and defining
the main European norms that are advisable to imple-
ment into Ukrainian legislation based on the experi-
ence of countries - EU members.

To choose a rational type of agricultural waste for
energy use, it is necessary to take into account the spe-
cifics of the project site [17], the provisions of the En-
ergy Strategy of Ukraine for the period up to 2035 “Se-
curity, Energy Efficiency, Competitiveness” [7].

The main advantages of organic waste as a raw
material for biofuels production:

- is a local fuel. In the process of energy produc-
tion from biomass, the available local resources of the
region are used, including labor. Thus, the use of bio-
mass leads to: the development of the local economy;
recoverability, neutrality in relation to greenhouse gas
emissions; relative ease of extraction and use;

-is a renewable fuel, and therefore, when used ra-
tionally, is essentially an inexhaustible source of en-
ergy, the use of which contributes to the sustainable de-
velopment of the region, and does not create the risks
of gradual consumption typical of traditional energy
sources (corresponding price increases) due to deple-
tion of natural deposits;

-is an environmentally friendly fuel compared to
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other solid fuels such as coal. As a rule, biomass con-
tains little sulfur, and its combustion at relatively low
temperatures does not lead to the formation of nitrogen
oxides. In addition, due to the inclusion of biomass in
the natural cycle of absorption, storage and release of
COg, the burning of biomass does not lead to an in-
crease in the greenhouse effect and reduces the negative
anthropogenic impact on the environment;

- as a rule, it is a cheaper fuel per unit of energy
than other types of traditional energy resources; at the
same time, the trends of the last twenty years show a
faster growth rate of prices for traditional energy re-
sources than for renewable ones, and this difference is
increasing every year;

- energy use of organic waste reduces its amount
in cities, and in the case of using biogas, it leads to the

disposal of hazardous waste from solid waste landfills,
contributes to the cleansing of contaminated areas, the
return of biodiversity, and a general improvement in the
environment;

- the introduction of biomass generation facilities
contributes to the attraction of modern, advanced tech-
nical solutions in the field of heat supply, the renewal
of technological parks of existing equipment, the devel-
opment of the production of new equipment, activities
for its installation and maintenance.

Table 2 shows the classification of organic waste
by origin in accordance with the recommendations of
the Best Practices and Methods Handbook of the BEE
- Biomass Energy Europe project, which aims to har-
monize estimates of biomass resources in Europe and
other countries.

Table 2
Classification of organic waste by origin [19]
Main type Sub-type Examples
Biomass from pre-commercial and commercial thin-
Stemwood nings and final fellings, available for energy production,
» including whole trees and delimbed stemwood from
3 pre-commercial thinnings
IS - - - -
S Primary forestry residues logging residues, stumps.
_Q 1 1 H .
5 Secondary forestry residues Residues res_ultmg from any processing step: sawdust,
L bark, black liquor, etc.
o A B
o Woody biomass from short rotation

plantations on forest lands

Trees outside of forests

Trees in settlement areas, along roads and on other in-
frastructural areas

Primary or harvesting residues, by-
product of cultivation and harvest-
ing activities

Wheat straw, etc.

Secondary processing residues of
agricultural products, e.g. for food
or feed production

Rice husks, peanut shells, oil cakes, etc

ricultural practice

Manure

I1. Agricultural residues
- he by-products of ag-

Pig manure, chicken manure, cow manure, etc.

Tertiary residues, released after the
use

Biodegradable municipal waste, landfill gas, demolition
wood, sewage gas and sewage sludge

I11. Organic
waste

Organic waste can be used for energy purposes by
direct incineration, as well as in recycled liquid (rape-
seed oil esters, alcohols, liquid pyrolysis products) or
gaseous biofuels (biogas from agricultural and crop
waste, sewage sludge, solid waste, gasification prod-
ucts solid fuels).

Conversion of organic waste into other types of
energy or final energy (thermal or electrical) can occur
by physical, chemical and biochemical methods.

According to the production process and options
for possible further use, biomass is divided into the fol-
lowing groups:

1) organic and organ-containing waste from pro-
cessing industries and utilities, the disposal of which is
a problem for the producer;

2) secondary raw materials of agricultural produc-
tion, which are used or in the future should be used for
the production of organic fertilizers and restoration of

soil fertility (animal waste, non-commodity part of the
crop, etc.);

3) biomass, which is specially grown for energy
needs (energy crops, rapeseed for biofuels production,
algae cultivation, phytomass cultivation, etc.) [11].

It is worth noting that the biomass of the 1st group
(according to the classification above), which the man-
ufacturer at the first stage agrees to provide free of
charge or pay for its disposal in order to avoid environ-
mental problems, after the introduction of an effective
method of using it as an energy source, will give rise to
the status of secondary raw materials. This, in turn, nat-
urally prompts the former waste producer to demand
payment for new raw materials.

For the production of solid biofuels, biomass of
group I, woody and herbaceous crops of group I, pri-
mary and secondary residues of group 111 are most often
used. In Ukraine, wood biofuel (firewood, wood chips,
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pellets and briquettes from wood) is mainly used in heat
power engineering and in recent years - sunflower
husks, grain straw, rapeseed, soybeans in the form of
bales, granules and briquettes. The areas of energy
plantations of willow, poplar and miscanthus are grow-
ing rapidly. The stalks and other wastes of corn and
sunflower seeds are not yet actively used (except for
husks), but they are a promising source of biomass for
energy use in Ukraine.

Several industries are involved in the biomass-bio-
fuels-energy chain. So, in systems on agricultural bio-
mass (Fig. 1), resources are involved: agriculture for
the production and harvesting of biomass, transport for
its transportation of biomass and distribution of biofu-
els, processing of biomass into biofuels and heat power
engineering, where raw materials are burned and elec-
tricity and / or heat are generated.

Agriculture

Transport

Processing

A 4

Biomass production and
procurement

Biomass transportation

Y

Biomass processing

Heat energy

Transport

A

Use of biofuels

A

Distribution of biofu-
els

Fig 1. Life cycle of agricultural biomass generation (waste), its processing into biofuels and use for energy pur-
poses

The input cost of various types of biofuels depends
on the interaction of participants in the procurement,
processing and logistics process. Therefore, it is im-
portant to determine the scheme of its delivery to the
bioenergy facility, ensuring diversification, if possible.

The mechanism for calculating the cost of various
types of biofuels includes an estimate of their cost. It is
convenient to track costs according to the stages of the
production process. The initial data for this is the vol-
ume of biofuel and the scheme of stages of its produc-
tion. The amount of biofuel is estimated in mass tons or
volumetric units: m®. Although for consumers, given
the different moisture and ash content and the varied
chemical composition of biofuels, the key characteris-
tic is the lower calorific value. However, its constant
control leads to additional financial costs. Therefore, in
practice, the price of biofuel is adjusted depending on
its moisture content.

Production costs for biofuels are divided into three
groups:

- capital investments;

- direct production costs per unit of output {in-
cluding raw materials, basic materials, basic salary and

accrual of electricity, fuels and lubricants, thermal en-
ergy, other costs);

- fixed production costs: expenses for the
maintenance and operation of equipment (salaries of
maintenance personnel and payroll, spare parts and
auxiliary materials, repair services of third-party organ-
izations, equipment rental) and general production
costs (salaries of production management personnel
and charges for it, inventory, repairs and maintenance
of buildings and structures, depreciation, other business
expenses).

The algorithm for determining the cost of biofuels
from waste is shown in Fig. 2.

At the initial stages of determining the feasibility
of a bioenergy project, it is difficult to fully estimate the
cost of biofuels due to the lack of information.

Specialized literature and the Internet allow to es-
tablish the technological scheme and stages of the pro-
duction process. In the brochures of technological
equipment, it is possible to find only general and data
and some characteristics.
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1. Biomass / biofuels volumes

v

- the price of biomass
- supply schemes
- market price of biofuels (MPB)

2. Technological scheme

- stages of production

- raw material

- materials

- temporary restrictions

3. List of equipment

- productivity

- energy costs

- personnel

- price (capital investment)

4. Amount of deductions

- maintenance and repair
- amortization
- payroll

5. Direct production costs (DPC)

- by stages total
- total

" e

MPB>DPC

yes

6. Fixed production costs

- on equipment
- total expenditures

7. Cost calculation

Fig. 2. Algorithm for calculating the cost of biofuels from agricultural waste

Manufacturing plants and dealers provide a com-
mercial offer with a price upon request. But this infor-
mation is enough to determine the volume of invest-
ments and estimate direct production costs, the analysis
of which allows to formulate a specific project proposal
in more detail.

The calculations of the cost of biofuels are being
clarified and a feasibility study is being prepared for the
project on the energy use of agricultural waste in the
future.

So, the algorithm includes determination of vol-
umes, approximate prices and all stages from harvest-
ing biomass to supplying it in the form of biofuels to a
bioenergy facility, a basic list of equipment, number of
personnel, transportation distances. Further, the calcu-
lations of cost items are performed at each stage. The
total costs determine the cost of t or m®of biofuels, their
analysis by stages and items allows you to optimize the
production process.

Marketing research plays a significant role in or-
ganizing the use of waste for energy purposes, in par-
ticular, in determining the energy potential, on which

the efficiency of this activity and the production cost
directly depend.

The main research methods that are used in study-
ing the raw material potential of waste are desk research
and the method of business contacts.

Desk research involves the collection and analysis
of secondary information, the main sources of which
are publications, Internet sources, information data-
bases of enterprises, and statistical data.

The method of business contacts involves obtain-
ing primary information directly from agricultural pro-
ducers.

Thus, experience has shown that it is advisable to
assess waste raw materials for energy needs at two lev-
els:

1. district level (desk research);

2. the level of the agricultural enterprise (method
of business contacts).

At the district level, it is advisable to establish co-
operation with regional, district and city (settlement)
authorities, in particular to gain access to statistical in-
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formation and establish contacts with large local agri-
cultural producers.

Desk research allows you to:

- to determine the general characteristics and
production potential of crop production in a particular
area: data on the total arable land; the structure of sown
areas; yield and gross yield of individual crops;

- get a list and contact details of agricultural
producers.

The advantages of desk research include its effi-
ciency and low cost. But the generalization and analysis
of information requires special professional training of
experts. In addition, there is a risk of obtaining out-
dated, incomplete or inaccurate information in such
studies. Correct organization of desk research and sys-
tematic analysis of the data obtained can significantly
reduce the number of responses, save time and money
for the next stages of research, involving direct com-
munication with potential waste suppliers.

For the purpose of preliminary acquaintance, it is ad-
visable to conduct a survey of agricultural producers. The
essential questions of the questionnaire are: the area of agri-
cultural land in the context of individual crops, yields, gross
harvest by crops, the total potential for the production of ag-
ricultural waste, in particular, grain straw, the volume of
straw use for own economic needs, the potential for the sup-
ply of straw, features of agricultural technology and the
level of technical equipment enterprises, the possibility of
organizing temporary storage of straw, the distance to the
bio-boiler house, etc.

payroll with
accruals; 3%

the cost of
straw in the
field: 420

When processing questionnaires, it is necessary to
pay attention to agricultural technologies that are used
by agricultural producers, since modern technologies
used by large enterprises, in particular, provide for the
use of stabilizers for the growth of straw stalks, can sig-
nificantly affect its yield.

The next step in research is the organization of
working meetings. The issues covered in the question-
naire are discussed in detail, the level of interest in co-
operation, the essential conditions for cooperation are
determined, and the idea of forming a price for waste is
discussed. As a result of negotiations, Memorandums
of Cooperation or Agreement of Intent may be signed.

This stage of research is the longest, as it involves
several meetings with each potential supplier of straw.
The following problems are possible at this stage: re-
ceiving incomplete information from the agricultural
producer, unwillingness to communicate, the problem
of pricing. The last problem is that the market for straw
as biofuels in Ukraine does not actually exist. Some
farms sell straw in small household bales weighing
about 10 kg for private farms, or supply it (usually in
small or rolled bales) for mushroom pickers, but this
does not correspond to industrial volumes.

To estimate the cost of straw it is necessary to de-
termine the cost components: straw in rolls, baling,
cargo operations, transportation, storage.

The approximate cost structure of harvesting and
logistics of baled straw is shown in Fig. 3.

__ fuelcosts;
20%

material costs
| (twine); 13%

maintenance
and repair
charges; 22%

Fig. 3. Cost structure of harvesting and logistics of baled straw,%

Considering that the straw rolls are formed by the
farmer's combines, the following stages of work can be
distinguished:

1) straw baling

2) collection and loading of bales;

3) transportation of bales;

4) unloading and storing for storage [12].

Cost components: wages, fuel, maintenance and
repairs, and for baling straw it is still necessary to use a
consumable material — twine. For more accurate calcu-
lations, it is necessary to take into account taxation,
overhead costs, depreciation of equipment, other spe-
cific costs for specific conditions, including food and

transportation of workers, non-working movement of
machines, etc. It is convenient to determine all costs per
ton of baled straw.

The cost structure of harvesting and logistics of
baled straw by stages is shown in Fig. 4.

It should be noted that the burning of plant resi-
dues is strictly prohibited in Ukraine. Burning stubble,
meadows, pastures, areas with steppe, wetland and
other natural vegetation or its remnants in the right-of-
way of roads and railways without the permission of
state control authorities in the field of environmental
protection or violation of such a permit entails admin-
istrative responsibility and provides for fines sanctions.
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unloading costs at

transportation the central
costs from the warehouse; 8%
field to the |
central

warehouse; 8%

the cost of
harvesting bales;
11%

the cost of baling—"
straw; 31%

the price of straw
inthe field; 42%

Fig. 4. Cost structure of harvesting and logistics of baled straw by stages,%

In addition, according to Article 245 of the Crim-
inal Code of Ukraine, the destruction or damage of for-
ests, green spaces around settlements, along the rail-
ways, as well as stubble, dry wild herbs, vegetation or
its remains on agricultural land by fire or in another
generally dangerous way — are punishable by a fine
from three hundred to five hundred tax-free minimum
incomes of citizens or by restriction of liberty for a pe-
riod of two to five years. In the case that people died as
a result of this crime, or there was a mass death of ani-
mals or other grave consequences, it is punishable by
imprisonment for a term of 5 to 6 years.

But some farmers in Ukraine, despite the prohibi-
tions, annually with enviable consistency burn stubble
or straw in the fields after harvest, which reduces the
cost of technological operations associated with the in-
corporation of plant residues into the soil and in order
to destroy pests and pathogens of agricultural crops.

In agricultural enterprises, in the presence of live-
stock farms, straw is used as bedding and roughage. In
crop enterprises, by-products of grain growing are used
as organic fertilizers. Therefore, the collection and re-
moval of straw from fields, in particular for energy use,
is possible only if it is replaced by other fertilizers to
ensure soil fertility.

The straw market in Ukraine today is not formed,
in particular, straw in rolls in the field. Therefore, the
cost of biomass is set individually by agreement be-
tween the seller and the buyer. The estimated price can
be determined by the cost of mineral fertilizers that
need to be applied to the soil to compensate for the re-
moval of nutrients contained in the straw. It is neces-
sary also to take into account the reduction in costs for
farmers to perform technological operations for spread-
ing straw over the field and tillage. In addition, the ash
formed after burning straw is a valuable fertilizer, but
it has a number of peculiarities in use due to its chemi-
cal composition. Therefore, for its application, it is nec-
essary to obtain an opinion from the agronomic service
on the efficiency of waste use in agriculture, then con-
duct a hygienic assessment of fertilizers and obtain a
conclusion from the state sanitary and hygienic inspec-
tion.

An important task for agricultural enterprises is to
develop a methodology for calculating the share of re-
placing traditional fuels consumed in the process of
production and economic activities with biofuels based
on their own waste. The calculation algorithm for crop
waste is shown in Fig. 5.

Stage 1. Calculation of the amount of waste (by-

products) of crop production generated at the enterprise

A

y

biofuels

Stage 2. Calculation of the amount of waste (by-

products) of crop production, which should be used for
production

A

y

Stage 3. Calculation of the amount of solid biofuel that can be obtained from available for energy use
crop waste

|

Step 4. Calculation of the share of energy (el

ectricity and / or heat) from traditional sources

that can be replaced by energy from the combustion of solid biofuels

Fig. 5. Algorithm for calculating the share of replacement of traditional energy sources with biofuels obtained
from waste (by-products) of crop production
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At the first stage, the yield of crop by-products
(waste) is calculated, using reference information on
the ratio of the main and by-products when growing in-
dividual crops.

At the second stage, it is necessary to calculate
what amount of crop waste should be used for energy
purposes, and what — to leave in the field to preserve
soil fertility or use as litter for animals. Taking into ac-
count the recommendations of the Bioenergy Associa-
tion of Ukraine, the coefficient of energy use is 0.25-
0.40, depending on the culture.

At the third stage, the volume of solid biofuel (pel-
lets or briquettes), which can be obtained from crop
waste available for energy use, is calculated.

At the fourth stage, the share of energy from tradi-
tional sources is calculated, which can be replaced by
energy, acquired from burning solid biofuel.

To determine the economic efficiency of replacing
traditional energy carriers with biofuels obtained from
crop waste, using reference books, the cost of a mass or
volume unit of the produced biofuel is converted into
the cost of a unit of thermal energy. Further, a compar-
ison with the price of a unit of thermal energy obtained
from traditional sources is carried out, allowing to ana-
lyze the efficiency of its production from different en-
ergy carriers.

The algorithm for calculating the share of replac-
ing traditional energy carriers with biofuels obtained
from animal waste (by-products) is shown in Fig. 6.

Stage 1. Calculation of the amount of waste (by-products) of livestock gen-
erated at the enterprise

v
Stage 2. Calculation of energy potential of livestock waste for biogas pro-
duction
v
Stage 3. Calculation of options for further use of biogas (converting it into en-
ergy)
I |
volume of biogas potential amount of elec- potential amount of heat
that will be enriched to tricity from energy from
the level of biomethane biogas biogas
A 4 A 4 \ 4

Stage 4a. Calculation
of the proportion of natural
gas that can be replaced by

biomethane

Stage 4b. Calculation of
the share of electricity from tra-
ditional sources, which can be
replaced by electricity gener-
ated from biogas

Stage 4c. Calculation of the
share of heat energy from tradi-
tional sources, which can be re-
placed by heat energy obtained

from biogas

Fig. 6. Algorithm for calculating the share of replacement of traditional energy sources with biofuels obtained
from animal waste (by-products)

At the first stage, the volume of waste (by-prod-
ucts) of animal husbandry generated at the enterprise is
calculated. Manure from livestock, pigs, poultry drop-
pings, etc. are taken into account.

At the second stage, the energy potential of animal
waste is calculated, that is, the potential amount of bio-
gas production. In contrast to the algorithm for calcu-
lating the share of replacing traditional energy carriers
with biofuel obtained from crop waste, it is advisable to
subject all animal waste to bioconversion. This is due
to the fact that in addition to energy carriers, a biogas
plant provides organic fertilizers, which are then used
to increase soil fertility.

At the third stage, options for the further use of
biogas (converting it to energy carriers) are calculated,
which includes:

- enrichment of biogas to the level of biomethane

for targeted replacement of the latter, since biogas is in-
ferior to natural gas in terms of energy output;

- production of electrical energy from biogas;

- production of heat energy from biogas.

At the fourth stage, the share of traditional energy
carriers is calculated, which can be replaced with en-
ergy products based on biogas.

To determine the economic efficiency of replacing
traditional energy carriers with biofuels obtained from
animal waste, compare:

- the cost of biomethane obtained and the cost of
natural gas;

- the cost of electrical and thermal energy obtained
from biomass and from traditional sources.

Conclusions. The main components of the poten-
tial of organic waste are primary agricultural waste
(straw, waste from the production of corn for grain and
sunflower), which remain in the fields as by-products
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after the harvest of primary crops. The most important
type of primary agricultural waste available for energy
use is straw. Secondary agricultural waste is produced
and accumulated when crops are processed for food and
feed production. These include: sunflower husks, rice
hulls, nutshells, bean waste and other types of biomass
of a similar type suitable for biofuels production. Ani-
mal manure and poultry droppings are classified as or-
ganic animal waste.

The algorithm of calculating the cost of biofuels
from waste is developed that provides calculating the
volume of biomass, technological scheme, forming a
list of equipment, calculating the amount of deductions,
direct and fixed production costs. It is determined that
raw materials play an important role in the cost of bio-
fuels from agricultural waste. Since the market value of
waste is mostly not established, the is a need to calcu-
late it for a specific use case, incl. for energy purposes.
The methodology for calculating the economic effi-
ciency of using biofuels instead of traditional energy
carriers has been substantiated.

The algorithm of calculating the share of replacing
traditional energy carriers with solid biofuels obtained
from crop waste is presented. It is envisaged to take into
account the share of waste that is advisable to use for
energy purposes, and the share of waste that should be
used for plowing in order to increase soil fertility. The
methodology for calculating the share of replacing tra-
ditional energy carriers with biofuels obtained from an-
imal waste (by-products) by bioconversion is proposed.

References

1. About alternative fuels: Law of Ukraine dated
14.01.2000. Ne 187/98-VR. URL: http://za-
kon.rada.gov.ua/laws/show/1391-14. (accessed: 10

September 2020).
2. About waste: Law of Ukraine dated
05.03.1998 Nel187/98-VR. URL:

http://zakon3.rada.gov.ua/laws/show/187/98-
%D0%B2%D1%80. (accessed: 30 September 2020).

3. Basel Convention Home Page. URL:
http://lwww.basel.int. (accessed: 15 September 2020).

4. Berezyuk, S, Tokarchuk, D., Pryshliak, N.
(2019) Economic and environmental benefits of using
waste potential as a valuable secondary and energy re-
source. Journal of Environmental Management and
Tourism. X, 1(33).149-160.

5. Berezyuk, S., Tokarchuk, D., Pryhliak, N.
(2019). Resource Potential of Waste Usage as a Com-
ponent of Environmental and Energy Safety of the Sate.
Journal of Environmental Management and Tourism,
X, 5(37). 1157-1167.

6. Dictionary of the Ukrainian language. In 20
volumes, the Ukrainian Language and Information
Fund of the National Academy of Sciences of Ukraine;
for order. VM Rusanovsky. Kyiv: Naukova Dumka,
2010. Vol.1. A-B.

7. Energy Strategy of Ukraine for the period up
to 2035 “Security, Energy Efficiency, Competitive-
ness”. Resolution of the Cabinet of Ministers of

Ukraine. dated 18.08.2017. Ne605-r. URL: https://za-
kon.rada.gov.ua/laws/show/605_2017_ %D1%80. (ac-
cessed 15 September 2020).

8. Geletukha, G.G., Oliynyk, E.M., Antonenko,
V.0., Zubenko, V.l., Radchenko, S.V. (2020). Agricul-
tural residues for energy. What you should know about
organizational and technical solutions. Position paper
of UABIO. URL: https://uabio.org/wp-content/up-
loads/2020/09/Analityka_ UABIO_-energetychne-
vykorystannia_agrovidhodiv_en.pdf (accessed 17 Sep-
tember 2020).

9. Kaletnik G. (2018). Production and use of bio-
fuels: Second edition, supplemented: textbook. LLC
“Nilan-Ltd”, Vinnytsia.

10. Kaletnik G., Prutska O., Pryshliak N. (2014)
Resource potential of bioethanol and biodiesel
production in Ukraine. Visegrad Journal on
Bioeconomy and Sustainable Development. 3(1). P. 9-
12.

11. Kolyadenko S.V. (2016) Theoretical aspects
of ecological and economic efficiency of biofuel pro-
duction. Economy. Finances. Management: current is-
sues of science and practice, 11. 31-39.

12. Obil, F. 0., Ugwuishiwu, B.O., Nwakaire,
J.N. (2016). Agricultural Waste Concept, Generation,
Utilization and Management. Nigerian Journal of
Technology (NIJOTECH), 35, 4, 957-964.

13. Oh, Y. et al. (2018) Recent developments and
key barriers to advanced biofuels: A short review. Bio-
resource Technology, 257. 320-333

14. On waste and repealing certain Directives: Di-
rective of the European Parliament and of the Council
dated 19.11.2008 2008/98/EU. URL: https://eur-
lex.europa.eu/legal-con-
tent/EN/TXT/?uri=CELEX:32008L0098 (accessed: 20
september 2020)

15. Skrypnychenko V.A. (2009) Innovative as-
pects of biofuel production in Ukraine: status, prob-
lems, prospects. Scientific Bulletin of the National Uni-
versity of Life and Environmental Sciences of Ukraine,
142 (1). 175-180.

16. The Great Ukrainian Encyclopedia. Diction-
ary (2015). Aut. team Dr. East. Sciences, Prof. Kiridon
AM. K .: State Scientific Institution “Encyclopedic
Publishing House”, Kyiv.

17. Tokarchuk, D. M. (2016). Investment provi-
sion of biogas production by the agricultural enterprises
of Ukraine. Economy. Finances. Management: current
issues of science and practice, 12, 26-35.

18. Ukrainian State Waste classifier ST 005-96:
Order of the State Committee of Ukraine for Standard-
ization, Metrology and Certification Ne89 dated
29.02.1996 Access mode: http://www.search.liga-
zakon.ua/l_doc2.nsf/link1/FIN7371.html (accessed: 11
September 2020).

19. Vis, M., van den Berg, D. (2010) Harmoniza-
tion of Biomass Resource Assessments Volume | —
Best Practices and Methods Handbook Biomass Energy
Europe, Freiburg.


http://zakon.rada.gov.ua/laws/show/1391-14
http://zakon.rada.gov.ua/laws/show/1391-14
https://uabio.org/wp-content/uploads/2020/09/Analityka_UABIO_-energetychne-vykorystannia_agrovidhodiv_en.pdf
https://uabio.org/wp-content/uploads/2020/09/Analityka_UABIO_-energetychne-vykorystannia_agrovidhodiv_en.pdf
https://uabio.org/wp-content/uploads/2020/09/Analityka_UABIO_-energetychne-vykorystannia_agrovidhodiv_en.pdf
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32008L0098
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32008L0098
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32008L0098

«COLLOQUIUM=JOURNAL »#27(79)2020 J ECONOMIC SCIENCES 31

VK 658
Kpeneea C.I.
Xanmypuna E.H.
@I'HOY BO «Maputickuii 2ocy0apcmeeHHbl YHUBEPCUMen»
DOI: 10.24412/2520-2480-2020-2779-31-35
BU3HEC-TTPOIIECCHI ®UHAHCOBBIX TIOTOKOB MPEJANPUATHIA CPEPHI YCJIVT:
OCOBEHHOCTHU NIOCTPOEHNS, OTJIAAKHA U YIIPABJIEHUSI

Kreneva S.G.
Khalturina E.N.
Mary State University

BUSINESS PROCESSES OF FINANCIAL FLOWS OF ENTERPRISES IN THE SERVICE SPHERE:
FEATURES OF CONSTRUCTION, DEBUGGING AND MANAGEMENT

Annomauusn

B cmamve paccmompenvt buznec-npoyeccwl, CéA3aHHbIE C NOBbIUUEHUEM IPheKmusHocmu npeonpusmuil
Oelicmsylowux 6 cghepe yciye, Komopwie no c80emy GIUAHUIO HA 0en08YI0 aKmusHocmy npeonpusmuil. Ocobenno-
cmu nocmpoeHus OMIAOKU U ynpaejieHus (ﬁuHaHCO6blMM nomoxkamu, onmumusuposeanto npous*eodcmeo, Jocu-
CmuKy, a makxoaice payuoHailbHO UCNOIb306AMb o6op0meze U OCHOBHblE cpedcmea KOMNnaHuu, ceHepupyss maxkcu-
MAlbHYIO npu6bmb, a KadecmeeHnHoe ynpaesienue ousmnec npoyeccamu nomoezaem npe()npwzmuio cepeuca 6obLUIMU
6 IUOepbl NPOOANC HA CBOEM DbIHKE.

Abstract

The article discusses the business processes associated with increasing the efficiency of enterprises operating
in the service sector, which in their influence on the business activity of enterprises. Features of building debug-
ging and managing financial flows, optimizing production, logistics, as well as rationally using the company's
working and fixed assets, generating maximum profit, and high-quality management of business processes helps

the service enterprise to become the sales leader in its market.
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3a mocneaHre TOABl MBI HE BOJHHO CTaHOBUMCS
CBUJICTCIIIMH MHOTOYHCJCHHBIX HM3MEHCHHH B MpPO-
1Iecce YIpaBJICHUs KOMIMAHUSAMU. Y CIOXKHSIOTCS MPO-
[IECCHI, MPUHUMAEMbIe pElIeHUs, JOPMUPYIOTCS CBSI3H.
[IpocTeie mporecchl NEPEXOAT B CIOKHBIE. YTIpaBiie-
HUE TPOIEeCCAaMH Ha TPEANPHATHU CETOIHS CTaHO-
BUTCS 0OJIee CTPATErHYeCKIM, OXBATHIBACT TUHAMUKY
pa3BUTHA, TEM CaMBbIM (OPMHUPYET TPACKTOPHUIO OYyIy-
IMX U3MEHeHuH. Mcnonb3ys npoueccHbl moaxon py-
KOBOJICTBO OpTaHHU3aIlMH pealn3yeT cpa3y HECKOIBKO
1eNei, a UMEHHO, pa3padaThiBaeT PErjJamMeHThl Jiesi-
TEJILHOCTH OpraHu3aIiu (Kak Ha BHyTPEHHEM, TaK U Ha
BHEIITHEM PBIHKE), COBEPIIEHCTBYET TOKa3aTeln
OIICHKH paboThl TpeanpusTus (TPOIeccoB, MOpa3ie-
JICHHUH, OTICIBHBIX MPOIYKTOB, COTPYAHUKOB), Pa3BH-
BaeT MPOLIECCH MHPOPMATH3AIMH, KAK BHYTPU OPraHu-
3allu¥, TaK U C BHEIIHUMHU KOHTPAareHTaMu, 3aIlyCKaeT
MPOIIECCHl PEUH)KUHUPHHTA, HAIIPABIICHHBIC HA TTOBBI-
nreHue 3G GeKTUBHOCTH OU3HEC-TIporieccoB. Omucanue
OWM3HEC-TIPOIIECCOB — 3TO OYEHBb TPYIOEMKHH, 00bEM-
HBIA TpoIecC, HYKIACeTCS B IOCTOSHHOM pPa3BUTHUH,
KOHKpPETHU3aIlMH, YTOYHCHUH WM PAa3BUTHU METOJHYC-
CKOM OCHOBBI.

Yrpasnsst OU3HEC-TIPOIIECCAMH, COBEPIICHCTBYS
WX, HEOOXOJMMO YETKO MMOHUMAaTh, YTO Takoe OW3Hec-
npornecc. «bu3Hec mporecc — 3To YETKHUi, 3ahUKCUPO-
BaHHBII MMCEMEHHO aJITOPUTM BBIITOJHEHHUS HEKOH Jie-
SATEIEHOCTHY, OTMEUACT B cBOCH kHure Muxaun Prioa-
koB [1].

CerogHs pPYKOBOIHWTENIH BCEX YPOBHEH YeTKO
JIOJDKHBI TIOHUMAaTh, YTO OMHUCAaB MOJpOOHO Ou3Hec-
HPOIECCH], TOOUBIINCH YETKOTO UX WCIOIHEHUS, MPH
9TOM IIOCTOSIHHO COBEpPIICHCTBYS IPOLIECCHI, MOTYT
HOJIY4YUTh OTPOMHOE KOJMYECTBO BBHITOJ: ITOBBICHTH
YIIPaBISIEMOCTh OmM3HEca (C TOYKH 3PSHHUS MIPO3pPadHO-
CTH, KaueCcTBa, CKOPOCTH BBHITIOJIHEHUS IPOIECCOB U
T.IL.), CHU3UTHh YPOBCHb PHUCKOB, CHU3UTHh YPOBCHb 3a-
BHCUMOCTH OT ITIepCOHalla OPTraHu3auy (YIHTHIBACTCS
IIPU YBOJIFHEHHH COTPYJHHUKOB), HAWTH pe3epBHl Ha
pa3BuTHe Ou3Heca (pedb UIeT Kak 0 BHYTPEHHUX, TakK
U O BHEIIHUX pe3epBax), HOBBICUThH PEIyTallHI0 Opra-
HU3AIMH, YBEJIWYUTh NPUOBUIE W PBIHOYHYIO CTOH-
MOCTb OpTaHU3AIHH.

YuuteiBas cnenuuky IesSTeTbHOCTH MPeaIpHs-
il cdepbl ycayr, [lapamonoBa JI.A. pexomMeHIyeT
CJIe/TyOIIHE IIMKIIb OCHOBHBIX OM3HEC-TIPOILIECCOB, PH-
CYHOK [2]:

DakTHUECKH HUKIIBI OU3HEC-TIPOIIECCOB HE UMEIOT
HU Hayalla, HU KOHIIA, €CIM HE CUMTaTb MOMEHTOB
BO3HMKHOBEHHMsS ¥ JIMKBUAAMH (peopraHHU3alliN)
npeanpusaTHs. XO3SUCTBCHHAs CHCTEMa HAaYUHACT
(yHKINOHHPOBATh, (OpMHUPYS Kamutaid (OOBIYHO B
JIEHES)KHOH dhopwme). JlenexxHbie cpencTBa
HaTIPaBIIIIOTCS Ha orIaTy 3aJI0JDKEHHOCTH
MOCTaBIIMKaM W NOApAAYMKaM (IMKJI  OIJIaTh),
BO3HHUKIIEH B CBS3M C NPHOOPETEHHEM HIIEMEHTOB
MIPOU3BOJCTBA (IIHKJI CHA0KEHUS ).
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Busnec-npo-
LEeCCHI

[ukn cHaGxeHus

XO03sICTBEHHBIE OTIEpaIiH, CBSI3aHHbIE C 3ar0-
TOBJICHUEM TOBapHO-MaTEPHANBHBIX IIEHHOCTEH,
prOOpETeHNEM U CO3IaHHEM BHEOOOPOTHBIX aK-
THBOB

[ukn okazaHus

yciIyr ¥ GopMHpOBaHUS |

(hMHAHCOBOTO pE3yIib-
TaTta

Xo3sliCTBEHHBIE OlEpalul, CBA3aHHBIE C
MPOIIECCOM OKa3aHUS U MPEJOCTaBJICHUs YCIyT, a
TaKke (OpMUpOBaHHS (PUHAHCOBOTO pe3yibTara
OT OKa3aHUA yCIyr

Ilukn onmater (I

XO03sUCTBEHHBIE OlEpalii, CBSI3aHHBIE C
IBIDKCHHEM HAIMYHBIX M OC3HANIMYHBIX JICHEK-
HBIX CPEJICTB, a TAK)KE TOTANICHHEM 3a0JDKCHHO-
CTH, KaK ITyTE€M OIUIATHI, TaK U ITyTEeM 3adeTa B3a-
MMHBIX TpeOOBaHU

Pucynox 1 - Codepoicanue ocrnoguvix 6UsHec-npoyeccos opeanuzayuu cgepvl yciye

3areM HauyMHAETCS IPOLECC OKa3aHWs YCIYT.
[TpuobpereHHbIEe BHEOOOPOTHBIE AKTHBHI IEPEAAIOTCS
B DKCILTyaTallMIo, a TOBApPHO-MaTepHaIbHbIE [ICHHOCTH
— B IIPOU3BOJICTBO, HAIIPUMED, B MacTEPCKHE, aTEIbE U
T.1. Haumcnsercs 3apaboTHas I1uiata paOOTHHKAM
(moauwmkn okazanus yciryr). O6pasyercs nedutopckas
33JOJDKCHHOCTh 33 PEAIN30BAHHYIO MPOIYKIIHIO,
OKa3aHHbIE YCIyrH. BpuiBusercs  (UHAHCOBBIN
PE3yJIBTAT OT OKA3aHUsI yCIIyT (LIUKJI OKa3aHUs yCIyT U
(dhopMupoBaHue PHUHAHCOBOTO PE3yJIbTATA).

B mnpouecce kaxaplii UK OCHOBHBIX OW3HEC-
MpPOLIECCOB HEOOXOIUMO UCCIIEN0BATh B OTIEIBLHOCTH,
4TO TO3BOJIUT TpoBecTH Oosice 3(PdeKTUBHBIC MPO-
Bepku. [Ipu 3TOM mpoBepka JOJDKHA ObITH OpraHU30-
BaHa TaKMM 00pa3oM, YTOObI CBOEBPEMEHHO BBISIBIISITH
CBSI3U MEXXIY LUKIAMH.

Ommcanne OU3HEC-TIPOIIECCOB SBIISETCS CIOKHBIM
U TPYJIOEMKHM IIPOLIECCOB M HYXIAETCS B CO3JaHWUU
onpeznenenHoil rmatdgopmbl. CeromHs CymecTByeT
OTPOMHOE KOJIMYECTBO NMPOTrpaMM (HOTALUH 1O oIica-
HHUIO OM3HEC-TIPOLIECCOB), KOTOPbIE MPHUMEHSIOTCS Ha
npakTHke. Tak ke X0TeNnoCch OTMETUTD M TOT (DaKT, YTO,
OIKCAaB YEeTKO BCE OM3HEC-NPOLIECCHI OPraHU3aINHU BO3-
MOYHO JIOOUTBCSI MX YETKOTO MCIIOJIHEHHS, COBEPILICH-
CTBYSI ONHCaHHbIE OM3HEC-TIPOIIECCHI, Mbl MOXEM I10-
JYIUTh OTPOMHOE KOJHYECTBO A(PPEKTOB, KaK TEKy-
IIel MepCreKTUBe, Tak 1 B OyLylieM.

OnucaHue M JEKOMIO3UIMS OHM3HEC-TPOLIECCOB
MTO3BOJIMT PYKOBOAMUTEINIO HANTH y3KHe MecTa, oTpese-
JIUTh UCTOYHUK HKOHOMMH 3aTparT.

OyHKIMOHATEHAS MOJIEIb MIPEAHA3HAUCHA JJIS OTIH-
CaHUA CYIIECTBYIOIIIX OM3HEC-TIPOIIECCOB Ha TPEATIPHS-
THU (Tak Ha3bIBaeMas Mojenb AS-IS «kak ecTb») u nze-
AITBHOTO TIOJIOKEHMS BEIIEH — TOTO, K YeMy HY>KHO CTpe-
mutbess  (Momenmb TO-BE  «kak JOIDKHO — OBITHY).
Mertononorust IDEF0 npennuceiBaeT nocTpoeHue nepap-
XUUYECKOM CHCTEMBbI AMarpamMm — €JUHUYHBIX OMUCAHUI
(parmenToB cucremsl [3].

Kontekcrnas nuarpamma IDEFO0, Hanpumep, aes-
TEJIEHOCTH MIPEIIPUATHS ONITOBOI TOPTOBIIH MPEICTAB-
JICHa Ha PUCYHKE 2.

B3aumopeiicTBre cucTeMbl C OKpyKarouiel cpe-
JIOW OITUCHIBACTCS B TCPMHUHAX

— Bxopa (Ha puc. 3to «[loctaBmmkm», «Iloky-
natenn» 1 «ToBape»);

— BbEIXOAa (OCHOBHOHM pe3yibTaT mpolecca -
«Orrara 3a ToBapy, «[Ipubsute» U «IIpomaxay);

— ympasneHus  («3aKkoHONATENBCTBO  PDy,
«VIHBIC BHEUTHIE HOPMATHUBHBIC TOKYMEHTBI»);

— wMexaHu3MoB («MarepuanbHas 6a3ay», «Ilep-
COHAII» — 3TO PECYpPChl, HEOOXOANMBIE JUIS TIpoIIecca
(YHKIMOHUPOBAHUS MTPEIIPUSATHS).
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SanososaTenscTEo PO, wese Ve, e By TREHRRE
B HODMITERIE HODMITIERIE BORYMESTS
LOKYMEHTS
CnnaTa 33 ToEED
NocTaswsen
Morynatenn - NpuBens
JeAarensHoCTe NPegnpUATHA ONTOEON TOProen
Tosaow Nponaa
o7
Marepuarmsas Gaxa Mepeowan
NODE: TITLE: ¥ NUMBER
b [leATenbHOCTL NpeANPUATIA ONTOBOI TOProBK "

Pucynox 2 - Konmexcmuas ouacpamma IDEF0

«[locTaBmuKM» - MPEACTABIAIOT COOOH IOCTaB-
LUIMKOB TOBApOB, 3aK/IIOYEHHBIE JOrOBOPHI M KOH-
TPaKThl, MEPBUUHYIO, TOBAPOCOMPOBOJUTEIBHYIO J10-
kyMmeHTaruo; «[lokynarenu» - e, 1t Koro GpyHKINO-
HUPYET TOProBOE€ IMPEANPUATUE, C JOKyMEHTALMEH,
BKJIIOUAIOILIEH JOrOBOPBI, KOHTPAKTHI, IEPBUUHYIO J0-
KyMeHTanuo. «ToBapbl» - MPeACTaBIAIOT COOOM HETO-
CPEICTBEHHO TOBAPHl U TEXHUYECKYIO JOKYMEHTAIHIO
Ha TOBaphbl, peajl3yeMble Yepe3 TOProBYI0 KOMIIAHUIO.

[Nonmyyerne mpuOBLIH - TIETh KOMMEPYECKOH Jesi-
TENBHOCTHU TPEANIPHUSITHS, YTOOBI OOUTHCS ATOH HeiH,
HEOOXOMMO TMPOAATh KaK MOXHO OOJBIIE TOBapOB.
«Orrata 3a TOBap» - MPEACTABISIET OO0 COBOKYII-
HYIO0 CyMMY JI€HEKHBIX CPEJICTB, YIUIAYCHHYIO ITI0CTaB-
ukaM ToBapoB. «IIpomaxka» - TO ecTh peanusyemble
TOBapI)I 1 TCXHHUYCCKaA )IOKyMeHTaHI/IH.

«3akoHOoaTeNbCTBO PDy, «HBIE BHEIIHHE HOP-
MaTHUBHBIC )IOKyMeHTI)I» - 3TO BCiA COBOKyl'IHOCTI:. HOp-
MaTI/IBHO-HpaBOBBIX aKTOB perJTI/Ipy}OH_II/IX ACATCIIb-
HOCTb MPEANPUITHI ONTOBOH TOPTOBJIH.

B nesdrenpHOCTM npennpusTHs NMPUHUMAET yda-
ctue «[lepconam». «MatepuanbHas 0a3a» mIpeacTaB-

JICHa TIOMEIICHMSIMHA (O(QHUCHBIM, CKIIQJACKUM), TEXHH-
KO JIJIS TPAaHCTIOPTUPOBKH TOBApa, BEIYUCIUTEIFHON U
UHON O(MCHON TEXHHKOM, BCIIOMOTaTeIbHBIMU MeXa-
HU3MaMU Ha CKJIaJie u T.1.

ITocne omucaHusi KOHTEKCTHOM JHarpaMMbl Ipo-
BOJUTCS PYHKITMOHAIBHAS JEKOMIIO3HIINSA, PUC. 3 - CH-
cTema pa3OuBaeTcsl Ha MOJACUCTEMBI, U KaXKJash MOJICH-
CTeMa ONHCHIBACTCS OTICIBHO (IHArpaMMBbl JIEKOMIIO-
3UIUU). 3aTeM Kaxaas IoJCUcTeMa pa3OmBaeTcs Ha
Ooyee MEJKHE W TaK Janee 0 JOCTIDKCHHS HY)KHOU
CTeTleHN moIpoOHOCcTH. B pesyipraTe Takoro pasdue-
HUS, KaXKIBIH (parMeHT CUCTEMBI H300paXkaeTcs Ha OT-
JETFHON TuarpaMMe JeKOMIIO3HITUH.

OynknuonanpHas gekommnosunus IDEF0 poawn-
TEJIbCKOM JIUarpaMMbl JIEATCIBHOCTH MPEANIPUITHS
OTITOBOM TOPTOBIU MpEACTaBleHa TPEMsI OCHOBHBIMH
610KaMu — 1o HanboJee 3HAYUMBIM (HyHKIIHOHAIHHBIM
CBOMCTBaM.

Oto 610KM: «/leATEeTPHOCTF KOMMEPUYECKOTO OT-
nenay, «JlesaTebHOCTh cKilaiay, «JlesTenbHOCTh OyX-
TalTePUI»
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HanGonpiryro GpyHKINOHATBHYIO 3arpy>KEHHOCTb
MMEIOT MPOIECcCHl «JlesTeIbHOCTh KOMMEPUECKOTO OT-
Jena» " «JlesTenbHOCTh OyXranTepun.
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C BHeapenueM LMQPOBBIX TEXHOJOTHH, COBEp-
IICHCTBYIOTCS OM3HEC-TIPOLIECCHI, KOTOPBIE ITO3BOJISIOT
paccMmarpuBaTh IMPEINpPHATHS CEpPBHCAa OT CHUCTEM
YIpaBJICHUs] TOKYMEHTAaMH IO CHCTEM OpraHM3allid
CTpaTerusi MHTErPALlK IPOM3BOACTBA M PEryIHPOBa-
HUS GUHAHCOBBIX NOTOKOB. OTIa)KeHHBIH OU3HEC-TIPO-
[IeCC U OpraHM3alysl YIPaBICHUS MOTYT PacIIUPHThH
BO3MOXKHOCTH CEpBHCa B NMOJYYCHHH KOHKYPEHTHBIX
IPEUMYIIECTB.

OntuMu3npoBaHHbIe OU3HEC-TIPOLIECCH YIpaBIIe-
HUs (QUHAHCOBBIMHU MOTOKaMH 3aKPEIUISIOTCS B periia-
MEHTHBIX JIOKYMEHTax, HallpuMep B «AJTOPUTM IIpO-
XOXKJCHUS TUTATEIKEH B KOMITAHUH».

Jnst moaiep KKK ONlepaTUBHOTO ynpasieHus ¢u-
HAHCOBBIMH TOTOKaMHM HEO0XOJHMMa aBTOMAaTH3ALUs
COOTBETCTBYIOIINX OH3HEC-TIPOIIECCOB, a BBIOpPAHHOE
NpPOrpaMMHOE 0OecIieYeHHE O3BOIISCT:

— CO3/1aBaTh IEKTPOHHBIC YYETHBIC JOKYMCHTEI;

— (OpPMHUPOBATH NIEKTPOHHYIO OTYETHOCTE;

— peanu30BaTh MOICPIKKY MPOLETYp KOHTPOJIS 1
COTJIACOBAHUSI U T.JI.

Taxum oOpazom, Korja OusHec-nponeccs GpuHaH-
COBOT'0 YIPAaBJIEHHUS ONPEAEIEHbl U ONTUMH3UPOBAHEI,
a COOTBETCTBYIOIME PETJIAMEHTHl pa3pabdoTaHbl U
YTBEPIKAEHBI, HAUMHACTCA 3Tall UX BHEIAPCHHE C Cep-
BHCHYIO JIeTeNIbHOCTE. JIro0as pazpabaTeiBacMast Ipo-
rpamMMa WIH yCIIyTa IPOXOAUT Yepe3 ITAIbl: TECTUPO-
BaHME, YCTPAHCHNE HEMONAZ0K, 00CITy>)KHUBaHUE B IPY-
roit cpene. UToObI KITHEHT ObLIT TOBOJIEH, IPOTPaMMHOE
obecriedeHre TOMHKHO padboTaThk 6e3 onIOOoK, KOTOPEIE
YCTPaHSAIOTCS C MOMOILBIO IIpoIlecca OTIaAKH.
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INFLUENCE OF CONSTRUCTIVE PARAMETERS OF THE WASHING DRUM ON THE
ECCENTRITY OF THE BALANCING LIQUID OF THE AUTO-BALANCING DEVICE

Annomayus.

B oannoti cmambse pacemampuearomci 60npocovl KA4eCmeerHHo2o uccneo08anus IKCcyenmpucumema ypaeHo-
sewusaioujell Jcudxocmu asmoobanancupyowezo ycmpoticmaa (ABY) 6 3asucumocmu om KoHCmMpPYKMUGHLIX Na-
pamempos cmupanibroeo bapabana. B pabome nonyuenst 3asucumocmu, onpeodensiiouue KaieCmeeHHyo 63aumo-
CB853b MedHCOY KOHCMPYKMuUsHuIMu napamempamu ABY u saxcyenmpucumemonm ypasnosewugaroweri Hcuokocmu,
coenamnvl 8b1800b1 U npedaodicenus. Pezynomamor pabomer mocym 6vbimb UCHONb308AHBI NPU OANbHEUWUX KOM-
NJIEKCHbIX UCCAeO08aHUsX dpgpexmusnocmu ABY, umo nozeonum cHu3UMb OUHAMUYECKUE HASPY3KU U 8UOPOAK-
MUBHOCNb CMUPAIbHbIX MAUWUH NPU OMmMdIHcUMe.

Abstract.

This article discusses the issues of a qualitative study of the eccentricity of the balancing fluid of an auto-
balancing device (ABU), depending on the design parameters of the washing drum. In the work, dependences are
obtained that determine the qualitative relationship between the design parameters of the ABU and the eccentricity
of the balancing fluid, conclusions and proposals are made. The results of the work can be used for further com-
prehensive studies of the efficiency of the ABU, which will reduce the dynamic loads and vibration activity of
washing machines during spinning.

Knioueesvie cnosa: cmupanvhas mawuna, 6apadau, yeumpoOejiCHblll OMAUCUM, OUHAMUYECKUe HASPY3KU,
B8UOPOAKMUBHOCNb, ABMOOANAHCUPYIOWee YCMPOUCEO, YPABHOBEUUBAIOWAS. IHCUOKOCHb, IKCYEHMpUcumen,
HeypasHoeeuleHHble CUJlbl

Key words: washing machine, drum, centrifugal spin, dynamic loads, vibration activity, self-balancing de-
vice, balancing liquid, eccentricity, unbalanced forces.

B Hacrosiiiee Bpemsi B CBS3H C YBEIMUYEHUEM CKO-
pocTeil mepeMerieHus: paboYrx OPraHOB CTHUPATBHBIX
MaluH 0apa0aHHOTO THIA, a TAKXKE POCTOM TpeboBa-
HHMM B OTHOIICHWH MX HAIEXHOCTH, B TOM YHCJIE BHO-
POHANEKHOCTH, AKTYAIBHBIM SIBISIETCS MOWCK HOBBIX
HAy4YHBIX IMOAXOI0B M TEXHUIECKUX PEIICHUH, HAIpaB-
JICHHBIX Ha CHIDKEHHE BHOPOAKTHMBHOCTH CTHPAIbHBIX

MaIIVH B MEPHOJ CHTPOOEIKHOTO OTKAMA TEKCTHUIIb-
HbIX u3fenui. OmHOM U3 Hanbojee BAXKHBIX 33134 10
CHUXXCHUIO Bn6paum/1 CTUPAJIBHBIX MAIlIWH SABJIACTCA
CHIDKCHHE 3HAYUTEIBHBIX JUHAMHUYECKHX Harpy3oK,
BO3HHKAIONINX B CTUpaIbHOM OapabaHe B pe3ysbTare
HepaBHOMEPHOW pacKiIagKku Oenbst o obedaiike 6apa-
0aHa IMpH MEHTPOOESIKHOM OTIKUME.
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Haubonee s¢hexTHBHBIM CrIOCOOOM CHHKEHUS
JMHAMHYECKUX HAarpy30K B MalllHaX [10JJOOHOTrO TUIIA,
OTHOCSIIMXCS K POTOPHBIM MAalllMHaM, SIBIISIETCS HC-
TIOJIF30BAHNE aBTOMATHIECKOM OaTaHCHPOBKU HEYpaB-
HOBENICHHBIX Macc [1].

B mocnennee Bpems UIsT CHUKEHUSI BHOPOAKTHB-
HOCTH POTOPHBIX MAIIWH Bce OOJbIee IMPUMEHEHUE
HaXOJIAT JKUAKOCTHBIE aBTOOATaHCHPYIOIINE YCTPOU-
ctBa (ABY) akTHBHOTO WJIM TACCUBHOTO THTIA.

OnmHuM U3 HauOosee MEePCIEeKTUBHBIX JKHJIKOCT-
HeIX ABY sBnsieTcss yCTpOHCTBO MAcCHBHOTO THIIA,
ONMCaHHOE B psife M300peTeHHi, Ha KOTOpBIE IMOJY-
YeHbl aTeHTHI, B yacTHOCTH [2], [3], [4], [5].

B otaenpHbIX padotax Anexuna C.H. Obutn pac-
CMOTPEHBI HEKOTOPbIE BONPOCHI, CBS3aHHbIE C HCCIIe-
JIOBaHHWEM KaK CaMOT0 IIpoIiecca MepeMeIIeHus] BHYT-
peHHel EMKOCTH cTHpanbHOro OapabaHa, TaKk W IIPO-
mecca TTOBEICHUS SKCIICHTPHUCUTETA
YPaBHOBEUIMBAIOMIEH JKUAKOCTH TPH BO3ICHCTBHU
BHEIITHEH Harpy3ku. Bmecte ¢ Tem oOparmaer Ha ceOs
BHHMaHHE HEJOCTaTOYHOCTh KaYECTBEHHBIX HCCIENO-
BaHUM mporeccoB, mporekaroumx B ABY naxHHOrO
TUIA.

B pabote [6] 6bUT0 MOKa3aHO, YTO SKCIIEHTPUCH-
TET e YpaBHOBEIIMBAIOLICH >KUIKOCTH MOXKET OBITh
onpenenéH mo Gopmyiie:

d?Al
*“or-a?) “’

rae D u d — anaMeTphbl HUIMHAPUYECKUX EMKO-
cTell cTupaibHOro OapadbaHa, COOTBETCTBEHHO, HAPYXK-
HOW 1 BHYTpEHHEH;

Al — mepemerieHne BHYTpeHHEH EMKOCTH MOJ
JelicTBueM cumiibl F oT HeypaBHOBeNIEHHBIX Macc Oe-
TIbSL.

3necs BemnumHa nepemenierust Al ompenensercst
TI0 U3BECTHOM U3 TeOpHH KoseOaHui opmyie:

F

Iie ¢ — CyMMapHasl *ECTKOCTb YIPYTuX 3JIE€MEH-
ToB ABY B HampaBneHnn neicTBuUs critkl F.

Beeném koaddunment k,, nokaspiBaromuii coot-
HOIIIEHWE MEXIY JAMaMeTpaMHu BHYTPEHHEH M HapyXK-
HOM EMKOCTSIMHU:

C yuérom sTorO (hopmyna (1) MoxkeT OBITH IIpen-
CTaBJICHA B CIECAYIOLIEM BHE!

_lorg

e_iDz—kzDzi’ @
0

ITocnie mpeoOpa3oBaHusl, TOTYUUM:

_F K

¢ c(l—_kj)’ ®)

B HekoTophIX citydasix Oojee ymoOHO MpencTaB-
JSTh KodhduiuenT Ky yepes BeInuuHy 8, MOKa3bIBaAKO-
LIYIO pa3HUILY MEXIy palnycaMu HapyKHO# R 1 BHYT-
peHHel ' EMKOCTSIMH B MECTCHHOM MPOCTPAHCTBE (TaK
HA3bIBAEMOE, MEIKCTCHHOE PACCTOSHUE):

8=(R —r) umu 26=(D — d),
OTKyza

25
k =1-22, 4
=1-5 (4)

[Mpoananmsupyem ¢opmyny (3). B Helt moxHO
BBIJIEINUTH JBE cocTaBisomue A u B:

1) A=— - naunas cocrapnswoomas (GopMyJIbI
C

OTpakaeT CHJIOBYIO XapaKTEPHCTHKY mporecca Qop-
MHUPOBaHHS JKCIIEHTPHCUTETA ¢ W SBIACTCS CIydai-

HbBIM IIAPaAMETPOM;
2

2) B= m — JaHHas cocTapiromas ¢op-
o

MYJIbI OTPa)KaeT reOMETPHUECKYIO (0e3pa3MepHyIo) Xa-
PaKTEepUCTHKY TIpolecca (pOpMHPOBaHMS SKCIEHTPH-
CUTETA € U SIBJISIETCS TOCTOSHHOM BEJIMYMHOM.

CuroBas XapakTepucTuKa A MpeacTaBiseT co0on
CIIy4alHyI0 BEIUYMHY, BEPOSATHOCTHBIM XapaKkTep KO-
TOpOH onpeAessieTcs ClIy4aifHbIMU 3HAYEHUSIMH CHUJIO-
BOTO BO3JeHCTBUSL F, M3MeHsmomerocs ciy4ailHo He
TOJIbKO B KaXXIOM IUKJIEC 00pabOTKH OClbsi MpH pas-
JIMYHOM 3arpy304HOI Macce U BHIE TEKCTHIBHBIX H3-
JIeTIMH, HO M B TIEPHO/1 BHITIOJIHEHUS [IPOLIecca OTXKIMA.
B cBoto ouepenp, BennunHa )KECTKOCTH ¢ SIBISETCS M0-
CTOSIHHOM i1l JaHHOM KOHCTpyKuuu ABY. 3nauenus
COCTaBJIAIOMIEH A JWIIb YaCTHYHO 3aBHCST OT 3ajaH-
HBIX KOHCTPYKTHBHBIX MapameTpoB, a UMEHHO OT 3a-
JnaHHOU k€cTkocTu c. CocTaBnsromas A onpenessieT
NMHEHHbIH Xapaktep moBeaeHus hyukuuu e=f(A,B).

I'eomeTpuueckas cocTtaBisomas B 3aBUCUT OT
COOTHOILIEHUS JIUAMETPOB BHYTPEHHEH U HApy>KHOHI
émKocTteil OapabaHa M ompezessieT HEeJIMHEHHBIH Xa-
paxrtep noBeneHus Gpyukimu e=f(A,B).

OmnpenenumM quana3oH BO3MOXHBIX 3HAYEHUH KO-
s¢pduimenta Ky. BHyTpeHHss1 éMKoCcTh OapabaHa 10
CBOEH CyTH mpeacTaBisieT padounii OpraH MalluHbL, B
KOTOPOM IPOUCXOIMT HEIOCPEICTBEHHO IPOIecC 00-
pabOTKH M3/IeNHii, TOITOMY pa3Mephl JaHHOH EMKOCTH,
B TOM uHcie eé quametp d, T0/DKHBI 00eCIIEYHBATh BbI-
MOJIHEHHE 331aHHbBIX (QYHKIMI MAIIMHBI U TpeOyeMble
MTOKa3aTeJ N KaueCcTBa BBHITIOTHEHUS PEATN3yeMbIX TIPO-
rieccoB. Vcxois U3 3TOT0, paCCUNUTHIBAIOTCS TEOMETPH-
YECKUE TIapaMeTpbl BHYTPEHHEN EMKOCTH.

B cBoto ouepenp, pa3mepsl HapyKHOH EMKOCTH, B
TOM uHnciie e€ tuameTp D mimi pa3mep MecTeHHOTO IIpo-
cTpaHcTBa OapabaHa O, JOJDKHBI yIIOBJIETBOPSITH Clie-
IYIOLIAM TPeOOBaHUSIM:

1) obecniedenne HeoOXoaAUMOro 00bEMa ypaBHO-
BEIIMBAIONIEH JKUAKOCTH B MEXCTEHHOM IIPOCTpaH-
cTBe OapabaHa;

2) BO3MOXHOCTh YCTQHOBKH YNPYTUX 3JEMCHTOB
B MEKCTCHHOM TIPOCTPaHCTBEe OapabaHa;
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3) obecrieueHre cBOOOHOTO MEPEMEILICHUS BHYT-
peHHel éMKocTH Al (OPMUPOBAHUS HEOOXOAMMOTO
9KCIIEHTPHCUTETa YPAaBHOBELIMBAIOIIECH KHUIKOCTH;

4) MUHHMAJbHBIC BO3MOXHBIC TrabapuThl Ma-
IINHBL

B cOOTBETCTBUH € 3TUM MOYKHO C YBEPEHHOCTHIO
YTBEPKAaTh, YTO 3HAUCHHS Kod(pduimenta K, Oymayt

HAXOMUTHCS. B JIMAMA30HE CICAYIOLIMX BO3MOXKHBIX
Kkpaiinux Benuuut: Ky=0,5...0,9.

Uccnenyem mapametp B kak ¢ynkimo B=f(ky) B
muanaszone K;=0,5...0,9. Ha puc.]l mpezacrasinen rpa-
¢uk pyuxuun B=f(K,).

4,5

4

/

3,5
3

/

2,5

2

1,5

]

3Ha4veHusa c¢yHkuum B

1 —

05 L —

0
0,5 0,6

0,7 0,8 0,9

koadhcmumeHT ka

Awnanuz nosenenus ¢yukimn B=f(k)) moka3ssi-
BaeT, YTO TPHU YBEIMUYCHUN 3HAUYCHUH KO3 PUIHEHTA
ks B mpunsitom auanaszone ot 0,5 o 0,9 mpoucxomut
pocT 3HaueHHH (QYHKIUH B, a clIemoBaTelbHO, TpU
HaJIMYUU JIMHEHHOM XapaKTEPUCTUKU COCTABIIAIOLIEH
A, TPOMCXOIUT aHAJOTUYHO POCT 3HAYCHUH JKCIICH-
Tpucurera e. [Ipuuem Haubojee MHTEHCHBHBIA POCT
HaOmomaercs B auanasoHe k,=0,8...0,9. Cnenosa-
TEJNbHO, TIPU YMEHBIIEHUH 3HAYCHHUH MEXCTEHHOIO
paccTostHUS O MPOUCXOANT POCT 3HAUCHUH IKCIICHTPH-
cHuTeTa e.

Taxk xak ypaBHOBemmuBaromias cuina ABY 3aBucur
KaK OT 3KCLIEHTPUCHTETa, TaK U OT Macchl ypaBHOBe-
IIMBAIOIIEH >KUIKOCTH, TO JA€JaTh OJHO3HAYHBIEC BBI-
BOoEI 00 3¢ ¢ektnBHOCTH ABY Ha OCHOBaHWH TONY-
YCHHBIX B TaHHOH paboTe pe3yIbTaTOB BO3MOXKHO IpH
HAJIMYHAHN JOTIOTHUTEIBHBIX UCCIICAOBAHIM, CBA3aHHBIX
¢ y4€TOM BJIHSHUS Ha YPaBHOBCIIMBAIOIIAE CHIIBI
MAaccChl ypaBHOBEIIMBAIOMIEH XUAKOCTH. TakuMm oOpa-
30M, MMOJIy4eHHbIE B paboTe pe3ysbTaThl Oy yT MoJjes-
HBIMHU TIPU JaTbHEHIIeM KOMIUIEKCHOM HCCIIEeJOBaHUI
s pexTuBHOCTH ABY.
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ANALYSIS OF THE DEPENDENCE OF THE STRAIN-DEFORMED STATE OF THE SUBSTRATE

UNDER THE FOUNDATION OF A MULTI-STOREY RESIDENTIAL BUILDING DEPENDING ON

THE WIDTH OF THE SOLE OF THE FOUNDATION DURING CONSTRUCTION IN THE AREAS
WITH A DANGER OF FORMATION ANALYSIS ROBIS 2019

Annomayus

Tokpwimue doavuwux naowaodei Poccuiickot @edepayuu u cmpan CHI yyacmxamu pasiuyHou cmenexu
onacHocmu  00paz06anusi KApcmogulX NpOoGAN08 CMAGUM GONPOC NPOSKMUPOBAHUS U CIMPOUMENbCEd
2PANCOAHCKUX U NPOMBIULIEHHBIX 30aHULL C Y4emoM OAHHO20 (hakmopa eecbma akmyaibHbiM. B cmambe
paccmampueaemcs  AHAIU3  3A6UCUMOCIIU  HANPSNCEHHO-0eQOPMUPOBAHHO20 COCMOAHUS  OCHOBAHUA  NOO
@DYHOAMEHMOM MHO209MANCHO20 JHCUN020 OOMA 6 3AGUCUMOCMU OM WUPUHbL NOOOUI8bl (PYHOAMEeHmAa npu
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cmpoumenbcmeae 6 patioHax ¢ ONACHOCMbIO0 00PA306aHUsL KAPCMosblx nposaios 6 cpede Autodesk Robot Structural
Analysis 2019.

Abstract

The coverage of large areas of the Russian Federation and the CIS countries with areas of varying degrees
of danger of the formation of karst sinkholes raises the issue of design and construction of civil and industrial
buildings, taking into account this factor, is very relevant. The article examines the analysis of the dependence of
the stress-strain state of the base under the foundation of a multi-storey residential building, depending on the
width of the base of the foundation during construction in areas with the risk of karst sinkholes in the Autodesk

Robot Structural Analysis 2019 environment.

Knrouesvie cnosa: mononummvlii AeHmounblii GYHOAMEHM, HANPSICEHHO-0eQOPMUPOBAHHOE COCMOsHIUE,
xapcmosuii nposan, AUTODESK ROBOT STRUCTURAL ANALYSIS 2019, maxcumanvrnoe nanpsdicenue no

Musecy.
Key words:

monolithic strip foundation, stress-strain state, karst failure, AUTODESK ROBOT

STRUCTURAL ANALYSIS 2019, maximum von Mises stress.

OOBEKTOM HCCIIEOBaHMUS SBISETCS MOHOJIHUTHBIN
JCHTOYHBIH (PyHIAMEHT MHOTO3TAXXHOTO JKHJIOTO
Joma. IIpenMeToM uccnenoBaHHs SIBISETCS BIMSHUE
IIMPUHBI TTOJIOIIBEI MOHOJIMTHOTO JICHTOYHOTO (yH/a-
MEHTa Ha HallpsHKEHHO-Ie(OPMHUPOBAHHOE COCTOSIHUE
OCHOBAHUSI.

B pabote mpoBeneHO HUCClieJOBaHUE U CPABHEHHE
HAaIpsHKEHHO-1e(OPMUPYEMBIX COCTOSIHUM UeThIpexX
BapUAHTOB JICHTOYHBIX MOHOJIUTHBIX (YHIAMEHTOB.
BapuaHTbel oTiHYalOTCSs MIMPUHOW TOAOIIBBI (yHAa-
meHTa. lllupuHa momomBbl (yHAaMEHTa COCTaBISET
0,6 (a); 1,2; 2,4 u 3,6 M COOTBETCTBEHHO JIJIsI IEPBOTO,
BTOPOTO, TPETHETO U YETBEPTOrO BApUAHTA.

MopaenmupoBaHue KapCTOBOTO MpOBana peannu3o-
BBIBAJIOCH ITyTEM yJAJICHHUS] YaCTU KOHEYHBIX 3JIEMEH-
TOB U3 MOJIEJIM OCHOBAHMS B BUJE OKPYKHOCTH JHa-
MeTpoM 3 M Ha IiTyOuHe 3 M OT OJOIIBE! PyHIaMeHTa,
YTO COOTBETCTBYET aHAJIIOTMYHOMY KapCTOBOMY IPO-
Baiy [1, 2], XapakTepuCTUKH I'PYHTOB OCHOBaHHMS, MO~
JIy94eHBI B IIpOIiecce MpeaBapUTEIbHBIX €00 HUECKIX
n3pickanuii. OcHoBaHUEM (yHJAaMEHTa SIBISETCS Cy-
rmuHOK. Hanndme MecT BO3MOXHOTO 00pa3oBaHUSA

MIPOBAJIOB TaK)KE OCHOBBIBAJIOCH Ha M3bICKaHMAX. Ha
pucyHKe | mpencTaBIeHBI Pe3yNbTaThl UCCIEAOBAHUS
nedopmanuii OCHOBaHUSI B 3aBHCUMOCTH OT IIHPUHBI
TIOJIOIIBBI JI0 00pa30BaHMs KapCTOBOW ITyCTOTHI MOJ
MIOJIOIIBOH (hyHIaMEHTa U MOCIIe ee 00pa3oBaHus.

Ha pucynke 2 npencTaBiaeHbl pe3ybTaThl HCCIE-
JIOBaHUS SKBUBAJICHTHBIX HAINPSDKCHUAN B OCHOBAHUHU
noJ| nojomBol Gynnamenra mo Musecy B 3aBUCHMO-
CTH OT LIMPHHBI MOJIOUIBHI IO 00pa30BaHUs KAPCTOBOI
ITyCTOTHI MO NOAOIIBOK (hyHJaMEHTa U I1ocie ee 00-
pa3oBaHus. TpexMepHble HanpsDKeHHs 00pa3yloTcs B
HECKOJIbKUX HanpasieHusiX. OOBIYHO 3TH HANPSHKEHUS
CYMMUPYIOTCA AN HOIYYEHHS SKBHUBAJIECHTHOI'O
HaMpsDKEHUS, Ha3bIBAEMOE HANPsHKEHHUEM 110 Musecy.

JI1s T1aBHBIX HAIPSKEHUH G1, G2, G3 HAIPSKEHUE
o Musecy BbIpakaeTcs Kak:

(07 —0,)2 + (0, — 03)% + (07 — 03)?
OyonMises = 2 ,

rae 61, 62, 63 COOTBETCTBCHHO IICPBOC, BTOPOC U
TPETHE TJIABHBIC HOPMAJILHBIC HAIIPSIYKCHUS.
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Pucynox 1 — [eghopmayuu ocnosanus 6 cm no 1 (a); 2 (6); 3 (8) u 4 (2) eapuanmam (0o obpazosanus Kapcmo-
60U nycmomul — clega; nocie 06paz08anus Kapcmogoll
nycmomsl — cnpasa)

Kak BugHo wu3 pucynka 1, npedopmanuu
OCHOBAHHUSI YMCHBIIAIOTCS C YBEIHMYCHHEM pa3Mepa
nojomBel pyHaaMeHta. J[aHHBIH MOMEHT CBSI3aH C
JIaBJICHWEM 110 MoJoIBe (yHIaMEHTa, KOTOpOe C
YBEJIIMYEHUEM pa3Mepa MOIOIIBHI TAK)KE YMEHBIIACTCS
[3, 4]. DddexT nmposBisieTcs Kak A0 00pa3oBaHUs Kap-
CTOBOM IYCTOTHI — CJIeBa Ha PHCYHKE, TaK U MOCIe ee

oOpa3oBanus. B menom, Hamu4re KapcTOBOU ITYCTOTHI
IO TTOIOIIBOM (PYHIAMEHTA CKa3bIBACTCS HA YBEIINYEC-
HHE MakKCHUMaJlbHOW OCaJIKU OCHOBaHHs mox (yHIa-
MeHTOM Ha 20-25% 10 CpaBHEHHIO C aHAIOTUYHBIM T1a-
paMeTpoM MpH OTCYTCTBUH KapCTOBOM IyCTOTHI.
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Pucynox 2 — Dxeusanenmmule HANPANCEHUsE OCHOBAHUS NOO PYHOAMEHMOM MHOL0IMANCHO0 IHCUNO20 30AHUSL NO
Musecy 1 (a); 2 (6); 3 (8) u 4 (2) sapuanmam (00 06pa3z08anust KAPCmMoBol NyCMomsl — clleed; nocie obpazosa-
HUSL KapCcmosol nycmomsl — Cnpasa)

Kak BupHO u3 pucyHKa 2,

¢dyHnamenra

HAMpSOKCHUS B
OCHOBAHUH KaK Ha KPOMKE KapCTOBOH IyCTOTHI, TaK U
oJ  IOAOIIBOM
YBEJIIMYCHUEM pa3Mepa MOJOMBHI (yHIaMeHTa. Tak
MPH YBEJIWYCHUU IUPHUHBI MTOJOMIBH (pyHIaMEHTa C
0,6 10 3,6 M IPUBOJUT K YMEHBIIEHUIO MaKCUMAaJIbHBIX

YMEHbIIAKOTCA

C

HanpspkeHui B ocHoBaHUH Ha 20 % IO CpaBHEHHMIO C
AQHAJIOTUYHBIM TapaMeTpoM INPH OTCYTCTBUH KapCTO-
BOI ITyCTOTHI.

Ha pucynkax 3 u 4 npezacraBieHbl 3aBUCUMOCTH
OCaJIKd OCHOBaHMSI U MAaKCUMAIIbHBIX HaNpsKEHUI Ha
KPOMKE KapCTOBOM IyCTOTHI OT IIUPUHBI IOJOLIBBI
(dyHIaMEHTa COOTBETCTBEHHO.
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MakcumaipHEIe HaIpsHDKCHUEAHA
KPOMKE KapCTOBOH ITyCTOTHI
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U_[I/IpI/IHa IOJ0IBBI MOHOJIMTHOI'O JICHTOYHOI'O q)yH,Z[aMGHTa, M

Pucynox 4 — 3agucumocmu MaKcuManbHbix HANPSANCEHUL HA KPOMKE KAPCMOBOU NYyCMOmbl OM UWUPUHBL HO-
dowiewl pynoamenma

Kak BumgHO M3 pHucyHKa 3 B ciaydae oOpa3oBaHUA
KapCTOBOT'O MPOBajia yBEJIHMUEHHE pa3Mepa MOOIIBHI B
yOpyro crtamuu paboTBl OCHOBaHUS naeT 3¢ ¢exT
YMEHBIICHUS NedOopMalii aHAJIOTHYHEIN dPPEeKTy B
cilydae OTCYTCTBHM KapCTOBOM ITyCTOTBI IIPH BCEX
OCTalIbHBIX AKBHBAJIEHTHBIX IapaMeTpax. B mnemom,
YBEIMYECHUE MAKCUMAaJbHOW OCaJKH OCHOBAHHMS 0]
¢ynnamentom Oomnbme Ha 20-25% 1O CpaBHEHHIO C
aHAJOTUYHBIM MapaMeTpPOM HpPU OTCYTCTBUH KapCTo-
BOH IyCTOTHI.

Kak BUIHO U3 pUCyHKa 4, YBENWYEHHU IIUPUHBI
nogomBsl pyHmamenta ¢ 0,6 mo 3,6 M TPUBOIUT K
YMEHBIICHHUIO ~ MaKCHMAlbHBIX  HaNpsOKEHUH B
ocHoBaHuu Ha 20 % MpW HATUYHMKA TIOJ TIOJOIIBOMN
(ynnameHTa KapcTOBOW MyCTOTHL. J|aHHBIH MOMEHT
IIPU ONPE/ICNICHHBIX (paKTOpax B PEANIbHBIX YCIOBHSIX
CIIOCOOHO TIPEJIOTBPATHTh aBAPUITHYIO CUTYAIHIO WIIN
3aMeJUIUTh BPeMsl JI0 €€ HaCTYIUICHUSI.

CrnMcok JTUTepaTyphl

1 ITepensmytep A.B., CiuBkep B.UM. Pacuernsie
MOJIETIM COOPY)KEHUH M BO3MOKHOCTh WX aHaIN3a. —
M.: IMK-npecc, 2007. - 595 c.

2 TCH 302-50-95 PBb Uuctpykuus 1o
U3BICKAHHUSAM, TPOCKTUPOBAHUIO, CTPOHUTEIBCTBY U
9KCIUTyaTallMd  3JaHAH M COOpYXKEHHH  Ha
3aKapCTOBAHHBIX TEPPUTOPHSIX.

3CII  50-10-2004.  TIlpoektupoBaHHe |

YCTPOHCTBO OCHOBAaHMH W (PyHIaMEHTOB 3JaHUH U
coopyxenuit. — M.: ®T'VII LIIIIB, 2005. — 130 c.

4 Maskaleva V., Rybakov V. The Analysis of
Convergence of Finite Element Method for a
Foundation Slab on the Bilinear Subgrade. Applied
Mechanics and Materials, Vols. 725-726.2015. pp.
842-847

5 'mnemxanoB, P. OneHka  HanpsHKCHHO-
neopMHUpPOBaHHOTO  COCTOSIHMSL  (DyHAaMEHTHOH
IUIUTHI C YYE€TOM KapCcTOBBIX NpoBajoB B cpene SCAD
Office / P. T'unemxanoB, A. Anmmiep // CTpouTensCTBO

YHHUKAJIbHBIX 30aHUi U coopyxenuid. - 2016. - Ne 4
(43). - C. 2304.



44 TECHNICAL SCIENCE / «COLLOQUIUM=JOURNAL »#27(79).2020

VIK: 531.8

@omuna JLIO. *
Makxkeeea FO.H.**
*Cubupckuil pedepanvHblil yHUGEpCUMem

**Kpachnoapckuii cocyoapcmeentbill azpapusiil yHusepcumem Auunckutl gpunuan

DOI: 10.24412/2520-2480-2020-2779-44-47

CPABHEHHME CITIOCOBOB ONPEJIEJIEHUS CKOPOCTEM TOUYEK KPUBOIIUAITHO-
MMOJI3YHHBIX MEXAHNU3MOB JIBC ABTOKAPOB

Fomina L.Ju.*
Makeeva Ju.N.**
*Siberian Federal University

**Achinsk branch of the Krasnoyarsk State Agrarian University

COMPARISON OF METHODS FOR DETERMINING THE SPEEDS OF CRANK-SLIDER
MECHANISMS OF INTERNAL COMBUSTION ENGINES OF CARGO CARTS

Annomauusn

B cmamoe npeécmasﬂeﬂ AHAIU3 UCNOTIb306AHUSA PA3TUYHBbIX cnocob onpebeﬂeﬂuﬂ CKopocmu noJi3yHa Kpueo-
WUNHO-NOJIBYHHO20 MEXAHU3MA, C UCNOIb306AHUEM OMHOCUMENILHOU noepewrnocmu u npu@]lu.?lC@HMﬂ pacuemoe

mamemamudecKumu COOmHOueHUAMU.
Abstract

The article presents an analysis of the use of various methods for determining the speed of the slider of the
crank-slider mechanism, using the relative error and the approximation of calculations by mathematical relations.

Knroueswte cnosa: nian ckopocmeti, MeHO8eH b yeHmp ckopocmei, meopema I paceoga.
Key words: plan of velocities, instant center of velocities, Grashof’s theorem.

B Hacrosmee BpeMst Bce OTpacii BCTPEYAIOTCS C
OoNBIIIIM TPY30000pOTOM, U TIPH OTIIPABKE WIH IO-
CTaBKE TPY30B HEOOXOIUMO TPy3Hl 3aTPy3UTh WM BbI-
TPY3UTh, COOTBETCTBEHHO. ECTh ciydam, mpu KOTO-
PBIX BPYYHYIO TPY3 HE IMOJHATH, a UCIIOB30BaTh aBTO-
KpaH, OallieHHbIH KpPaH U T.I. SIKOHOMHUYECKH WIIH IO
pa3sMEIEeHUI0O HE PpAalMOHAIBHO. B Takux ciydasx
0oJBIIIOE pacTIPOCTPAHEHHE TTOMYUMIIN aBTOKaphl. AB-
TOKapbl — 3TO CAMOXOHBIC TEICKKHU C IJICKTPOIPUBO-
oM. UIx rpy3onoapéMHOCTS B mipeaenax ot 0,5 T 1o 10
T. B 3aBUCHMOCTH OT BUIOB CMEHHOTO pabodero 00o-
PYIOBaHUS aBTOKAPHI OBIBAIOT IIPOCTHIE U YHUBEPCAIIb-
uele. [locnemnue, kpoMe OCHOBHOTO pabovero ooopy-
JIOBaHHUS (BHJIOYHBIX IIOJIXBATOB), HWMECIOT KOBIIIH,
CTpeNbl M JApYyrHe 3axBaTHBIC mpucnocoOmenus. Ilo-
9TOMY aBTOKapbl UMEIOT MIMPOKOE MPUMEHECHUE IS
nepeMeIeHus TPY30B HE TOJBKO Ha CKJagaX, HO M Ha
CTPOMTENIbHBIX MPEANPHUATHAX, B ArPOIIPOMBIIIICHHOMN
OTpaCiH 1 T.1I.

OnHVM W3 MEXaHHW3MOB, OOECIEeUMBAIOIIUM pa-
00Ty aBTOKAapOB, SIBIISICTCS KPUBOIIUITHO-IIATYHHBIN
MexaHu3M. [Ipyn KHHEMaTHYeCKOM aHaiu3e (B 4acTHO-
CTH, TIPH OTIPEICIICHUU CKOPOCTEH) aHAJIOTUYHBIX Me-
XaHU3MOB, B OCHOBHOM IPHMEHSIOT IUTaH CKOPOCTEH

(rpadugeckuii crioco0) ¥ MTHOBEHHBIH IICHTP CKOpPO-
cTel (aHamuTHYEeCKHi crmoco0). OmHaKo, KpoMe TpH-
MEHSEMBIX JIByX CIIOCOOOB, €CTh €IlE 1Ba aHAINTHIE-
cKkux crocoba. [Ipoanannsupyem pe3ynbTaTsl Onpesie-
JICHUSI CKOPOCTeH TOYEK KPHBOIIHMITHO-TIOI3YHHOTO
MeXaHH3Ma Pa3IMYHBIMH CII0CO0aMHU C IPUMEHEHUEM:
IJlaHa CKOpPOCTEM, MTHOBEHHOrO ILIEHTpa CKOpOCTEH
3BEHbEB, TeopeMbl [ pacroda, TeopeMbl 0 CI0XKEHUH
CKOpOCTeil.

IIpu pacuyerax pacCMOTpPEHBI AEBATH BapHAaHTOB
tunopasmepoB 3BeHbeB OA4 (0,04 M; 0,043 m; 0,047 wm;
0,05 m; 0,053 m; 0,057 m; 0,06 Mm; 0,063 M; 0,067 M),
AB (0,12 m; 0,13 m; 0,14 m; 0,15 m; 0,16 m; 0,17; 0,18;
0,19 m; 0,2 M) KPUBOIIUITHO-TIOJI3YHHOTO MEXaHH3Ma,
npu 19 nonoxenusx, yepes kaxasie 10° yria mnoso-
pota ¢, (pucysok 1). Tak kak yrioBasi CKOPOCTb KpH-
Bommna OA MOCTOSTHHA MPH JTF000M MOJIOKEHNN MeXa-
HHU3Ma, 3HAYUT CKOPOCTh TOUKH A OyIeT MOCTOSTHHON H
OJIMHAKOBOU MpH Jto0oM crocobe pacdera. [TosTomy,
CPaBHMM 3HAUEHUS CKOPOCTEN M0JI3yHa B Npu pa3inud-
HBIX IOJIOKEHUSX MEXaHU3Ma, ONpeAeiEHHbIE Ye-
TBIPBMSI CIIOCOOAMHU.
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3a Hambonee BepHBIH crocod pacuéra MPUHATO
oTpesieNieHHe CKOPOCTEH C HCIIOJIb30BAHNEM MTHOBEH-
HOTO IIeHTpa ckopocTeil. i Kakq0ro BapyuaHTa THUIIO-
pasMepa IOCYMTaHa OTHOCHTENbHAs IIOTPEIIHOCTh
OTIpeNieNIeHUs] CKOPOCTH ITOJI3YHA B TpH BCEX paccMar-

\_|
P

Pucynox — 1

PpHUBaCMBIX MOJOXKCHUAX. Y BBIBEICHBI CPEIHHIE 3HAYC-
HUSI OTHOCHUTEJIBHBIX MMOTPEIIHOCTEH, IS Pa3IHIHbIX
MOJIOKEHUH MEXaHU3MOB, TIPU OIPEACICHUH CKOPOCTH
NOJI3yHA. Pe3ynbTaThl BBIYHMCIACHUN NPEACTABICHBI B
Tabmie 1.

Tabmuma — 1
[NonoxxeHue Mexa- ITorpemHocTh 3HAYSHUIH CKOPOCTH NONI3yHA B, BEIYHCIICHHO
HHM3Ma, ONpefeNsie- | C MCIOJIb30BAHHEM | IO TEeopeMe | ¢ HCIIOJIb30BaHME | C MCIOJIb30BaHUEM
MO€ yTrIIOBOM KOOPAK- | MTHOBEHHOTO IieH- | ['pacroda, TEOPEMBI O CIIOXKe- | IJIaHa CKOPOCTEH,

HaTON Tpa ckopocteit, % | % HHUH cKopocteid, % | %

@, =0° 0 0 0 0

@ = 10° 0 - 0,062 - 0,070 - 2,180

@ = 20° 0 - 0,084 0,016 1,989

¢, = 30° 0 - 0,034 - 0,032 -1,534

@1 = 40° 0 0,047 0,095 2,362

¢ = 50° 0 - 0,021 - 0,037 2,755

@ = 60° 0 0,062 0,020 - 2,307

@, =70° 0 0,071 - 0,069 -2,730

¢, = 80° 0 - 0,053 0,082 -2,151

@1 = 90° 0 0 0 0
@, =100° 0 0,074 - 0,030 1,978
¢, = 110° 0 0,047 0,095 2,362
@, =120° 0 - 0,080 0,064 - 2,360
¢, =130° 0 0,011 - 0,038 -2,716
@, = 140° 0 0,083 0,021 - 1,825
¢, = 150° 0 - 0,013 0,013 - 2,587
¢, = 160° 0 0,078 0,045 2,631
¢, =170° 0 0,089 - 0,051 2,710
@, =180° 0 0 0 0

JI71st HarJIATHOCTH TIPEJICTAaBUM Pa30pOC MOYICHHBIX pe3ybTaToB Ha Tpaduke (PUCYHOK 2).
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A teopema I'pacroda

@ [U1aH cKopocTel

OTHOCUTE/IbHAA NMOIPEINHOCTD, %
o
i

YroJ moBopoTa KpuBolmuima

Pucynox — 2

W3 tabauupl 1 ¥ pucyHKa 2 BHIHO, YTO MOTpEl-
HOCTh aHANIUTUYECKUX pacu€ToB B mpenenax + 1%,
Juis rpadudeckoro crocoba (IiaH CKOPOCTei) OTHOCH-
TeNbHas morpemHocTs B mpenenax + 3%. Koneuno,
HanOosee TOYHBIMHU SIBIISIIOTCS aHAIUTHYECKUE CIO-
COOBI ONPEeTCHUS] CKOPOCTEH TOYEK. Y MEHBIIHUTh MO~
TPEIIHOCTh ONPEENICHHUs] CKOPOCTEH TOUEK C MCIOJb-
30BaHUEM IUIAHA CKOPOCTEH MOKHO €CJIM HUCIOJb30-
BaTh rpaduueckue peaakTopsl i yepueHus Ha [TK.

[Mpu anmpoKCUMAIMK MOJYYCHHBIX PEe3yJIbTATOB
M0 OMNpeaeNIeHUI0 CKOPOCTell Touek B (pucyHOK 3)
BHUJIHO, YTO BEJIMYMHBI, MMOJYyYEHHbIE C MPUMEHEHHEM

TeopeMbl ['pacroda 1 Teopemsl 0 CI0KEHHU CKOPOCTEH
MPUOIMKAIOT K 3HAYCHUSIM, TIOTyYSHHBIM C UCTIOJIB30-
BAHHMEM MTHOBEHHOI'O LICHTpAa CKOPOCTEH, JIMHEHHAs U
crenennast pyukuun f(x) = x (pucyHok 3 a, 6, B, I).
Benuuunbel ckopocredl nonazyHa B, mosydeHHblE 1O
IUIaHy CKOPOCTEH, aNIpOKCHUMHUPYIOT —CIEAYIOIIUE
¢byukuuu: muneiinas f(x) = —0,15 4+ 1,03 - x (pucy-
HOK 3 11), cTenenHas f(x) = 0,98 - x°! (pucynox 3 e).
[TomyyeHHble pe3ynbTaThl TaK K€ TOBOPST O TOM, 4TO
HanboJee TOUHBIMY 3HAYEHHs CKOPOCTEN MOJI3YHA SIB-
JISIFOTCS! TPH IPUMEHEHUH aHAJIMTHYECKOTO Crocoba.

® MIHOBEHHBIN LIEHTP CKOPOCTEH
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Pucynox — 3

OTMeTHM, YTO TMOTPENIHOCTH PAacyEéTOB BO BCEX
ClIydasx HaxoOATCsa B Ipeaeciax PIH)KCHGpHOﬁ TOYHO-
ctu — 5%. 3HauuT, onpenerIeHne CKOpoCcTel Moa3yHa
KPUBOIIUITHO-TIOJI3YHHOT'O MEXaHu3Ma JABUTATCIA
BHYTPEHHETO CTOpPaHMS JOITyCTUMO JIOOBIM W3 YETHI-
pEX crOCOOO0B: C UCMOJIb30BAHMEM MIHOBEHHOT'O IEH-
Tpa CKOPOCTEH, Mo 3aKoHy [ pacroda, ¢ ucmoap30BaHNE
TEOPEMBI O CIIO)KEHHH CKOPOCTEH, C MCIOIB30BAHUEM
IUTaHA CKOPOCTEW, HO HauOOJee TOYHBIMU SIBIITIOTCS
AHATUTHYECKHE CIIOCOOBI pacuyéToB. OTH BBIBOJEI
CHPaBE/UTUBBI JUISL pacyeTa CKOPOCTEH TOYCK JHOOro
TUIOCKOTO MEXaHU3Ma.
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CHANGES IN CHEMICAL, AMINO ACID AND LIPID COMPOSITION OF RAINBOW TROUT
(ONCORHYNCHUS MYKISS) BY DIFFERENT FEEDING METHODS

Abstract.

The selection of appropriate feed to rationally meet the needs of fish with all the necessary nutrients is of
particular importance in the planned production of salmon fish products, the demand for which in human nutrition
is constantly growing. Therefore, the nutrients contained in the feed should not only support the vital functions of
the body, but also promote its growth and ensure the normal functioning of the whole organism.

Scientific research was to determine the effect of different types of feed and their combinations on the
morphometric parameters of trout age groups, changes in chemical, amino acid and lipid composition of tissues,
which allowed us to draw conclusions about the effectiveness of feeding fish with the studied feed.

The research is based on a comparative assessment of the impact of the above granular feeds on the overall
functional state of fish growth.

Granulated compound feeds from the manufacturer «Aller Aqua» and «Biomary were used in feeding,
formulations and diameter of granules according to the age and weight of the fish. The composition of the feed
and nutrition corresponded to the period of fish farming. The daily feed rate was calculated in accordance with
generally accepted methods in fish farming, taking into account water temperature and fish weight. Only healthy
fish without visible damage were used for the studies, which were caught immediately before the studies and were
not fed for 24 hours.

These studies allowed to determine the main biochemical parameters using methods generally accepted in
fish farming and to study the effect of the studied feeds on the functional state of growth, biochemical parameters.

The conducted researches allow us to draw conclusions about direct connection between marketable qualities
of rainbow trout and the consumed forages, their qualitative structure and nutritional value. In addition, we do
not rule out the influence of abiotic factors, they were the same for all studied groups of trout, which is equally

important, and along with rational feeding plays a key role in production.

Keywords: feeds of Aller Aqua firms, Biomar, balanced nutrition, biochemical parameters, morphometric

evaluation, feed composition and nutrition.

Introduction

Salmon occupy a special place among the objects
of industrial fish farming, which is due to the biological
laws of the life cycle in a closed aquatic environment.
Among this species of fish, rainbow trout deserves
special attention, the potential for functional growth of
which is well manifested in the first 2-3 years of life,
then this process slows down and is unimportant for the
production of marketable products (Rasmussen,
Ostenfeld, 2000; Bobel, Pivtorak, 2019 ).

Not only Ukraine, but also modern highly
developed countries such as Germany, Dinia and
Turkey face the issue of high feed production costs with
relatively low productivity and ambiguous production
efficiency (Lasner et al., 2017). In addition, the main
limiting factors in the development of trout farming in
Eastern countries such as India are inefficient
marketing and lack of cost-effective raw materials
(Singh et al., 2017; Kheyrabadi et al., 2014).

The global agquaculture sector has been growing
steadily over the last two decades (FAO 2016). The
quality of fish feed is constantly increasing, gradually
changing from traditional feed to plant-based feed,
which along with animal and biologically active
additives promote the absorption of plant proteins
(Kamalam et al., 2019; Callet et al., 2017). Difficulties
in supplying all aquaculture sectors with marine
resources have been the main reason for replacing
animal components with cereals and legumes (Collins
et al.,, 2013; Oliva-Teles et al. 2015). Complete
replacement of animal components with plant ones, for
predatory fish species, leads to a decrease in growth
rates, mainly due to numerous anti-nutritional factors
and unbalanced amino acid profile (Lazzarotto et al.
2018). Thus, there is an urgent need for alternatives to
animal protein products and sources, such as insects,
microorganisms, microalgae, and yeast (Roques et al.,
2018). In addition, given the prospects for the
development of the industry, it should be noted the high
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cost of feed, especially foreign producers. Therefore,
producers of salmon products are interested in a
comparative assessment of the quality and cost of feed
when purchasing them (Martseniuk, 2008; Arru et al.,
2019).

With intensive trout farming, a full balanced
feeding becomes important. As fish feed is increasingly
formed from a variety of protein sources, more
attention needs to be paid to ensuring that fish
requirements for essential essential amino acids are
properly met (Katheline Hua, Dominique P.Bureau,
2019). It is known that the cost of feeding rainbow trout
is about 50% of production costs, however, often due
to irrational and unskilled feeding costs increase
significantly. In practice, it is often difficult to balance
maximum and optimal levels of feeding to avoid
irrational feed costs, so in order to maximize growth, it
is useful to investigate feeding norms (Kwong et al.,
2006; Voorhees et al., 2018).

Fish need a well-balanced mixture of essential and
essential amino acids, so a diet that provides the
required level of amino acid composition maximizes
growth through the use of a balanced diet (Comesana et
al., 2018). It should also be noted that the quality of
marketable trout, its aroma and taste are determined not
only by free amino acids, but also by physiological,
environmental and nutritional factors (Hrynzhevskyi et
al., 2002; Martsikalis et al., 2011; Sabetian et al., 2012).

The main task of commercial trout farming is to
grow fish in the shortest possible time and with minimal
costs. One of the main factors influencing the growth
rate of fish is maintaining optimal rearing conditions,
for example, studies on trout farming using paddle
generators have shown that fish had better weight gain
and higher ash content and lower fat content ( Reiser et
al., 2019). Thus, the urgency of the problem of
intensive reproduction of the natural population of
rainbow trout should be aimed at improving the
technology of breeding and rearing using high-grade
feed and modern technological methods of their
production.

One of such methods can be considered the study
of taste receptors in fish, which is of practical interest
for the development of specially stimulating mixtures
and modulation of feed consumption in aquaculture.
Recently, researchers have found evidence of such
receptors in the digestive system of fish, suggesting that
the sensory properties of feed may also have a
functional effect along with taste, so improving the
taste of feed will increase their consumption (Morais,
2016; Libran-Pérez, 2015 ).

Thus, in the above brief analysis of the literature,
there is a need to further study the impact of feed factors
on the functional state of growth of rainbow trout and
marketable indicators of fish products in a closed water
supply.

The purpose and objectives of the study were to
study the effect of feed "Aller Aqua" and "Biomar" on
the functional state of growth and biochemical
parameters of rainbow trout tissues.

Materials and methods

The object of research was the rainbow trout

Oncorhynchus mykiss, which is grown in the

conditions of PJSC "Bolshevtsi-Ryba", located in the
village. Bolsheviks of Ivano-Frankivsk region. For the
experiment, juvenile rainbow trout were selected on the
principle of groups of analogues with an average
weight of 65 g and formed three groups of 300
individuals in each, which were placed in three
identical pools.

The studies were conducted in spring-summer and
autumn-winter periods according to the scheme shown
in table 1.

The temperature regime during the experiment, in
general, was favorable for the cultivation of rainbow
trout. The water temperature in the spring-summer pe-
riod ranged from 8-9 to 16 ° C, and in the autumn-win-
ter period 4-8 ° C. Complete replacement of water in
the pools was carried out every 60 minutes. Water con-
sumption per 1 kg of live weight of fish was 2 | / min.
Water coming from an underground natural source con-
tained insufficient oxygen, so it was further enriched
with oxygen using aeration systems.

During the experiment, studies were conducted on
the growth and development of rainbow trout. To do
this, 10 specimens from each basin were studied
monthly and selectively and the relative and absolute
growth rates were determined. Also, qualitative indica-
tors were determined: chemical, amino acid and lipid
composition.

The amino acid composition was determined by
the method of decomposition of samples by acid hy-
drolysis, with the transition of amino acids into free
forms of phenylisothiocarbamyl derivatives (FTC de-
rivatives), followed by their separation and quantifica-
tion by capillary electrophoresis. Detection was per-
formed in the UV region of the spectrum at a wave-
length of 254 nm.

The following works were carried out: sampling,
preparation of the capillary for work, preparation of cal-
ibrated solutions, calibration of the capillary electro-
phoresis system "Drops" and sample preparation.

The mass fraction of each amino acid (X,%) was
calculated by formula (1):

X = 100'Vhydr'Vfin'Cdet 1)
100mV

Where, X is the mass fraction of amino acids in
the sample,%;

Cuet - determined value of the mass concentration
of amino acids obtained in solution, mg / dm?;

m is the mass of the sample, mg;

Vhydr - total volume of hydrolyzate, cm?;

Viin - the volume of the final (test) solution, cm (;

Vg is the volume of an aliquot portion of the hy-
drolyzate taken to obtain FTC derivatives, cm?;

100 - multiplier to express the results in percent;

1000 - indicator of coordination of dimension of
units of volume.

In compliance with the recommended values of
the volumes of solutions, the mass fraction of amino
acids was calculated by formula (2):

100-Cget

X=— (2)

m
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Mass fractions of amino acids were determined:
arginine, lysine, tyrosine, phenylalanine, histidine,
leucine and isoleucine (total), methionine, valine,
proline, threonine, serine, alanine, glycine.

Mass fractions of potassium, sodium, magnesium
and calcium were determined. The method is based on
acid treatment of samples, subsequent separation and
quantification of catons by capillary electrophoresis.
Detection of components was performed by indirect
absorption at a wavelength of 254 ("Drops-103RT /
104T").

The mass fraction of the component in the sample
(X,%) was calculated by formula (3):

— 100.V HCI .V KOH * C3u3 .Ql'QZ’
1000°meV . -

Where, X is the mass fraction of cation in the
sample,%;

Coet IS the measured value of the mass
concentration of the cation, mg / dm?;

m is the mass of the sample, mg;

Ve is the volume of hydrochloric acid used to
treat the sample, cm?;

Viin - volume of the final (experimental) solution,
cm;

Va - the volume of an aliquot portion of the filtrate,
which is taken for evaporation, cm;

100 - multiplier to express the results in percent;

1000 - coefficient of agreement of discrepancy of
units of volume measurement;

QL1 is the dilution factor of the sample;

Q2 is the coefficient of additional dilution of the
sample.

Sample studies were performed according to
generally accepted methods in fish farming
(Yevtushenko, 2013; Tupytska, Klikh, 2016;
Svyrydenko, 2014).

Morphometric evaluation of trout was performed
by measuring and weighing fish. For the studies, only
healthy fish without visible damage were used, which
were caught immediately before the study and were not
fed for 24 hours.

The fat content in different parts of the muscles
and liver was determined in the Soxhlet apparatus by
conventional methods (Lebedev, Usovich, 1976).
Based on the obtained data, the absolute amount of
lipids and their ratio in different parts of the muscles
were calculated.

Fish samples were dried in an oven until complete
loss of moisture and ashed in a muffle furnace. Wet and
dry matter, as well as the ash mass of the samples were
weighed using electronic scales.

Statistical processing of research materials was
performed according to the generally accepted methods
of variation statistics with estimation (M), error (m) and
calculation of the probability of differences using
Microsoft Excel software.

Results

The period of our research corresponded to the
change of stages of the annual cycle of fish, which
consisted in the transition from wintering to feeding
cycle and again to wintering. The feeding behavior of

the fish was determined by a change in the feeding
regime, which included determining the frequency of
feeding and its amount, which varied according to the
age of the studied fish, but was unchanged for all three
groups of trout. The absolute amount of feed
distribution gradually increased from March to June,
and in July, due to high water temperatures, fish feeding
decreased. The dynamics of trout weight gain in the
three groups of fish was the same and was determined
by the feeding regime, which can be observed in the
tables below.

However, the intensity of trout weight gain
between groups of fish differed and depended primarily
on the composition of the feed, as other conditions for
keeping fish were the same. The growth rate of fish
directly depended on the amount of protein in the feed.
However, the lipid component of feed is no less
important for active growth, the content of which must
be balanced, because relatively high levels of lipids
lead to obesity in fish, and the deficiency has a negative
impact on its cultivation.

The daily requirement of dry granular mixtures for
growing this year and commercial trout was calculated
depending on water temperature, fish weight and pellet
size (Pivtorak, J.I., Bobel, 1.Y., 2017).

One of the indicators that directly characterizes the
growth and development of fish is the zoological
length, which, to some extent, can be judged on the
impact of the studied feed on this indicator, which we
determined in the dynamics at the beginning (this year),
in the middle (this year). and at the end of the
experiment (commercial fish) (Table 2).

In the initial stage of the experiment, the linear
growth of fish in all three pools averaged 14.55 cm. For
90 days, this figure in the fish of the third basin was
within 21.8 cm, which is 9% more than the fish of the
first basin. The predominant effect was observed at the
end of the experiment. Thus, the linear length of the fish
in the third basin at the end of the experiment was 9.5%
higher, which indicates the better nutritional value of
the feed "Aller Aqua" in combination with the initial
stages of feeding Biomar feed.

A similar picture was observed by us in relation to
such an economic indicator as the productive length of
the fish. The results of which are shown in table 3.

nalysis of the results showed that the use in the diet
of fish of different composition of granular feed could
not equally affect this indicator, and in the initial period
the productive length was within 12.6 cm At the end of
the study period, the linear growth of fish increases sig-
nificantly. The trout of the third basin had the highest
result - 26.3 cm, which is 8.6% higher than the fish of
the first basin and 9.5% of the second, which gives
grounds to claim the higher efficiency of the combina-
tion at different stages of growing two types of feed
"Biomar" and “Aller Aqua” for the functional state of
growth and development of rainbow trout.

Observations of the functional state of fish in the
experimental basins were carried out daily with the de-
termination of morphometric parameters at the end of
each month. The average data of these measurements
are given in Tables 1 and 2. It should be noted that for
the entire period of the study trout consumed almost the
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same amount of feed. However, the use of the studied
types of feed in fish feeding had a different effect on a
number of morphometric parameters of rainbow trout.

It is important to emphasize that the positive dif-
ferences in the morphometric parameters of the rain-
bow trout of the third experimental basin, which had the
highest coefficient of fattening. The fish of this basin
had a high marketable value during sale.

The dynamics of growth in length and weight of
rainbow trout depends on the feeding regime of the fish.
The differences in weight gain and growth rates in the
studied period are shown, which are probably due to the
most effective combination of compound feeds. We can
say that the level of feed digestibility is close to 2%.
The quality of feed determines the rate of increase in
length and weight of fish, the intensity of which de-
pends on the content of protein, structural lipids and ®3
of polyunsaturated fatty acids in feed.

To study the effect of different types of feed on
metabolic processes in rainbow trout at the end of the
study period, a study of the chemical composition of
muscle tissue, the results of which are shown in table 4.

Analysis of the results showed that the highest
content of primary moisture is observed in the muscle
tissue of the trout of the control group.

The group of trout, which practiced mixed feeding
with "Aller Aqua” and "Biomar" had the best result in
terms of dry matter content in muscle tissue, which was
32.3%, respectively. Slightly less dry matter was found
in the fish of the second basin, which consumed granu-
lated feed only from Aller Aqua. The difference com-
pared to the control pool was 0.71%.

According to the results of the chemical composi-
tion of the muscle tissue, the fish in the third basin con-
tained a slightly higher amount of protein and fat in the
muscles. The crude protein content, respectively, was
17.8%, which exceeds the fish of the control pool by
1.53% (p <0.001), and fat by 1.2%. A similar situation
is observed for the content of crude ash, which in the
fish of the second basin was within 0.85%, against
0.9% in the first and 0.8% in the third basin.

Thus, the obtained results give grounds to claim
that the effect of Aller Aqua granular feed on the chem-
ical composition of rainbow trout muscle tissue in com-
bination with Biomar feed is highly effective.

To better assess the effect of spicy feed on the mar-
ketable quality of rainbow trout, we conducted a study
of muscle tissue on the content of amino acids, as well
as lipids in adipose, muscle tissue and liver (Tables 5
and 6).

Biochemical analysis of the amino acid composi-
tion of rainbow trout muscle tissue proteins showed that
it contains 16 proteinogenic amino acids as well as as-
partic and glutamic acid, of which the predominant
part, which is more than 65%, is essential for trout. The
maximum number of amino acid groups was cystine +
tryptophan + aspartic + glutamic acid and leucine + iso-
leucine, as well as lysine. The participation of these
amino acids in the physiological metabolism in the
body of fish is special, which is confirmed by their dep-
osition in muscle tissue.

The data obtained in our studies allow us to con-
clude that there is a direct relationship between the total

amino acid content in the muscle tissue of trout and the
nutritional quality of feed. It is the use of Aller Aqua
feed in the diet of rainbow trout in combination with
"Biomar" for young trout, provides the optimal content
of amino acids in muscle tissue samples compared to
other types of feed.

The intensity of functional growth processes of
rainbow trout in most cases is determined by the feed
composition of the feed used in its cultivation (Dzhaba-
rov, 2006; Sidorov, 1985).

Therefore, for the active growth and development
of fish requires a high level of protein in the feed, which
is mainly used only for plastic metabolism, and not for
energy expenditure.

It is known that the main source of energy for the
animal body are feed lipids, which in addition to
energy, perform in the body of both animals and fish, a
number of vital functions: structural, regulatory, and
are precursors of many biologically active substances,
including hormones (Nemova et al, 2011; Sargent,
Tocher, Bell, 2002; Giimiis E, Ikiz, 2009)

The results of studies of the lipid content in the
tissues of rainbow trout (Table 6) showed a
significantly higher content of total lipids, both in
internal fat and muscle tissue when used in feeding fish
feed company "Aller Aqua" in combination with
"Biomar", 73.02 - 13.7%, against 69.08 - 12.5%, in the
control. The content of total lipids in liver tissues was
slightly lower.

The basis for the modification of the level of total
lipids in the internal fat of rainbow trout is the
concentration of triacylglycerols, which dominate in
these tissues and in our studies range from 52-53% of
the sum of all lipids.

The second, quantitatively lipid fraction in the
internal fat of rainbow trout were phospholipids, the
share of which from total lipids in our studies was 32%.
When comparing the concentration of phospholipids in
the internal fat of fish 1 and 2 pools, some deviations in
the direction of reduction were noted, which once again
confirms the advantages of using a mixed type of
feeding.

The concentration of another structural lipid -
cholesterol in the internal fat of fish, between the
studied pools did not differ, and had no significant
effect on the concentration of total lipids in the studied
tissues.

The content of cholesterol esters in the internal fat
of trout was minimal among the studied fractions of all
three basins and amounted to about 3% of the total
lipids.

A somewhat similar pattern is observed in our
studies and in the content of individual lipid fractions,
under the influence of the studied factor, both in muscle
tissue and in liver tissue.

Thus, salmon feeds differ in the ratio of structural
and spare substances, which is associated with the use
of different raw materials in their manufacture.
Therefore, the content of lipid components in the
tissues of rainbow trout depends on the composition of
the feed.
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Discussion

This paper presents studies based on changes in
the chemical, amino acid and lipid composition of
muscle tissue of different age groups of rainbow trout,
with the use of different feed rations. As well as
changes that are associated with the physiological
characteristics of the studied groups and the influence
of biotic and abiotic factors on them.

The composition of the feed primarily affects the
metabolism of fish, which determines their intensity of
growth and development, as well as the quality of
marketable products. To date, scientists are actively
studying the effect of different composition of feed on
the morphological, physiological and biochemical
characteristics of fish.

Egorov B. V. (2012) in his work considers the
needs of trout in nutrients and biologically active
substances. He notes that when developing feed rations
for trout, it is necessary to take into account that the
metabolism of fish accelerates with increasing water
temperature, in addition, metabolism in young is higher
than in adults, and excessive or insufficient oxygen
supply limits metabolism. Also, the increase in water
flow leads to an increase in the physical activity of
trout, respectively, increases the activity of metabolism
and the need for feed, more acutely affects the lack of
basic food components. Egorov BV points out that
when developing recipes for trout feed it is necessary
to take into account the stages of trout development:
larval, fry periods, period of intensive growth to
marketable weight, spawning period, etc., because
according to the stage of development, trout needs
change in essential nutrients.

Mruk A. I. conducted morphological studies of
two-year-old rainbow trout, the purpose of which was
to determine at which commodity weight of fish the
share of carcasses and fillets in rainbow trout is the
largest. We can say that her conclusions about the most
attractive in both economic and consumer aspects of
commercial fish with an average weight of 250-300 ¢
confirm our studies of morphological parameters and
confirm the effectiveness of this method of cultivation.

Kalaida M. L. (2017) described the peculiarities of
the chemical composition of young rainbow trout when
grown in closed-cycle water supply, which states that
the composition of macronutrients in the dry matter of
rainbow trout markedly relative decrease in calcium
concentration with age, which indicates an increase in
the ratio "Muscle tissue - skeleton". The level of
phosphorus and potassium in marketable trout remains
high. The content of macronutrients according to
Kalaida M. L. (2017) in%: Ca - 0.025; K - 0.377; Mg -
0.025; Na - 0.051, our studies showed slight
differences, which were respectively Ca - 0.0769; K -
0.474; Mg - 0.0398; Na - 0.108.

One of the most informative indicators of fish
metabolism are lipids, as they play an important role in
plastic and energy metabolism, are precursors of steroid
hormones.

The study of the influence of feed composition on
the growth and lipid metabolism of fish is studied by
many researchers of the world community, which
indicates their relevance and importance (Burlachenko,

2008; Ostroumova, 2012; Tocher et al., 2008; Yun et
al.,, 2011). They note that the content of lipid
components in trout tissues has a direct relationship
with their content in feed used in the diet of farmed
trout, and largely depends on temperature fluctuations
in the pools, which we noted in the study, so our goal
was to create the same optimal growing conditions.

Nazarova M. A. (2017) studied the peculiarities of
the seasonal dynamics of the lipid composition of
internal fat, muscle and liver of rainbow trout
depending on the feeding regime of fish and feed
composition. According to her research, the content of
total lipids in the muscles of rainbow trout of all groups
ranged from 13.5 to 19.5% of dry weight. Which is a
bit higher than our research. Phospholipids in trout
muscle, as in our studies, were the second largest
quantitative group of lipids after triacylglycerols. The
content of total lipids in the liver of fish was also lower
than in muscle and internal fat.

The data obtained from studies of the amino acid
composition of trout tissues were compared with the
results of scientists who studied them. For example,
Galoyan L. L. et al. (2017) studied the level of amino
acid absorption of feed protein, as well as established
the amino acid composition of proteins in the muscles
and liver of brown and rainbow trout under the
conditions of feeding specialized food feed company
"Aller Aqua". In the study of the amino acid
composition of the liver and muscles of brown and
rainbow trout, it was found that the maximum value of
essential amino acids is the share of leucine, lysine,
tryptophan and phenylalanine, the results of our studies
showed that the highest values were cystine +
tryptophan + aspartic acid and glutamic acid +
isoleucine, as well as lysine.

We also note that the study of the effect of Biomar
feed (Knyazeva L. M., 2007) on the physiological state
of young trout that ate these feeds, showed that the
biochemical parameters of the fish were within the
norm typical for trout grown in industrial conditions.
There were small deviations from the norm of liver and
internal fat indices, as in our studies, which suggests the
need to monitor the physiological state of fish. It should
be noted that this is due to the intensive method of
feeding, which is based on obtaining maximum weight
gain of fish.

Regarding the efficiency of Aller Aqua feed, a
study was conducted by Hasanov L. Sh. (2012), which
showed that the use of feed by the Danish company
Aller Aqua provided a lower feed rate, which provides
rapid growth and higher average daily gain compared
to other feed producers, which confirms our research.

Conclusions

In this paper, we analyzed the patterns of changes
in the biochemical parameters of the tissues of salmon
fish, on the example of rainbow trout, using different
feeding schemes. At the present stage of development
of fish farming, the technology of feeding fish provides
for the optimal use of feed to obtain high fish
productivity with the lowest cost of live weight gain.

The analysis and generalization of the obtained
experimental materials reflect the relationship between
the marketable qualities of rainbow trout and the feed
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consumed. Fish consumed in combination with Aller
Agqua and Biomar had the best marketability in terms of
protein and amino acid composition of muscle tissue.

The use of intensive cultivation techniques aimed
at accelerating the accumulation of trout muscle mass,
puts a significant load on the liver of fish, contributing
to the development of fatty degeneration, as evidenced
by the gradual increase in triacylglycerols throughout
the study period.

In order to establish the optimal content of amino
acids in the diet of rainbow trout, studies were
conducted to determine them in feed and subsequent
deposition in muscle tissue. According to the analysis
of the obtained studies, the deposition of such amino
acids as cystine, tryptophan, leucine, isoleucine, lysine,

as well as glutamic and aspartic acids is observed. The
total content of amino acids was higher in the
experimental group, which was fed by the method of
combining feed, compared with the control.

Thus, the conducted experimental studies give
grounds to claim that the nutritional value of Aller
Aqua granulated feed for feeding of yearlings and
marketable fish is much better, as well as the optimal
use and relatively better performance in feeding young
trout with Biomar feed, which was confirmed on the
basis farms. Therefore, we can recommend such a
mixed type of rainbow trout feeding as the most
rational.

Tables and measurement units
Table 1

Scheme of research and production experiment, n = 300

Experimental pools and feeding features

Young trout

1-control

2-experimental

3-experimental

Granulated trout feed is made ac-
cording to the standard 114-1

The granulated forage of Aller

The granulated forage of Biomar

UKr Aqua firm Inicio firm
This year
1-control 2-experimental 3-experimental

Granulated trout feed is made ac-
cording to the standard 114-1
Ukr.

The granulated forage of Aller
Aqua firm

The granulated forage of Aller
Aqua firm

Freight fish

1-control

2-experimental

3-experimental

Granulated trout feed is made ac-
cording to the standard 114-1

The granulated forage of Aller

The granulated forage of Aller

UK. Aqua firm Aqua firm
Table 2
Characteristic changes in the zoological length of fish, cm (M + m, n = 10)
Experimental periods
Pools Start Middle End
Granulated trout feed is
made according to the stand- 14,5+0,19 20,7+0,78 26,5+0,73
ard 114-1 Ukr.
2-feed company Aller Aqua 14,5+0,20 20,3+0,80 26,3+0,72
3-feed company Biomar + 14,6+0.20 21,8+0,80 27,7+0,70
Aller Aqua
Note: * - p <0.05, ** - p <0.01, *** - p <0.001
Table 3
Productive length of the studied trout, cm (M £+ m, n = 10)
Experimental periods
Paols Start Start Start
Granulated trout feed is made according
to the standard 114-1 Ukr. 12,3£0,16 18,4+0,92 24,240,95
2-feed company Aller Aqua 12,8+0,14* 18,3+0,90 24,0+1,03
3-feed company Biomar + Aller Aqua 12,8+0,14* 19,0+0,87 26,3+0,90

Note: * - p <0.05, ** - p <0.01, *** - p <0.001
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Table 4
Chemical composition of muscle tissue of the studied trout (M + m, n = 10)
Swimming . Dry matter content,%
pools Moisture,% Dry matter,% Crude protein Crude fat Crude ash
1 70,33+0,07 29,67+0,07 16,27+0,05 12,5+0,4 0,9+0,05
2 69,62+0,06*** 30,38+0,06*** 16,63+0,07*** 12,940,5 0,85+0,08
3 67,70+0,06%** 32,3040,09%** 17,840,07*** 13,7+0,5 0,8+0,06
Note: * - p <0.05, ** - p <0.01, *** - p <0.001
Table 5

Amino acid composition of rainbow trout muscle tissue,% (M + m, n =5)

Amino acids Placement of trout in pools
1-control 2-experimental 3-experimental
Arginine 1,36+0,08 1,2+0,05 1+0,03**
Lysine 1,90+0,07 2,00+0,05 2,02+0,05
Tyrosine 0,44+0,01 0,68+0,01*** 1,03+0,02***
Phenylalanine 0,88+0,03 0,93+0,02 0,92+0,04
Histidine 0,18+0,07 0,30+0,03 0,60+0,04***
Leucine + isoleucine 1,13+0,08 2,42+40,01%** 2,49+0,02%**
Methionine 0,53+0,19 0,55+0,02 0,56+0,01
Valine 0,98+0,07 1,12+0,10 0,98+0,11
Proline 0,69+0,06 0,45+0,03** 0,58+0,04
Threonine 1,06+0,01 0,98+0,05 0,81+0,06**
Serine 0,97+0,02 0,73+0,02%** 0,70+0,05
Alanine 1,37+0,12 1,39+0,18 1,30+0,09
Glycine 1,15+0,02 1,05+0,05 1,07+0,06
Cystine + Tryptophan + Aspara- 3,1940,03 4,0040,05%** 4,3020,07%%*
gine + Glutamine acids
Total 15,83 17,8 18,36
Note: * - p <0.05, ** - p <0.01, *** - p <0.001
Table 6

The content of lipids in the tissues of rainbow trout,% dry things. (M = m, n = 5)

Indicators Internal fat | Muscle tissue | Liver
Placement of trout in pools
1- 2- 3- 1- 2- 3- 1- 2- 3-
contro | experim | experim | contro | experim | experim | contro | experim | experim
I ental ental I ental ental | ental ental
Total 69,08 | 70,12+1, | 73,02+1, | 12,5+ 12,2+ 13.5+0,3
lipids 223 6 8 0.4 12,9+0,5 | 13,7+0,5 0.3 12,1+0,2 | |
Triacylgly | 45,7+ 6,61+ 1,240,
cerols 23 46,5+2,2 | 48,6+2,2 0.4 6,82+0,4 | 7,25+0,5 3 1,3+0,3 | 1,9+0,4
mos"ho"p 375’3i 17,2+0,5 | 18,5:0,4 g’gh 4,19+0,2 | 4,45+0,3 ;"&0' 7.3:0,2 | 8,10,3
Cholestero | 3,79+ 1,36+ | 1,40+0,0 | 1,48+0,0 | 1,43+ | 1,55+0,0 | 1,42+0,1
| 00 | 40703378021 5, |3 %% 010 |4 0
Cholestero | 2,29+ 0,46+ | 0,49+0,0 | 0,52+0,0 | 0,90+ | 1,0+0,03 | 1,0+0,03
lesters |02 | 2350221401 140, |4 2 002 |* *
pmmitka: * - p<0,05, ** - p<0,01, *** - p<0,001
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