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KOPEKIIA BMICTY OKPEMHUX MAKPOEJIEMEHTIB ¥ KPOBI
KOPIB I3 YPAXYBAHHSM BET'ETATUBHOT'O CTATYCY
0. Kypenko, B. Kapnoscbkuid,
Hayionanvnuii ynisepcumem biopecypcis i npupoodokopucmysaunts Yxpainu
0. Januyk
OoecovKuti OeparcasHULl aepapHull yHisepcumem

Busnavanu egexmuenicmo 3acmocyants Kopmoeoi dobasku Iepmayunk 3a
KOpeKyii MiHepanbHo20 OOMIHY 8 Op2aHisMi KOpi6 3 pI3HUMU MOHYCOM ABMOHOMHOL
Hepeosoi cucmemu. Ilicaa 3a0asanms kopmosoi oodasku I epmayunx y Kopie 3 pisHuUM
monycom AHC eiomiuena nuwe meHOeHyis 00 30invuwienusi emicmy Hampio 6
KAIMUHAX KPOBL KOPI8-HOPMOMOHIKIE Ma 3MEHULEeHHS ) KPOBL KOPI6 CUMNAMUKO- MAa
sacomoHikie. Bmicm Kanito 6 Kposi npomszcom ycbo2o nepiody 00CHi0HCEeHb
0ocmogiptHo He 3mintoemucs. 1licns 3a0asanns KOpmosoi 000a6KU y KOpPI8 3 Pi3HUM
monycom AHC sionowenns emicmy Hampiro oo Kaniro 6 cuposamuyi kpogi yoice uepes
10 0i6 nicnisn nouamxy OO0CNIONCEHb 3HAYEHHA OAHO020 MNOKA3HUKA ) Kopig-
HOPMOMOHIKI8 3MmeHuyemvcs Ha 6,8 % (p<0,05), mooi, sK y Kopig-6azo- ma
CUMNAMUKOMOHIKI6  O0CMOBIDHO HE 3MIHIOEMbCA, 6 KIIMUHAX KpPOBl KOpIis-
CUMNAMUKOMOHIKI@ 3MeHuyemvcs Ha 4,5 % ma nepecmae 00CmMoGIpHO PI3HUMUCH 3
MaxKum y meapuH-HOPMOMOHIKIE 00 KiHYs 00CLIOH020 nepiody.

Kniowuosi cnosa: xoposu, monyc, asmoHomua Hepsosa cucmema, Hampili,
Kaniii, xopmosa dobaska.

Bceryn. ABTOHOMHA HEpBOBA CHCTEMa PETYIIIOE Ta 3MIHIOE (P1310JIOTTYHUM CTaH
TKaHUH Ta OpraHiB, MPHUCTOCOBYIOYM iX A0 AISUIBHOCTI LIJTICHOTO OpraHizMy Ta
YMOBaX HaBKOJMIIHBOTO cepenoBuia [1]. CkynmueHHs HEMpOHIB, 11O YTBOPIOIOTH
BEre€TaTUBHI HEPBOBI LIEHTPH, JIOKAII3YIOTHCSA B TOJIOBHOMY Ta CHMHHOMY MO3KY [2].
[lenTpu BereTaTUBHOT HEPBOBOI CUCTEMH MOCTIMHO 3HAXOSATHCS B CTaHI aKTUBHOCTI,
BHACJIIJIOK 4YOro, 1HEPBOBaHI HUMHU OpPraHW TOCTIHHO OTPUMYIOTH 30YJKyrOul abo
rajibmytoui iMmyiscu [2]. [Ipupoaa mporo iMnynbCcy BU3HAYAETHCS TUM, IO JI0 HUX
HAJXOJSITh HEPBOBI IMIYJIbCH K BiJ] PEIENTOPIB BHYTPIIIHIX OpraHiB, TaK 1 Bia
excrepopenentopiB. TOHyC aBTOHOMHHUX IIEHTPIB Ma€ BH3HadeHe (Hi310JIOTIUHE
3Ha4YeHHA. Tomy 1110, B OpraHax 3 OJHOCTOPOHHBOIO IHHEPBAIIEI0 € MOKJIHUBICTDH
perymsiii MpoTHIeKHOT HampasiaeHocTi [2]. JlochimkeHHS TOHYCY aBTOHOMHOT
HEPBOBOI CHCTEMH JIa€ MOXKJIUBICTh BCTAHOBUTH OCOOJMBOCTI OOMIHHUX IIPOIIECIB B
oprasi3mi TBapuH [9], 1110 MOKHa BUKOPUCTOBYBATH JIJISi CTBOPEHHSI HOBUX METO/IIB
MIJBUILEHHS iX TPOIYKTUBHOCTI. JlediUT MiHEpaIbHUX €JIEMEHTIB, SIKUi 3a3BUYai €
HACJIIJIKOM aJiMEHTapHOI HEMOBHOIIIHHOCTI, 3aBJa€ OCOOJIUBO BEIMKUX €KOHOMIYHUX
30UTKIB TOCMOJApCcTBaM Yepe3 MacoBl 3aXBOPIOBAHHS TBAapWH, $KI BHUHUKAIOTh
BHACIIIJIOK TMOPYUIEHHS OOMIHY pPEYOBHH, OCOOJIMBO HAIPUKIHII 3MMOBOIO 1 Ha
MOYaTKYy BECHSHOTO MEPI0y YTPUMAaHHS, [0 3yMOBJIEHO JUCIPOIOPIIEI0 B pallioHax
OCHOBHHMX TIOXHBHHUX Ta OIOJIOTIYHO aKTUBHUX PpPEYOBUH, 30KpEeMa MakKpo- 1
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MikpoenemeHTiB  [3].  JlochmimkeHHS IHAWBIAYyaJbHUX OCOOJHMBOCTEH  BMICTY
MaKpOEeJIEeMEHTIB Yy KpOBI KOPiB, JO3BOJUTH Kpalle 3pO3yMITH IIEHTPAJIbHI
PEeryJATOpHI MEXaHI3MH iX OOMIHY Ta CTBOPIOE MEPEAYMOBH IS 1HAMBITYaTbHOTO
miaxoay B OajJaHCyBaHHI PallioHiB KOPIB 3a piBHEM MiHEpaJIbHHUX peYOBHH [8].

Marepianium Ta MeToaum aocJiIKeHb. Jlocliou NPOBOAMUIM Ha KOPOBax
YKpaiHChKOi 4YOpHO-psi®0i mopoau 2—3-i yakranii. ToHyC aBTOHOMHOI HEpPBOBOI
CHCTEMH KOpPIB BH3HAa4Yald 3a JOINOMOTOK TPHUIEeMiHOBarajabHOro tecty [7].
BinmoBigHO A0 OTpuMaHUX pe3yabTaTiB, TBAPUHY BIAHOCHIN 0 HOPMO-, CHMITATHKO-
YW BaroTOHIKIB. 3a pe3yiabratamu AociimpkeHds Tonycy AHC Oyno chopmoBano 3
JOCHIIHI TpynH (10 5 TBApHH y KOXHIH): | — kopoBU-HOpMOTOHIKH, I — BaroToHikw,
Il — cuMmaTuKOTOHIKK.Y JOCHiAlI BH3HAYaIH €(PEKTUBHICTH KOPMOBOI JT0OABKH
«["epManiHK» 3a KOpeKIii 0OMiHy MiHEpaTbHUX PEUOBHH Y KOPIB 3 PI3HUMHU TUIIAMHU
BUINOI HEPBOBOI AisbHOCTI [6]. KopoBaM mociiHOT Tpynu OPOTITOM JAECATH 10
BUIIOIOBAIM KOPMOBY J100aBKy «I epmariuuk» B 1031 10 Mi/100y. [lpu npomy partios,
Ta PeXUM JOTHHS HE 3MIHIOBAJIM. TBapuHAM KOHTPOJIBHOI IPYIU KOPMOBY J00aBKY
He 3a7aBaiu. MaTtepiasioM st TOCHIIKEeHb CIIYTYBalld BiJIOpaHi 3pa3Ku KPOBi1 KOPIB
OTpUMaHi 3 APEMHO1 BeHH (BiJ 5 0COOMH 3 KOKHOI I'pYIH) 10 3aJaBaHHS KOPMOBOI
nob6aBku Ta uyepe3 10-tb, 30-Tb Ta 45-Tp 10 MmICHA MOYATKYy JOCHKEeHBb [5]. YV
HITBHINA KPOBI, KJIIITHHAX Ta CUPOBATIIl KpoBi BUu3Havyaiu BMicT Hatpiro, Kasmito [4].

Pe3yabTatu nociimkenb. [IpoBeneHnMH JOCTIKEHHSIMU BCTAHOBJIEHO, IO
710 3aJaBaHHS KOPMOBOi M00aBkuM ['epManWHK y TBapWH 3 PI3HUM BEreTaTUBHUM
cTarycoM BMIicT HaTpiro B cHpoBartiii Ta KIIITHHAX KPOBI ACIIO Bifpi3HABCsA (Tadi. 1).
Tak, 10 3agaBaHHsI HaHOMpeNnapaTy BMICT I[bOTO METAy B CHPOBATI[l KPOBI KOpPIB-
CUMIIATHKOTOHIKIB JOCTOBipHO MeHIne Ha 2,6 % (p < 0,05), a B KIiTHHaX KpOBI
oinbire Ha 18,2 % (p < 0,01) Big moka3HUKIB KOPIB-HOPMOTOHIKIB. Ciaif BIAMITUTH,
110 y KOpIB-BaroTOHIKIB Jinuie BMicT HaTpito B cupoBariil KpoBi JOCTOBIPHO MEHILIE
Ha 3,6 % (p < 0,05) Bix mOKa3HUKIB KOPIB-HOPMOTOHIKIB.

Tabnums 1. Bmict HaTpilo B KpoBi KOpiB 3 pi3HUM TOHYCOM aBTOHOMHOI
HEPBOBOI CHCTEMH 32 BILIMBY KOPMOBOi 100aBku I'epmanuuk (r/i; M+m, n=4)

ToHyC aBTOHOMHOI HEPBOBO1 CUCTEMU
[lepion mocimiKeHb
Hopmotoniku BaroToniku CUMNaTUKOTOHIKU

CupoBarka KpoBi
Jlo 3agaBaHHs 3.30+0.03 3.19+0,03* 3.20+0,02*
Yepes 10 nuiB 3,30+0,03 3,21+0,04 3,23+0,02
Yepes 30 nuiB 3,33+0,03 3,22+0,05 3,30+0,04
Yepes 45 aui 3,32+0,03 3,24+0,04 3,26+0,02

Kiitunu xposi

Jlo 3amaBaHHs 0,43+0,02 0,43+0,01 0,50+0,02**
Yepes 10 nuiB 0,44+0,02 0,43+0,02 0,49+0,01*
Yepes 30 nuiB 0,45+0,03 0,43+0,03 0,49+0,02
Yepes 45 aui 0,46+0,03 0,41+0,03 0,49+0,02*

*hKk

[Tpumitka. JfocToBipHa pi3HUIIS 3 HOPMOTOHIKAMHU: *p<0,05; **p<0,01; p<0,001.
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[Ticnst 3amaBanHa KOpMOBOI M00aBkHM ['epManuHK y KOpIiB 3 PI3HUM TOHYCOM
AHC BMmict Hatpito npoTsiroMm ychOoro mnepioly AOCHIIKEHb JIOCTOBIPHO HE
3MiHIOEThCA. Cif JMIIe BIAMITUTH TEHACHINIO J0 30UIbIIEHHS MOro BMICTY B
KJIITHHAX KPOBl KOPIB-HOPMOTOHIKIB Ta 3MEHIIEHHS y KPOBI KOPIB CUMIIATHKO- Ta
BaroToHikiB. Tak, BMmicT Hatpiro B cupoBartiii KpoBi KOPIB Baro- Ta CAMIIATUKOTOHIKIB
yke uepe3 10 mi0 micis moyaTKy 3aJlaBaHHS HAHOIpENapary 1 10 KiHI JOCIIIKEeHb
JIOCTOBIPHO HE BIJIPI3HSAETHCS Bl TAKOTO Y TBAPUH-HOPMOTOHIKIB. [IpoTsirom ychoro
nepioay J0cCHiKeHb BMicT Hatpito B KIIiTHHAX KPOBiI KOPIB-BaroTOHIKIB IOCTOBIPHO
HE BIJPI3HABCA BiJl TAKOTO Y KOPiB-HOPMOTOHIKIB. CIiJi JUIIE BIAMITUTH, IO Yepes3
10 ni® micna 3amaBaHHS KOPMOBOi JOOABKH y TBAapUH-CUMIIATHKOTOHIKIB BMICT
Harpito B xiiTuHax kpoBi Oy ymmie Ha 10,7 % (p < 0,05) OinbmmmM BiJl TakoTO Y
KopiB-HOpMOTOHIKIB. Tomi, sk yxe dyepe3 30 mi0 micis moyaTKy IOCIHIHKEHb
JOCTOBIPHO HE€ BIAPI3HABCS BiJ Takoro y KopiB 3 HopMainbHUM ToHycoM AHC.
Opnak, y TBapUH-CUMIATHUKOTOHIKIB dYepe3 45 mi0 micias 3ajaBaHHS KOPMOBOI
7100aBKHU y KIIITUHAX KPOBI BMICT IIbOI'O METAIIy 3HOB CTa€ JOCTOBIPHO Olyibiie Ha §,2
% (p < 0,05) Bi Moka3HUKA KOPiB-HOPMOTOHIKIB. [IpoBeqeHUMHU TOCIIIKEHHIMU
BCTAHOBJICHO, 1110 JI0 3aJ]aBaHHS KOPMOBOI J100aBkU ['epMaluHK y TBapuH 3 PI3HUM
BETE€TaTUBHUM CTaTycoM BMICT Kaiito B cupoBartill KpoBi HE BiJIpi3HsBCA (Tadu. 2).
Tomi, sx Bmict Kamiro B KIITMHaX KpOB1I MaB CBOi BIJIMIHHOCTI 3aJI€KHO BiJ
BEreTaTUBHOI'O CTaTyCy KOpIB.

Tabmuns 2. Bmict Kasiro B KpoBi KopiB 3 pi3HUM TOHYCOM aBTOHOMHOI
HEPBOBOI CHCTEMH 32 BILIMBY KOPMOBOi 100aBkHu I'epmaunuk (M£m, n=4)

Iepion mocimsens ToHyCc aBTOHOMHOI HEPBOBOI CUCTEMHU
HopmoToHiku | BaroToHiku | CummatuxoToHiku
CupoBatka KpoBi, Mr/100 mu

Jlo 3agaBaHHs 22,10+0,94 19,92+2,08 18,53+2,30

Uepes 10 qHiB 23,65+0,64 19,32+1,88 18,86+2,12

Yepes 30 axiB 23,18+0,95 19,87+1,72 20,41+2,21

Uepes 45 nHiB 24,53+1,64 20,85+2,32 20,38+1,64

Knitunau kposi, mr/100 mu

J1lo 3agaBaHHs 370,3+1,8 355,18+£3,1** 333,6+7,7**

UYepes 10 guiB 368,7+3,1 352,3+0,7** 341,0+£7,4*

UYepes 30 guiB 371,5+£2,3 363,8+4,1 350,7+6,7*

Uepes 45 nHiB 372,442,6 359,045,1 357,3+2,3%*

TpancmeMOpaHHMI TOTEHITIA, YM. OI.

Jlo 3agaBaHHs 16,86+0,80 18,36+1,74 18,86+2,35

Yepes 10 auiB 15,63+0,52 18,78+1,89 18,74+1,98

Yepes 30 gniB 16,12+0,74 18,65+1,33 17,92+2.29

Yepes 45 nHiB 15,41+1,12 17,85+1,90 17,88+1,45

[Tpumitka. JfocToBipHa pi3HUIIS 3 HOPMOTOHIKAMHU: *p<0,05; **p<0,01; ***p<0,001.

PagaBanHs KOpMOBOi J100aBKu ['epMaliMHK BMICT I[LOTO MeTaly B KJIITHHAX
KpPOBi KOPiB-CUMIIATHKOTOHIKIB OyB M0CTOBipHO MeHmie Ha 9,9 % (p < 0,01), a
BaroToHikiB Ha 4,1 % (p < 0,01) Bim moka3HUKIB KOPIB-HOPMOTOHIKIB. Ilicis
3a/laBaHHs KOPMOBO1 100aBKkU y KopiB 3 pizHuM ToHycom AHC Bwmict Kanito B kpoBi
IPOTATOM YChOTO MEPIOy AOCTIIKEHb JOCTOBIPHO HE 3MiHIO€ThesA. ClliJl Juie
BIIMITHTH TeHACHII0 10 30utbmeHHs (mo 10 %) #oro BMICTY B CHpOBATIl Ta
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KJIITUHAX KpPOBI KOPIB 3 PI3HUM BEreTaTHUBHUM cTaTycoM. Kopuryrouwii BIUIUB
BBEJICHHSI HaHOIpenapaTy TBapUHAM BiJ3HAYABCS THM, 110 Y KOPiB-BarOTOHIKIB YK€
gyepes 30 ai6 micis movyaTKy 3aJaBaHHS HAHOIIpEIapary 1 10 KiHI JOCTiKeHb BMICT
Kamiro B kiIiTHMHaX KpoOB1 JOCTOBIPHO HE BIJIPI3HSAETHCS BiJI TAaKOTO Yy TBapHH-
HOPMOTOHIKIB.

Toni, sixk BMicT Kaiito B KIITHHAX KPOB1 KOPIB-CUMITATHKOTOHIKIB uepe3 10, 30
ta 45 mi0 micias movyaTrKy J0ciiKeHb OyB BiamoBigHo Ha 7,5 % (p < 0,05), 5,6 % (p <
0,05) ta 4,1 % (p < 0,01) MeHImMM BiJ TaKOTO y KOPiB-HOPMOTOHIKIB. [loka3HHK
TpaHCMEMOpPaHHOTO MoTeHIiany 3a Kaiiem y KopiB 3 pi3HUM TOHYCOM aBTOHOMHOI
HEPBOBOI CUCTEMU JOCTOBIPHO HE PI3HUTHCS MPOTITOM YChOTO MEPIOAY JOCIIIKEHb.
Crig BiAMITUTH, 110 33JjaBaHHSI KOPMOBOI 100aBKu ['epMalinHk KOpOBaM TOCTOBIPHO
HE BIUIMBA€ Ha TMOKA3HUK TpaHCcMeMOpaHHoro moteHmiany 3a Kamiem. Crmin muiie
BIIMITUTH TEHJEHIIIO 1100 301IbIIECHHS 3HAYEHHS JAaHOTO TMOKa3HUKAa Yy KOpiB 3
PI3HUM BEre€TaTUBHUM CTaTyCOM, 30KpeMa, Y KOPiB-CUMIATUKOTOHIKIB POTAToM 45
ni6 nocmimkens Ha 7,1 %. IlpoBeneHUMHM MOCTIKEHHSIMH BCTaHOBJICHO, IO 10
3a/laBaHHs KOpPMOBOi J100aBKM ['epManuHK y TBapuH 3 pI3HUM BEreTaTUBHUM
cTaTycoM BijiHOIIeHHs BMicTy Hatpiro mo Kanito B cupoBartiii KpoBi HE BiJIPi3HIBCSA
(tabn. 3). Toni, sik BigHOIIEHHS BMicTy Hatpiro mo Kaiiro B kiiiTHHaxX KpoBl KOpiB-
CUMITIATUKOTOHIKIB Oysi0 qocTtoBipHO Ounbiie Ha 31,3 % (p < 0,01) Bix moka3HHKIB
KOP1B-HOPMOTOHIKIB.

Tabnung 3. Biznomenns Bmicty Harpiro 1o Kaniro B KpoBi KopiB 3 pisHUM
TOHYCOM AaBTOHOMHOI HEPBOBOi CHCTeMHM 3a BIUIMBY KOPMOBOi /J100aBKH
I'epmanunk (M+m, n=4)

Iepion mocimsens . ToHyCc aBTOHOMHOI HEPBOBOI CUCTEMH
HopmoToHiku | BaroToHiku | CummatuxoToHiku
CupoBarka KpoBi

Jlo 3agaBaHHs 15,01+0,55 16,47+1,58 18,26+2,45

Yepes 10 gHiB 13,98+0,26 17,12+1,83 17,83+2,13

Yepes 30 axiB 14,44+0,54 16,54+1,32 16,74+1,82

UYepes 45 nHiB 13,68+0,81 16,13+1,84 16,31+1,40

KniTuau KpoBi

Jlo 3agaBaHHs 0,11+0,01 0,12+0,01 0,154+0,01**

Yepes 10 gHiB 0,12+0,01 0,12+0,01 0,14+0,01

UYepes 30 guiB 0,12+0,01 0,12+0,01 0,14+0,01

Yepes 45 nHiB 0,12+0,01 0,11+0,01 0,14+0,01

*hKk

[Tpumitka. JfocToBipHa pi3HUIIS 3 HOPMOTOHIKAMHU: *p<0,05; **p<0,01; p<0,001.

[Ticns 3amaBaHHS KOPMOBOi 100aBKM y KopiB 3 pizHuM ToHycom AHC
BiHOMIeHHS BMicTy Hatpiro mo Kairo B cupoBariii KpoBi MPOTITOM YChOTO TMEPIOY
JTOCJIDKEHb JIen0 3MIHIOEThCs. Tak, yxe uepe3 10 mi6 micis moyaTky AOCIIIKEHb
3HAYEHHS JAHOTO TOKa3HHMKA y KOPIB-HOPMOTOHIKIB 3MeHIIyeThcs Ha 6,8 % (p <
0,05), Toxi, ik y KOpiB-Baro- Ta CUMIaTUKOTOHIKIB IOCTOBIPHO HE 3MiHIO€ThCA. Ciizl
BIIMITUTH TEHJEHIIIIO II0J0 OLIBIIOTO 3HAYCHHs BITHOIIEHHS BMIcTy Hatpiro 1o
Kauiro B cupoBariii kpoBi uepe3 45 Ai0 micis 3aaBaHHs KOPMOBOI I00aBKH y KOPIiB-
Baro- Ta CUMNATUKOTOHIKIB Ha 18,0—-19,3 % BIAMOBIAHO 10 MOKA3HUKIB KOPiB-
HOPMOTOHIKIB.
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Binnomenns Bmicty Hatpito no Kanmiro B kimiTMHaxX KpoBl KOPiB-HOPMO- Ta
BaroTOHIKIB MPOTATOM YChOT'O MEPIOy JOCTIKEHb JOCTOBIPHO HE 3MIHIOETHCH.
Tonmi, sx BigHomeHHs BMicTy Hatpito mo Kamiro B KiIiTHHaX KpoBl KOpIB-
CUMITATUKOTOHIKIB yke uepe3 10 mi0 micis movyaTky AOCIHIKeHb 3MEHIIYEThCS Ha
4,5 % Ta mepectae AO0CTOBIPHO PI3HUTHUCH 3 TAKUM Y TBAPUH-HOPMOTOHIKIB JIO KIHIIS
JOCJIITHOTO TIepiojy.

BucnoBknu. Ilicist 3amaBanHs KOpMOBOi 100aBku ['epmMaliiHK y KOpiB BiMiYeHa
TeHJACHIsT 10 30utbmieHHs HaTpilo B KIITHHaX KpOBI KOPIB-HOPMOTOHIKIB Ta
3MEHIIEHHS y KPOBI KOpIB CHMIIATUKO- Ta BaroToHikiB. Bmict Kamiro B kimiTuHax
KpOB1 KOpiB-cUMMIAaTUKOTOHIKIB uepe3 10, 30 Tta 45 ni0 micis movaTKy OCIHiIKEHb
OyB BiamoBigHO Ha 7,5 % (p< 0,05), 5,6 % (p< 0,05) Ta 4,1 % (p< 0,01) MeHIIIM Bix
TaKOrO0 y KOpPIB-HOPMOTOHIKIB. 3OUIbIICHHS IOKAa3HUKAa TPaHCMEMOpPaHHOTO
noTeHuiany 3a KamieM y KOpiB 3 pi3HUM TOHYCOM aBTOHOMHOI HEPBOBOI CHUCTEMHU
B1/IMIYaJI Y KOPIB-CUMITATUKOTOHIKIB MpoTiarom 45 ai6 nocmimkens Ha 7,1 %.
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KOPPEKIIUA COAEP KAHUA OTAEJBbHBIX MAKPO3JEMEHTOB
B KPOBU KOPOB C YYETOM BET'ETATUBHOTI'O CTATYCA
Kypenxko E, Kapniosckuii B., /[lanuyk A.

Onpeodenanu 3¢ppexmusnocmes npumeHeHuss Kopmosol 0obaexku «I epmayunky
no KoppeKyuu MUHEPATbHO20 0OMEHA 8 Op2aHU3Me KOPO8 C PA3IUYHbIM MOH)COM
gecemamugHol Hep8Hou cucmemsl. [locne oauu xopmogoi dobasxku I epmayunx y
kopog c¢ pasHbim monycom AHC ommeuena nuwib meHOeHyusi K Y8eIUUeHUio
cooepocanus Hampus 6 xknemkax Kpoeu KOpOS8-HOPMOMOHUKOS U YMEHbUleHUe &
Kpo8U KOpo& cumnamuko- u eazomonuxos. Cooepocanue Kanus 6 kposu 6 meuenue
8ce20 nepuooa Uccie008aHuti 00cmogepHo He mensiemcs. [locie oauu Kopmosotl
006aexku y kopog ¢ pazHvim mouycom AHC omnowenue cooepacanusi Hampus k
Kanuto 6 cvieopomke xposu yxce uepes 10 cymox nocie Hayana uccie0o8aHuti y
KOPOB-HOPMOMOHUK08 yMeHbuiaemces Ha 6,8% (p <0,05), mozoa kax y kopog-6azo- u
CUMNAMUKOMOHUKUG OOCMOBEPHO He MeHsAemcs, 6 KIemKax Kposu Kopog-
CUMNAMUKOMOHUKO8 — yMeHbuiaemcsi Ha 4,5% u nepecmaem  00cmo8epHO
OMAUYAMbCSL € MAKOBbIM Y JCUBOMHBIX-HOPMOMOHUKO8 00  KOHYa
UCCIe008amMeNbCKO20 Nepuood.

Knioueevie cnoea: xoposvl, monyc, agmonomHas HepsHas cucmema, Hampuii,
Kanuil, Kopmosas 000asKa.

CORRECTION OF CONTENT OF SOME MACRONUTRIENT IN

BLOOD OF CONSIDERING VEGETATIVE STATUS
Zhurenko E., Karpovskiy V., Danchuk A.

We determined the feed additive “Germatsink” effectiveness for the correction
of mineral metabolism in cows with different tones of autonomic nervous system
(ANS). After giving the food supplement Germatsink in cows with different ANS tone,
there was only a tendency to increase the sodium content in the blood cells of
normotonic cows and a decrease in the blood of sympathetic and vagotonic cows. In
10 days after the start of the studies, this indicator decreased by 6.8% (p <0.05) in
normotonic cows, whereas in vagotonic and sympathicotonic cows did not change
significantly. The ratio of sodium to potassium content in the blood cells of
sympathicotonic cows decreased by 4.5% within 10 days after the start of the studies
and did not differ significantly from that in the normotonic animals till the end of the
study.

Key words: cows, tone, autonomic nervous system, sodium, potassium, feed
supplement.
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YIK: 619:616.34:616.993.1:636.4(477.74) DOI: 10.37000/abbsl.2019.94.02
ACCOIIMOBAHI TAPASUTAPHI XBOPOEH OBEIIb TA CBUHEM B
T'OCIIOJJAPCTBAX OJECBKOI OBJIACTI
M. borau
Qoecvka docniona cmanyiss HHL| «IEKBM», m. Odeca
B. YopHnii, O. 'ymennnii , B. ABritoBa
OoecovKuti OeporcasHULl aepapHull yHisepcumem

Y cmammi naseoeno oani w000 ineazoseanocmi céumell i 08eyb AcoOUitloBAHUMU
napazumoyenosamu. Ilpubauzno mpemuna 3 HOBOHAPOONCEHUX MEAPUH NPOAGIANU
03HaKUu cocmpoe2o napazumoyenosy. bausexo 80 % 3axeopinux senam sazunyno. Ipu
npoeedenHi 00CnioxHcenb Oyau eudineni Kuwikosl naauuxku 3i wmamy K99 ma K129,
AKI € munosumu 30YOHUKAMU KOAIOaKmepio3y nNopocsam, suys ma JUYUHKU
cmpoHneinoionoco muny (Haemonchus contortus). Po3pobnena cxema nikysanms 3
3ACMOCY8aAHHAM npenapamis enbenoazon ma myibmubakmepin. Y ceuneil sucoxui
8I0COMOK  MBApUH 3  20CMpuUM  nepedicoM  NOACHIOEMbCA — ACOUIUOBAHUM
napazumoyeHo3om, 3a K020 O1ACMOYyUCmo3Ha IHBA3Isl NPOmMIKae Ha (DOHI
Konibakmepios).

Knrouoei cnoea: CBUHI, 818l enizoomoJiozis, eKCmenCcueHicme,
IHMEHCUBHICb, 2eMOHX03, KONIOaKmepio3, 61acmoyucmos.

Beryn.  Kpurepiem  3a0e3nedeHHss  e€(eKTHUBHOCTI  OyIbp-fKOi  ramysi
TBAPUHHHUIITBA, Y TOMY YHMCJII CBUHAPCTBA 1 BIBUAPCTBA € €MI300THYHE OJaronoryqus
rocrnofapcTB 100 1H(EKUIMHUX Ta 1HBA31MHUX 3aXBOPIOBaHb . BCTaHOBIEHO WIO
OJIHI€IO 3 MPUYMH 3MEHILIEHHS BUPOOHUITBA MPOAYKIIIi € BACOKUIN B1IX1J MOJIOAHSKY
( 35-40% Bim HapomKeHHX TBapuH). Ha 10 KpUTHYHY CUTYyaIlil0 BIUIMBa€e 0araro
dakTopiB, ajie OJHUM 3 TaKWX € 1H(EKIIHI 1 1HBa3iiiHI 3axBoproBaHHsA. Kpim Toro
30yAHUKKA 1HQEKIIHHUX Ta 1HBa3IMHUX XBOPOO € BAXKIUBUMHU UYWHHUKAMHU Y
BUHHMKHEHHI 1 PO3BUTKY 3aXBOPIOBAaHb OPTaHiB TpaBjeHHS. BigoMo 1o MoOJIOAHSK
CBUHEW Ha TOPOIIYyBaHHI 1 BIATOIBII 1] BILIMBOM Iapa3UTapHOl 1HBa31i BTpayae Bij
20 % mo 60 % moGoBoro mpupocty Macu Tija. BogHouac 30ibmyrorscs Ha 25-30%
BHUTPATH KOPMIiB, a TEPMIH BIJTOJIIBJII MMOJIOBXKYETHCSA HA 1,5-2 MicsIiB

IMpo6aema. ['enbMiHTH, HAWUOPOCTINI, yYMOBHO TNAaTOT€HHA Ta IaTOreHHA
Mikpodopa GopMyoTh TMapasuTorieHo3. OcoOJMBY 1IKaBICTh MalTh 3MillIaH]
acoruiioBani mapasutoreHo3u. [lapa3uTolnieHo3, sIK CKJIaJ0Ba YacTHHA EKOCUCTEM,
dbopMyeTbCs 1 Ma€ I1HAUBIAYyaldbHI OCOOJMBOCTI B KOXHOMY TOCIOJApPCTBI MiA
BIUIMBOM PI3HOMAHITHUX YMOB (TEXHOJIOT1i YTPUMaHHS 1 TOMAIBII, BIKY TBAapUHH,
CE30HY POKY, MI>KIOCIIOIAPCHKUX 3B’ s13K1B Ta 1H.). [Ipo 3HayHe MommMpeHHs y TBapuH
3MilIaHuX 1H(EKI1H, KOMIOHEHTAMH SIKMX € MIKPOOPraHi3MHU 1 KHUIIKOBI Mapa3uTH,
BKa3yIOTh Dsii AOCHiTHUKIB. KpiM TOTO, MOCHITHUKH Bpa)karoTh, IO TEIbBMIHTU €
HOCISIMA TIATOTEHHHUX MIKpOOpraHi3MiB. BOHW 3HWKYIOTh OMIPHICTH OpPTaHi3MYy,
OO0TsDKYIOTH Tepelir XBOPOOHW, CHPHUAIOTH MEPEeXOoay iX y XpOHIUHY ¢opMmy Ta
MOJIOBXYIOTh TEPMIH OJYXKaHHS TBapuUH. TaKOXX KHINKOBI TIapa3uTH 3/1aTHI
aKTUBI3YBAaTU JISJBHICTh YMOBHO-TIATOT€HHOT MIKPOQIOPH, 3MIHUTH B3a€EMUHU MIXK
MikpoOaMu y MiKpoOioLeHo031 1 mpu3BecTd 10 (GOPMYyBaHHS XPOHIYHHUX OCEpEIKiB
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NEepPCUCTYIOUOi 1H(EKIiT OpraHiB TpaBJE€HHA. 3 AMHAMIYHUM PO3BUTKOM Traiy3i,
noyajaud CTPIMKO pPO3BUBATHCh CyMmyTHI XxBopoOu. Ile ocoO0muBO crocyeThecs
MOJIOJIHSIKA TOTOYHOTO pOKYy. MacoBuii OKOT cepen oBellb binsiBchkoro paitoHy
IPUXOJIUTHCS Ha TIepiof 3 JIIOTOro Mo TpaBeHb Micsii. Came B Iied mepion
PEECTPYEThCS CYTTEBE 30UIBIICHHS XBOPOO 3 SICKPaBUM KIITHIYHUM IIPOSIBOM Cepet
MOJIOAHSIKA OBEIlb

Mera poOoru. BcraHoBuUTH 0COOJMBOCTI MOLIMPEHHS Mapa3UTOLIEHO3Y,
PO3pOOUTH CXEMY JIIKYBaJTbHO-TIPO(PUIAKTHYHUX 3aX0/1B JIJIs IpiIOHOT poraroi Xynoou

Marepiaiau Ta meroau. MatepiasoM Il JOCHTIKEHHsT OyiH BiBIIl Ta CBUHI
PI3HUX BIKOBHX TPYI, SIKI HaJeXaTh MPUBATHUM TocnojapsM binsiBcbkoro paioHy
Opnecvkoi  oOmacti. TBapuam OyniM  CHOHTAaHHO  1HBA30BaHI  30yJIHHKaAMU
KOJT10aKTepio3y, TEeMOHXO03Y Ta 0J1aCTOIUCTO3Y.

Pe3yabTaTi Aociigkenb. J[7s MpoBeneHHS EKCIEPUMEHTY 3aCTOCOBYBAIU
3arajJbHOMPUMHATI Tapa3uToyioTiuHl (ieHTUu(dikamis 30yIHUKIB), €Mi300TOJIOTIUHI
(EKCTEHCHBHICTh Ta IHTEHCUBHICTH 1HBa3li, BIKOBa JWHAaMiKa), MIKpOOIOJOT14HI,
KIHIYHI Ta CTaTUCTUYHI METOAMKH. AHAI3yIOUd JaHl TaOomuii 1 oTpuMaHo
noroiiB’s 3a 2019 pik 65 ta 18 TBapuH B gochigHuxX rocmnojapctBax. [IpubiuszHoO
TPETUHA 3 HOBOHAPO/HKEHUX TBAPUH MPOSIBIISUIM O3HAKK TOCTPOTO Mapa3uTOLIEHO3Y. 3
3aXBOPUIMX TBapuH 3arunyino B A® «Exanicte» 81,6% TBapun, B Il «Pycanos»
80% tBapun. Ilicas BigmpaBieHHS MaTOJIOTIYHOTO Matepiany a0 OpjechKoi
pErioHaNIbHO1 Jep>KaBHOI JabopaTtopli Il OaKTeplaJbHOTO JOCHIIKEHHA Oyiu
BUJIUICH] KUIIKOBI manudku 31 mramy K99 ta K129, ski € TunoBumu 30y1HUKaMHU
KoJIi0akTepio3dy mopocsart. BiBIll Malld MOXJIMBICTh CYMICHOTO yYTPUMAaHHS pa3oM 3
CBUHSMH. Pe3ynbTaToM MPOBEAECHOTO OBOCKOMMIYHOTO Ta JIAPBOCKOMIYHOTO
JOCITIJKCHHST OyJTM BUSIBJICHI SIMIIS Ta IMYMHKUA CTPOHTLIOiqHOTO Ty (Haemonchus
contortus)/

Tabmuis 1.Jloka3HMKH BIATBOPEHHA Ta CMEPTHOCTI cepea OBellb
0COOMCTHX CeJITHCBKHUX rocnogapcers 3a 2019 pik.

Hazga Kinbkicts Otpumano 3axBopio, 3arunyno, %
roCIo/IapcTBa | BIBIEMATOK ATHST TBapUH TBapHH
AD 50 65 22 18 81,6
«EMHICTDY»
I1IT 15 18 ) 4 80,0
«PycanoB»

Po3pobiiena cxema JlikyBaHHS CKJIAJach 3 TBOX €TAITiB:
1. mepopanbHa aereabMiHTU3aIlA PeHOCHAA30I0M Y BUTJIAI CycIieH3ii y 1031 15
MI/KT MacH Tija — pa3oBo
2. mepopaibHO uepe3 24 roauHU MpoOioTUK MynbTHOakTepiH y 1031 2 cM3 3
1HTepBaJIOM 48 roJuH — 3 pasu.
[licns mpoBeaeHOTro JIIKyBaHHS po3poOsieHa cxema mnposisuiaa  100%
€()EeKTUBHICTb.
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Tabmuis 2 .Jloka3HuKH 3aXBOPIOBAHOCTI HA 0JIACTOIMCTO3 CBUHEH

KinbKicTb KinpkicTh TBapHH 3i
Hasga rocniogapctsa JOCHIKEHNX 30y JHUKAMH El, y %
TBapUH OJIaCTOLUCTO3Y
AD «EaHicTE» 128 40 31,25
11T «PycanoB» 197 45 22,84

3a mannvu Tabmmii y AD «EMHICTRY €KCTeHCUBHICTH 1HBa31l ckiama 31,25%,
y IIIT «PycanoB» Tpoxu meHie i ckiana 22,84%.

Ta6nuis 3.Mopmu nepediry xsopoou
Hazpa Kinbkic KinbKicTb I'octpa JlatentHa
rocrnojiapcTBa | Th TBapuWH 3 XpOHIYHOW | (hopma mepediry | popma mepediry
3axBOpiBIIMX | (hOpMOIO nepediry | XBopoOu, TBapUH | XBOPOOH, TBAPUH
TBapHH XBOpOOU
AD 40 18 14 8
«EIHICTEY»
[T 45 18 18 9
«PycaHoB»

CBuHI TOpoAM JIaHJIpac Ta yKpaiHChbKa BejMKa Oina BiKOM 2-4 Micdil Oymnu
CIIOHTAaHHO 1HBa30BaHI 30yJHUKAMH TMPOTO30031B Ta 1HQEKIIHHUX XBOPOO.
[nTeHCcHUBHICTH 1HBA31i CTAaHOBWUJIA BiJ HU3BKOI (IMOOJAMHOKI IMapa3uTH) JO BHUCOKOI
(6inpmie 10 ex3eMIUIsIpiB OJACTOLMCT B MO 30py Mikpockomny). ['octpa dopma
xBopoOu BusiBieHa y 35% tBapun AD «Eanicte» Ta y 40% tBapun I1I1 «PycaniBy,
xpoHiuHa popMma - y 45% Tta 40% TBapuH BianmoBigHO. JlaTeHTHa Qopma XBOpoOH
BusisiiecHa y 20% TBapuH 000X TOCHONapCTB. Y TBapuH 3 TOCTPUM IMepedirom
CHIOCTepirajav 3HIDKEHHS afeTHTy, 3arajbHe TMPHUTHIYEHHS, pO3JiaJ TPaBJICHHS,
dekami piaki, 6i10ro Koiabopy. [HTeHCHBHICTH ypakenHs Oyna 10-20 muct B momi
30py. XpoHiuHa (opma MpOSBISAIACT TAKUMU CHUMIITOMAMHU SIK JOMIIIKH CIIHU3Y 1
KpOBI y (pexamnisx, piikumMu (pexanisiMu, 3HEBOJTHCHHSIM. [HTEHCUBHICTh YPaKEHHS 10
5-10 et B Mot 30py. 3a JIATEHTHOTO MepediTy KITBKICTh HUCT HE TIepeBUIIyBasia 5
y TI0JTi 30DY.

BucHoBku. 1. B okpemux oTapax 0OCOOMCTHX CEISHCHKUX TOCIIOAApPCTB
bingiBcekoro paiiony Opnecbkoi 00acTi TE€MOHXO03 Cepell MOJOJHAKA OBElb
nepelirae y nmoeHaHHi 3 KOJ10aKTepio30M 1 He 000B'I3KOBO y TUTIOBOMY IIITAMI.

2. OngHopa3zoBa AerenbMiHTH3alls (EHOECHIa30JI0M Ta TpUpa3oBa MepopaibHa
00poOKa MyIbTHOAKTEPIHOM € €(hEeKTUBHOIO ITPU T€MOHXO031 Ta KOJI10aKTepio3i.

3. YV cBuUHEW sKi yTpuUMyrOThCca B rocmoaapcTtBax Opjecbkoi o0JacTi
PEECTPYIOTHCSI TTPOTO3003H1 XBOPOOU SIK CaMOCTIMHO, Tak 1 Yy (opMi MIKCTIHBa3IH.
Bucokwuii BiICOTOK TBapUH 3 rocTpuM rnepedirom 0iactouncto’y B AD «E€aHicTh» Ta
IIIT «PycaHoB» MOXHa IOSCHUTH, MEPILI 3a BCE, BUHUKHEHHSIM y HHUX YCKJIQJHCHb
BHACJI/I0K CYMYTHBOTO 1H(IKYBaHHS KOJI10aKTep1030M, MOPYIICHHS CaHITAPHUX YMOB
YTpUMaHHS, HASIBHICTh CIIPUNHSATINBUX TBAPHH.

JITEPATYPA
1. borau M. B. Emi300TW4HI acneKkTH KHUIIKOBUX TMPOTO3003iB CBUHEHU B
rociogapctBax miBaHs Ykpainu[Tekcr]/ M.B.borau, A.}O. Menbuuuenko//
Berepunapna menununa. — 2017.- Bumn.103.- c. 385-388.
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4. Crubens B. B. AcomiatuBHi 1HBa3ii y CBHHEH (emi300TONOrisA, PO3poOKa,
(bapMaKo-TOKCUKOJIOTIUHE Ta TEpaneBTUUYHE OOTPYHTYBAHHS IOAO 3aCTOCYBaHHS
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5. €Bcradp’ea B. O. IlommpeHHss mapa3wTo3iB CBHHEW y TOCIOAApCTBAX
[TonraBcrkoi obmacti / B. O. €Bctad’eBa // Ber. MeauinHa : MBI, TeMaT. HayK.
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ACCIHUUPOBAHBIE ITAPASUTAPHBIE 3ABOJIEBAHUSA OBEIL
CBHUHEMH B XO35IICTBAX OJIECCKOM OBJIACTH
borau H. , I'ymennsiit O., YepHsbiii B. , ABrutoBa B.

B cmamve npueedenvi Oanmvie no uHeazoeaHocmu ceuHel U o06ey
accoyuupo8anHuiMu  napasumoyenosa. Illpumeprno mpemv U3 HOBOPOIHCOEHHBIX
HCUBOMHBIX NPOAGIAIU  NPU3HAKU —ocmpozo  napasumoyeroza. Okono 80%
3abonesuiux seHam nocubno. Ilpu nposedenuu uccnedosanuil OvlLIU BblOEIEHDI
Kuweunvle nanouku uz wmavma K99 u K129, komopwvie sa61110mcsi munudHuvlMu
8030youmeniamMu KoaubaKkmepuosa Hnopocam, Auya U JIUYUHKU CIPOHSUTOUOHO20
muna (Haemonchus contortus). Paspabomana cxema neuenuss ¢ npumeHeHuem
npenapamo8 ¢henbenoazon u myrbmubakmepud. Y ceumnell 6blCOKUL NPOYEeHm
JHCUBOMHBIX ~ C  OCHPLIM — MeyeHueM  OOBACHAEemCs  ACCOYUUPOBAHHBIM
napasumoyero3a, npu Komopom OiacCmoyucmo3Ha UH8A3Uus npomexaem Ha ¢hoHe
Koaubaxmepuosa.

Knioueevie cnosa: ceunvu, 06ybvl, INUZ00MONOUA, IKCMEHCUBHOCHD,
UHMEHCUBHOCMb, 2eMOHX03, KOIUOAKmepuo3a, 61acmoyucmos.

ASSOCIATED PARASITIC DISEASES OF SHEEP AND PIGS IN THE
FARMS OF ODESSA REGION
Bogach N., Gumenyi O., Chornyi V., Avhitova V.

The article presents data on the invasiveness of pigs and sheep by associated
parasitocenoses. Approximately one-third of newborn animals showed signs of acute
parasitocenosis. About 80% of diseased lambs died. In the course of the research,
intestinal sticks were isolated from strain K99 and K129, which are typical pathogens
of colibacteriosis of piglets, eggs and larvae of the Strongiloid type (Haemonchus
contortus). A treatment regimen was developed with the use of fenbendazole and
multibacterin. In pigs, the high percentage of animals with an acute course is
explained by the associated parasitocenosis, in which blastocyst invasion occurs
against the background of colibacteriosis.

Key words: pigs, sheep, epizootology, extensiveness, intensity, hemonchosis,
colibacteriosis, blastocystosis.
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YK 619:598.261.7:591:69 DOI: 10.37000/abbsl.2019.94.03
TEPAIIEBTUYHA EOEKTUBHICTb POBEHKOKCY TA BIIJIUB HA
I'EMATOJIOT'TYHI IIOKA3ZHUKH OPI'AHI3MY YV IIEPEIIIJIOK 3A
EVMMEPIO3HOI IHBA3II
FO. doBrmii , O. Pynik
Kumomupcokuil HAYIOHATLHUU A2POeKOI0SIYHUL YHIGepcumen,

Y cmammi mnasedeni Oami w000 enaugy poOEHKOKCY Ha eumepii ma
Mopghonociuni i OIOXIMIUHI NOKA3ZHUKU KPOBI nepeneiis aK oKpemo mak i y NOEOHAHHI
3 IMYHOMOOYNISIMOPOM - HACMOAHKOIO TUMOHHUKA KUMAlcbko2o. Bemanoeneno, wo
npu KomoOiHo8awit mepanii 6 003i 62 pobenxoxcy /20 ke xkopmy + HacmosHKa
JUMOHHUKA Kumaticbkoeo Ha 7, 14, 21 006y oOocnidy excmencegexmusHicms ma
inmenceghexmusrnicmo cmanosuna 100 %. YV mopghonociunux ma 6Gioximiunux
NOKA3HUKAX KPOBL Ha 7-My 000y 00CHi0y 8iOMIiYaIU MeHOeHYi0 00 NIOBUWUTUCS, A HA
14-my 006y 3nHaxoounuceo 6 QizionoiuHux mexicax.

Knrwouoei cnosa: mxanunu, opeanu, erimepii, moKCuru, 30y0HUK, Memabdoaimu.

Beryn. IITaxiBHMIITBO € OJHIEH0 3 HAMOUIBII IHTEHCHBHHX Ta JUHAMIYHUX
rajiy3eil CUIbChKOTO rocmojapctBa YkpaiHu. OCHOBOIO PO3BHUTKY NTaXiBHHUIITBA €
CTBOpEHHsS 310poBuX cTaj nrtumi. Cepen 1HBa3MHUX XBOpOO MTHUINI HANWOULIBII
MOIIUPEHUN elMepio3, KWW 3aBJa€ 3HAYHUX E€KOHOMIUHMX 30UTKIB SIK HEBEJIMKUM
0COOMCTHMM TOCTIOAAPCTBaM, TaK 1 MPHU MPOMHCIOBOMY PO3BEACHHI. SIK pe3ynbrar
XBOPOOM MOJIOJHSIK BIICTa€ y POCTI Ta PO3BUTKY, 3HUKYETHCSI M ICHA Ta SIMIIEHOCHA
MPOJYKTUBHI MTaxiB, 30UTbLIYIOTHCS 3aTpaTd Ha OJUHUIIO npoaykuii. EliMepio3Ha
1HBa31i € HAMOUIbII MOMIMPEHUM MPOTO30030M Yy KpaiHax 3 IHTEHCUBHUM BEICHHSIM
NTax1BHULTBA 1 SBISAIOTHCS OCHOBHOIO MPUYMUHOIO cMEPTHOCTI (25-40%) Ta HU3bKOI
MPOJYKTUBHOCTI cepena mepeneniB. lle 3axBoproBaHHS 0coOIMBO HeOe3NeyHe s
CUTbCHKOTOCTIONAPCHKOT MTHIN, SIKI YTPUMYIOThCS Ha TIAMOOKIA MIACTHINL Y
Opynepax. HeratuBHuil BIUTUB HA OpraHi3M NTHIl TPOSBIISIOTH TEXHOTEHH1 YUHHUKH,
Kl CHPUSIIOTH PO3BUTKY CTpecy Ta iMyHoAeDImUTHUX cTaHiB. J{ns migBUIIECHHS
OMIPHOCTI Opra”i3My mnTaxaMm IpH JIIKYBaHHI 3aCTOCOBYIOTh IMYHOMOIYJISITOPH, SIK1
BIUTMBAIOTh HA MPHUCKOPEHHS MPOIECY BIAHOBIICHHS MOKA3HUKIB 3arajJbHOTO CTaHy
ntuii  [1, 2]. Eiimepio3Ha 1HBa3is 3yMOBIIO€ BUHUKHEHHS TiMOBITaMIHO3IB,
MPU3BOJIUTh 10 3HIKCHHS 3arajbHOi PE3MCTCHTHICTh OPTaHi3My, IO CHpHSIE
MIPOHUKHEHHIO B OpraHu 1 TKAHWHU TOKCHUHIB, sIKI BUHUKJIM B HACI10K 1HBa3ii. OmHa
3 MpUYMH JUcOanaHCy EKOHOMIYHOI CTallIbHOCTI Ta PO3BUTKY CY4YacCHHUX
NTaXOMIANPUEMCTB YKpaiHU CIPUs€ MOUMPEHHS PI3HUX 1HBA31MHUX Ta 1H(QEKIIHHUX
3aXBOPIOBaHb, Cepell SKUX TepIe MICIe TOCiTaloTh HEMAaToI03UW Ta MPOTO3003U
nrtuii[3,4]. [IpoTo3003u peecTpyroThCcsl Yy KypeH, mepeneniB, 1HAWKIB, IECapoOK,
¢dazaniB, TeTepiB OKPEMHUX BUJIIB JUKUX 1 CHHATPONHMX MTaxiB. Y MEPEeXBOPLIOi HA
eliMepio3Hy 1HBa3il0 MTHUIIl HECy4YicTh TMouMHAaeThess Ha 30-60 mi6 mizHime,
IHTEHCUBHICTH 11 B 1,5 — 2,5 pa3u HWXK4Ya y TOPIBHSAHHI 3 TOKa3HUKAMHU 3JI0POBOi
TITHIIL.

IIpo6aema. B kpainax €Bpomeiicbkoro Corosy, A3ii, a oco6nmmBo B YKpaiHi
MUATAHHA OO0 TMOIIMPEHHS, TNaTOTeHe3y, MIarHOCTUKA Ta  JIKYBaJbHO-
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npo(diTaKTUYHHUX 3aXO0/IIB 32 eMepio3y MeperneliiB Maike He BUCBITIICHI Y HAYKOBHUX
npaisix AocaiaHuKiB. JlaHa mpoOiaemMaTHKa 10CI 3aIUIIAETHCS aKTyalbHOO. 3 OTJISTY
Ha 1Ie, MOCTa€ MUTAaHHSA MPO HEOOXITHICTh MOJAIBIIMX HAYKOBHUX JOCHIKEHb 3
MOJAJBIIUM BU3HAUYECHHSIM BUIOBOTO CKJIaay 30YyJHUKIB MPOTO30031B MEpEIesiB Ta
PO3pOOKH HAayKOBO-OOIPYHTOBAaHUX METOMIB JIIKYBaHHS 1 MNPOMUIAKTUKH, IO
CTUMYJIIOE JI0 TOUIYKY HOBHX KOMIUIEKCHUX CXE€M JIKyBaHHS TIEpernesiB 3a
eriMepiosy[5,6].

Merto10 gocaigzkeHb 0yj0 BUBYUTH €(DEKTUBHICTh POOCHKOKCY B MOEIHAHHI 3
JUMOHHUKOM KHUTAlCHbKUM Ta BCTAHOBUTHU BIUIMB Ha MOP(OJIOTIUHI Ta Oi0XiMiuHI
MOKA3HUKH KPOB1 y TIEPETIEiB.

Metoauka i pesyjabTatH AociaigxkeHb. KomposoriuHi - AOCTiHKEHHS
nposoawy 3 TingHo JJCTY 5079:2008 B ciigyrouiit HOCTiAOBHOCTI:

- BU3HAYaJM CTYNEHb YPAXXEHHS NTHULl (MpoOU MOCHiAy AOCTHIIKYBAIU Yy
nabopaTopHUX yMoBax 3a MeronoM PromrebopHa Ta “CrnocoOOM KOMPOJOTTYHOI
JIarHOCTUKHU TEeIbMIHTO3IB 1 €iiMepio3iB” (maTeHT Ha KopucHy mojenb Ne 66165,
FO.1O. Jlomriii Ta iH., 2013p.));

- BHUJOBY HAJIEKHICTh BHABJIEHUX OOLMCT BHU3HAYaJld Ha IMIJCTaBl
Mopdosoriunux (komip, gopma, po3Mmip, KUIbKICTE 000JOHOK, HasIBHICTh KPHUIICUOK
Ha ToJitocax) 1 01070riyHUX (CTYMiHb PO3BUTKY 3apojka) o3Hak 3a A.H. UepTkoBoio
(1959), I.C. Haxuo (2001).

KpoB y nepeneniB Ha 1-mry, 7-my Ta 14-ty 100y 3 nmigkpuibleBoi BeHu (Vena
axillaris) y aBi npoOipku Big 2-10 4 cM®. J{ns MOpQOJNOTIYHUX JOCHIIKEHb KPOB
BIIOMpany y ABlI NPOOIPKKM B OJHY 3 SKMX BHOCWIM 2-3 Kparull aHTHKOAryJsiHTa
(remapun), a B Apyry npoOIpKy JUisl OTPUMAHHSA CUPOBATKH O10XIMIYHUX JTOCIIKEHb.
[Ipu mpoBeneHHI AOCHIIKEHb KpOBI OyJ0 BHUKOPUCTAHO 3araJbHONPUNHSATI
MeToANKHU. KibKICTh €pUTPOLIUTIB Ta JEUKOIIMTIB BU3HAYAIH 32 TOIIOMOIOI0 KaMepu
['opsieBa, nedikorpamMy BUBOIWIM INUIAXOM IMIApaxyHKY KIITHH KpOBI y Ma3zKax
(pikcyBanu piguHoro HikidbopoBa Ta dapOyBanu 3a PomanoBchkum-I'im3a). Bmict
reMorjo0iHa BHU3HAYaJIM TEMOTJIOOIHIIaHITHUM METOJO0M. bBioXiMIYHI TMOKa3HUKU
CUPOBATKU KPOBI BU3HAYAJIM HAIIBaBTOMATUYHUM O10XIMIYHUM aHai3aTopaM THITY
ERBA (Yexis) 3 Habopom peaktuBiB (pipmu DAC, BupoOHuk — Opaniisa Ta
KOHTPOJIbHUX CHUPOBATOK JI0 HUX Ta (oroenekTpokoiopumerpom «KOK-2» (Pocis).
[oniBns 3M1CHIOBAJIACs MOBHOPAIIOHHUMH CyXHUMH KOMOIKOpMaMHu,
30aJaHCOBAaHMMHU 3a BIKOM Ta MPOAYKTHUBHICTIO, MEPENUIKM Mald MOCTIMHUN Ta
BUIBHUI JOCTYI J0 BOJAM Ta KOpMIB. I'pynam sKki 3ajisiHi y JOCHIAL pa3oM 3 KOPMOM
3aCTOCOBYBAIM JIIKYyBaJIbHO-TIpoinakTHuHi mnpenapatu. [lepmiii mochianiil rpymi
3a/laBaJId €MMepIOCTaTUK POOEHKOKC B 11031 6r/20 Kr KOpMy HpOTIAroM I’siTd Ai0.
Hpyriii nocnigHiil Tpyni 3a7aBaid poOEHKOKC B po3paxyHKy Or/20Kr B MO€AHAHHI 3
IMyHOMOZIYJIATOPOM HACTOSIHKH JTMMOHHUKA KUTAHCHKOTO B 1031 lcm?/1m Bonn sikuid
3roJI0BYBaJIM yMPOAOBXK I siTH A10. KOHTpONBHIN TpyImi paiioH BiAMOBi/IaB BIKOMUM
HopMmaMm. OTpuMaHi pe3yiabTaTH OO0pOOISUIM 3 BUKOPUCTAHHSM Tporpamu Microsoft
Excel. BiporigHicte pi3HHIII MK [MOKa3HHKaMH OIIHIOBAIM 3a KpPUTEpieEM t
Creronenta . HaykoBi nocmimkeHHs mnpoBomwm Ha 6a3t @I «Mwukomain»
Kuromupcekoro paiiony, JKutomupcbkoi ob6macti, ympomosxk 2018-2019 pp..
Hocmimkennto Oymno mimmano 210 romiB meperneniB simoHChkoi mopomau (Coturnix
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japonica) Bikom 40 ni6 macoro Tima 105+0,95 r.. ¥ 168 nepenemiB npu A0CTiKEH]
Oyno BHSIBICHO Taki 30yaHUKU ehiMepiit: E. temella, E. necatrix, E. acervulina.
InrencuBnicty iHBa3li (II) mo mikyBaHHs craHoBuna: E. temella — 1,6+£0,95 Tuc.
oorucrt, E. necatrix — 2,4+1,4 tuc. oomucr, E. acervulina — 1,2+0,71 tuc. oouucr B
OJIHOMY Trpami mociiay, a ekcteHcuBHIcTh 1HBa3li (EI) 80,0 % Bix mociigkeHoro
IIOTOJIIB’A1.

Tabmuis 1.Mopdoaoriuni NMOKa3HUKH KPOBi MNepemijiok, XBOPHX Ha
eiiMepio3Hy iHBa3ii, 3a JikyBaHHsA «Pobenkokcom», (M£m, n=20)

KonTposbHa Hocnigna rpyna 1
rpymna o 7-my n1o6a i
Hoxasmmku (3mopoBi), JIKyBaHHS, JOCITI Ty, 14 Yy I[O?a
n=20 n=20 n=20 Aociizy, n=20
Eputponuru, T/n 3,6+£0,43 2,8+0,38 3,4+£0,42%** 3,05+0,40
Jletikoumtn, I'/n 31,9+1,29 29,7+1,25 30,9+1,27 40,3+1,45%**
. bazodinmm 1,84+0,30 1,6+0,29 2,4+0,35%* 1,69+0,29*
g Eo3unodinu 7,0+0,6 6,5+0,58 6,2+0,57 9,8+0,71**
g I1ceBnoeo3nnodinm 36,7+1,37 40,4+1,45 21,3+£1,05 39,2+1,4
S Jlimponuru 42,2+1,4 40,8+1,4 51,7+£1,64%*** 41,1+£1,47
=
= o | MoHomuTH 12,3+0,83 10,7+0,78 11,7+0,87* 11,8+0,78*

[Tpumitka: * p<0,05; **p<0,01; ***p<0,001 — nOpIBHIHO 3 10 JIIKYBaHHSAM

Ha 7-my noOy nocniny y mnepemneniB mepuoi JOCHIIHOI TPYNH BiIMIYaiu
samwkenns Il a came: E. tenella — 423+0,86 oomwmct, E. necatrix — 328+0,66 oorucr,
E. acervulina — 461+0,94 ooumct B 1 rpami mocmiay, EI cepen mocmimkxeHoro
noroniB’st cranoBmia 20 % , a ekcreHcepektuBHicTh (EE) 80 % BianosiaHo Ha 14 1
21-mry noOy II ta EE cranoBuna 100 %, Tak sik OOIKMCT HE BHUSBICHO. Y TepemneiiB
Jpyroi IOCHIIHOI TPpyIH, SIKI OTpUMYyBaIM KOMOIHOBaHy Teparito Ha 7, 14, 21 go0y
nocniny EE Tta IE ckmama 100%. Pesymbpratet TabGmuii 1 cBimuuiaM mpo 3MiHU
MOP(QOJIOTIUHUX MMOKA3HUKIB KPOB1 y TepemneniB Ha 7-my Ta 14-ty mo0y mociigy y
nepIni AoCHiaHIN rpyri, 1e OyJI0 BCTAHOBIEHO IO Y MOP(OJIOTTYHUX MOKa3HUKaX
BiIMIYaiu 3MIHM B TIOPIBHSHHI 3 TmepiogoM Jo0 JikyBanHs. Ha 7-my pg00y
BCTAHOBJIEHO MIJIBUILIEHHS KUJIbKOCTI epuTpouuTiB — 17,6 % (P<0,001) B Tomy uucmni
6azodinis — 33,4 % (P<0,01), mimdonutiB — 21,1 % (P<0,001), monomuTiB — 8,5 %
(P<0,05), a Ha 14-ty no0y BianoBiaHo Jerkorutu — 26,3 % (P<0,001), 6a3odinu —
5,3 % (P<0,05), eosunodimu — 33,6 % (P<0,01), monomutu — 9,3 % (P<0,05).
Biporigaux 3MiH y noKa3HUKax MCEeBA0C03MHO(IIIB HE BUSBIEHO Ha 7-My 1 Ha 14- Ty
100y pocniny. 3MiHM Yy MOPQOJIOTIYHUX TMOKa3HUKAX APYroi JIOCHIAHOT Tpymnu
B1JIMIYaJIi TICJs JIIKyBaHHS Ha 7-My Ta 14-Ty 100y MO BiIHOLIEHHIO JI0 JIIKYBaHHS.

Jlari MOp(QOJIOTIYHMX TOKA3HUKIB (Ta0i. 2) CBIMYWIM MPO MIIBUIICHHS HA 7-
My 100y mocuigy neikornutiB Ha 20,6 % (P<0,01), mimdonwutis Ha 7,7 % (P<0,05),
monouutiB Ha 10,5 % (P<0,001), a ma 14-ty noOy mocnigy BigMidamu OLIbII
IHTCHCHBHIIIIC BITHOBJICHHS MTOKA3HUKIB 70 (h1310JIOTTYHOT MEXKi, a caMe EPUTPOIIUTIB
Ha 26,3 % (P<0,01), neitkouutiB HA — 39,1% (P<0,01), 6a3odimie mHa — 15,7 %
(P<0,001), eosunodinis Ha 49,5 % (P<0,01), monouuriBs Ha — 15,7 % (P<0,001).
Takoxx BigMivaiy 3HWKEHHS 1iceBaoeo3nHodiniB Ha 7 1 14 o0y BianosiaHo Ha 16,1
%119,6 %.
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Tabnuns 2. MopgoJsioriuni MoKa3HUKU KPOBi Nepemijiok, XBOPHUX Ha

eiiMepio3Hy iHBa3il, 32 KOMILIEKCHOIO JiKyBaHHA «P00OEHKOKC)» B MO€IHAHHI 3
HACTOSIHKOI0 JIUMOHHUKA KHTailcbKOro, (M+m, n=20)

KontponsHa Jlocnigna rpyna 2
TloKaA3HUKI rpyna ' o 7-My I_[o6a 14-1y go6a
(3mopoBi), JKYBaHHS, JOCITi Y, JOCIITY,
n=20 n=20 n=20 n=20
Epurpouutu, T/n 3,6+0,43 2,8+0,38 3,7+0,44 3,8+0,44**
Jleikormru, I'/n 31,9+1,29 29,7+1,25 37,4+1,3%* 48,8+1,6**
) bazodinm 1,8+0,30 1,6+0,29 1,75+0,30 1,94+0,31%**
% Eo3unodinu 7,040,6 6,5+0,58 7,2+0,61 12,9+0,82%*
£ I1ceBnoeo3nnodinm 36,7+1,37 40,4+1,45 34,84+1,35 34,1+1,3
E Jlimbonutu 42,2+1,4 40,8+1,4 44 2+1,5%* 41,5+1,4
= 2 | MononuTH 12,3+0,83 10,7+0,78 12,0+£0,79%** | 12,7+0,81***

[Tpumitka: * p<0,05; ** p<0,01; *** p<0,001 — MOPiBHSAHO 3 A0 JIKYBaHHIM

[linBuiieHHs MOP(ONOrIYHUX TMOKA3HUKIB TEpHIoi JOCTHIAHOI Tpymu e
3aCTOCOBYBajach MOHOTEpalisl MOPIBHSAHHI 3 NOKa3HUKAaMU TEpEreniB 10 JIIKyBaHHs
Ha 7-My 100y CBIIYMIIO, MPO 30LIBIICHHS €PUTPOIUTIB, 0a30(iiB Ta JTIMGPOIUTIB 1
MOHOIIMTIB 32 PaxXyHOK 3MEHIICHHS IHIIUX (POPMEHHUX €JIEMEHTIB y KpoBi, a Ha 14
100y JOCHily Miclis 3aCTOCYBaHHS POOEHKOKCY B IMOPIBHSHHI 3 MOKAa3HUKAMH 0
JIKYBaHHS BiIMiYaJid 301IBIICHHS BUINE 3a3HAYCHUX TMOKA3HUKIB: €PUTPOIUTIB Ta
€03MHO(LIIB, IO MOKHA MOSICHUTH THM, IO MiJ J1€I0 edMepiocTaTHKa, BiIOyBCS
MpolLieC 3BUILHEHHSI OpraHi3My Bij eiimepiil. Ha Hamry AyMKy, MiABUIIEHHS KUIBKOCTI
MICEBIOCO3MHO(UIIB y KPOBI MEPENUIOK 3a MOHOTepamii BIIOYBaJIOCS 3a PaxyHOK
3HM>KEHHSI KIJTBKOCTI THIIMX (POPMEHHUX €JIEMEHTIB KPOBi, TOOTO € BITHOCHUM.

Tabmug 3.

BioxiMiuni

MOKAa3HUKU KPOBI
eiiMepio3Hy iHBa3ilo, npu JikyBaHHi «Pobenkokcom», (M+m, n=20)

NeperiioK,

XBOpHX Ha

KonTponbaa Hocninna rpyna 1
[ToxazHUKH rpymna (310poBi), | Jlo nikyBaHHS, 7-My no6a 14-ty noba
n=20 n=20 nociiny, n=20 | mocmigy, n=20

I'emoro0iH, r/a 138,2+2,7 106,9+2,3 124,6+£2,5%** 127,742, 5%%*
3aranpuuii 0110K, /1 38,5+1,4 50,2+1,42 52.8+1,6* 40,7+1,46
3arabHuA KA, 3,4+0,42 3,5+0,42 1,7+0,95 3,74+0,44*
MMOJIB/JT
3arambmuit Oitipybin, 213414 17,540,95 13,340,83 14,4+0,87
MKMOJIB/TT
Xo0necTepruH, MMOJIB/JT 4,84+0,3 4,98+0,51 4,78+0,5 5,3+0,52*
KpeaTunin, MKMOJIB/TT 38,5+1,42 42,2+1,4 44,8+1,5 61,7+]1,8***
AnAT, On/n 7,2+0,6 22,9+1,0 8,240,65 17,740,96***
AcAT, On/n 425,94+4,7 329,1+4,1 343,4+4 2% 408,84+4,6**
J®, Oi/n 1095,1+7,6 852,9+6,6 834,0+6,6%** 1751,149,6**
docdop, MMOITB/IT 1,87+0,31 2,0+0,32 1,96+0,32 2,3740,35%**
Kaimiit, MMoJIB/1 1,6£0,29 1,05+0,23 1,8+0,3* 1,17+0,24*
['mrok03a, MMOJTB/JT 12,3+0,8 20,9£1,0 19,5+1,0 15,5+0,9*
Cetopa kucota, 458,3+4,9 362,4+4,3 378,084,4% | 378 4+4 4%

MKMOJIb/TT

[Mpumitka: *p<0,05; *p<0,01; **p<0,001 — mopiBHAHO 3 10 JTIKyBaHHS
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JocmimxenHss Mop(}oIOTiyHUX MTOKAa3HUKIB 32 KOMOIHOBAHOI Teparrii CB1IUMIN
[0 Mmicis elMepio3Hoi 1HBa3li Ha 7-My 100y BiOYBa€ThCA HE3HAYHE ITiABUIIECHHS
JEUKOIMUTIB, JIM(OIMTIB Ta MOHOIMTIB B MOPIBHAHO 3 14 mo0oro nociigy, ae
BIIMIYQJIM TIJIBUIICHHS HE TUIBKM JIEHKOIMTIB 1 JIM(OUMUTIB 1 EPUTPOIUTIB,
06a30(11iB Ta MOHOITUTIB, 1110 /A€ MOXJIMBICTh CTBEP/IXKYBATH, 10 1€ BiIOYBAETHCS 3a
pPaxyHOK 3BUJIBHEHHSM BiJ 30yJAHUKIB 1HBa3ii, Ta BIIHOBJICHHS BHWIIEC 3a3HAYCHUX
MOKa3HUKIB 70 (hi310JI0TIYHOT MEXI1 3a PaxXyHOK IMyHOCTHUMYJIFOIOUOI 11 HACTOSTHKH
JIMMOHHHUKA KHTalChKOTO.

Tabnuns 4. bioxiMiuHi moOka3HUKM KpOBi mepemijiok 3a eiliMepio3HON
inBasii, 3a JikyBaHHsi «P00eHKOKC» B NMOEIHAHHI 3 HACTOSIHKOI JIMMOHHHKA
KUTaCbKOro, (M+m, n=20)

[TokazHuku KonTponbhna Jocninna rpymna 2
rpyna (3010poBi), | 10 JIiKyBaHHS, 7-my noba 14-ty noba
n=20 n=20 nociiny, n=20 nocuiny, n=20

I'emoro06in, 1/ 138,2+2,7 106,9+2,3 140,7+2,2%** 143,842, 7***
3aranbpHui 010K, 38,5+1,4 30,2+1,42 45,1+1,5%* 40,1+1,4%**
r/n
3aranbHui 3,4+0,42 3,5+0,42 3,2+0,41* 2,6+0,36
KaJbIIi,
MMOJIB/JI
3aranpHui 21,3+1,4 17,5+0,95 20,2+1,02 15,1+0,89
OimipyOiH,
MKMOJIb/IT
XoJtecTepuH, 4,8+0,3 4,98+0,51 5,1+0,51 4,5+0,48
MMOJIB/JT
Kpeatunin, 38,5+1,42 42.2+1,4 41,3+1,4 47,3+1,57*
MKMOJIb/IT
AnAT, On/n 7,2+0,6 22,9+1,0 2,4+0,35 11,3+0,77%**
AcAT, On/n 425,9+4,7 329,144,1 349244 2% 437,64, 7%**
J®, Ol/n 1095,1+7,6 852,9+6,6 616,1+£5,6%** 1160,1+7,8%**
docdop, 1,87+0,31 2,0+0,32 2,4+0,35 2,7+0,37%*
MMOJIB/JT
Kamiii, MMOB/11 1,6+0,29 1,05+0,23 1,2+0,25 1,5+0,28**
I'mroko3a, 12,3+0,8 20,9+1,0 14,44+0,87 21,9+1,07*
MMOJIB/JI
CeuoBa KHCIIOTA, 458,3+4,9 362,4+4.3 393,0+4,5 393,0+4,9*
MKMOJIB/JT

[Tpumitka: *p<0,05; *p<0,01; **p<0,001 — mopiBHAHO 3 O JIKyBaHHS

Sk pe3ynbTar 3MiH 010XIMIYHMX MTOKa3HUKIB (Ta0. 3) KPOBI MEPEMiJIOK MEePIIOi
JOCHIIHOI TPyHu 3a TPOTO30MHOI 1HBA31i, BCTAHOBJIEHO, IO Ha 7-My A00y
MIJBUIIIKCE Temoriobin Ha - 14,2 % (P<0,001), 3aranpuuii 6110k Ha - 4,5 %
(P<0,05), AcAT na - 4,1 % (P<0,05), xanito Ha - 41,6 % (P<0,05), ceqoBO1 KUCIOTH
Ha - 4,12 % (P<0,05), Takox Biamivanu 3HmkeHHs JID Ha - 2,2 % (P<0,001). Ha 14-
Ty 100y MABUITIACH TeMorio0iH Ha -16,3 % (P<0,001), 3aransuuii Kanpmiit Ha -
6,1 % (P<0,05), xomectepuny Ha — 6 % (P<0,05), kpeatuniny Ha - 31,6 % (P<0,001),
AcAT na - 19,5 % (P<0,01), JI® na - 51,3 % (P<0,05), ®ochopy Ha - 15,6 %
(P<0,001), Kamiro ma - 10,6 % (P<0,05), ceuoBa kucaota Ha - 4,3 % (P<0,05). Taxox
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Bimmivamu y Oik 3HmxkeHHs AnAT na - 29,3 % (P<0,001) 1 rmoko3u Ha - 34,8 %
(P<0,05). 3 6ioxiMiyHUX TTOKa3HUKIB (Tabi. 4) BiAMIYaIM MiJBULIECHHS HA 7-My 100y
remorjo0iny Ha — 24 % (P<0,001), 3aransHoro Ouika Ha - 33 % (P<0,01), AcAT na—
5,7 % (P<0,05), 1 3umxkenns 3araiapHoro Kansiiiro Ha — 9,3 % (P<0,05) ta JI® Ha —
27,7 % (P<0,001). Ha 14- Ty 100y nocnigy Oyiu miaABUIIEH] y (i310JOTTYHUX MeExKaxX
remorjo0iH Ha - 25,6 % (P<0,001), 3aransauit Oumipy6in Ha -13,3 % (P<0,05),
kpeatuHin Ha -10,7 % (P<0,05), AcAT na - 24,8 % (P<0,001), JI® na -16,4 %
(P<0,001), ®ocdop Ha -23,3 % (P<0,01), Kamiit va -30 % (P<0,01), rmroko3a Ha — 4,6
% (P<0,05), ceuyoBa kuciora Ha -7,8 % (P<0,05) ta 3umwxkenns AnAT na 50,6 %
(P<0,001). IlomitTHuMu Oynu 3MiHM OIOXIMIYHMX TIOKa3HHKIB CHpPOBATKH KpOBI
MEPETUIOK, SIKUM 3a/1aBajli POOCHKOKC, SIK OKPEMO Ta 1 y MO€AHAHHI 3 HACTOSHKOIO
JIMMOHHUKA KUTalChKOTO.

VY cupoBartii KpoBl NEPEMUIOK, IKUX JIKYyBall POOCHKOKCOM, B1IMIYaiu Ha 7-
My 100y A0cHiay 30UIbIIEHHS] BMICTY TeMOrI001iHy, 3arainbHoro 6inka, AcAT, JI® ta
CEYOBOi KUCIIOTH, a Ha 14-Ty 100y remMoryo6iny, 3aransHoro Kaineliito, xonectepoay,
kpeatuHiny, ®docdopy, Kamiro, cedoBoi KHCIOTHM Ta MiABUIIEHHS AaKTUBHOCTI
dbepmenTiB, 30kpema AcAT Ta JI® mopiBHsHO 13 Tpymnoro g0 JikyBanHs. Lli
NMoKa3HUKKA Oynu Buil 3a (izionoriydi mexi. [Ipm komOiHOBaHIN Tepamii BHILE
3a3Ha4YeH1 MOKa3HUKHU Ha 14-Ty 100y HOCHIIKEHb 3HU3UIUCH 10 (1310JI0TIUHOT MEXi
3a paxyHOK IMYHOMOJIYJIIOIOUOT /i1 JIUNMOHHUKA KuTalchbkoro. Ha Hamry mymky, Taxi
3MiHU Yy 010XIMIYHUX MOKa3HUKAX € CBIIUCHSIM BUBEICHHS 3 OpraHi3My TOKCHHIB Ta
iX MeTaOoMITIB 1 COMAaTUYHUX PEUYOBHUH, Kl BUHUKIM BHACIIJIOK 3aruoOeni enmepii,
10 HE YMOJKJIMBHJIO MTOJANIBIIE X BCMOKTYBAaHHS Y KPOB.

BuchoBkmu: 1. VY nepenuiok XBOpUX Ha eiMepio3Hy iHBa3ilo OyIo
3apEECTPOBAHO HACTYNHI 30yAHUKHU 3 IHTCHCUBHICTh 1HBa3il : E. tenella — 1,6+0,95
trc. oorwct, E. necatrix — 2,4+1,4 tuc. oonmcr, E. acervulina — 1,2+0,71 Ttuc.
OOILIMCT B Tpami mociiay. 2. 3a MoHOTepamii Ha 7-my n00y HOCHiAy B TEpIIOi
nocaigaoi rpymu II a came: E. tenella — 423+1,0 ooumct, E. necatrix — 328+0,78
ooruct, E. acervulina — 461+1,1 oomuct B 1 rpami nmocmiay, EI cepen mocimimkeHoro
noroiiB’s cranoBuia 20 % , a excrencedextuBHicTh (EE) 80 %, BinmoBinHo Ha 14 1
21-mry noOy Il Ta EE cranoBuna 100 %, Tak sik OOIMCT HE BUSABIICHO. Y TIEpETENiB 3a
noJniteparii B Ipyroi gociiaHii rpymi Ha 7, 14 ta 21 o0y nocniny EE Tta IE cknana
100%. 3. BigHoBieHHs MOpPQOJOTIYHUX Ta OIOXIMIYHHUX TTOKAa3HUKIB y KpPOBI
nepeneniB 3a KOMOIHOBaHOi Tepamii A0 (I310JIOTIYHUX MEX, Ha Hally JIyMKY
J03BOJIMJIA CYTTEBO 3MCHIIWTH BIUTMB TOKCHHIB €iMepiil HAa TKaHWHM 1 OpraHu, IO
CBIIUWJIO TMpPO BHUCOKY €QEKTUBHICTh JAaHOTO BUAY Tepamii. Y NepcrnekTUBi
MOAABIINX JOCTIKEHb 3 JaHOTO MUTaHHS OyJ]ie HANpaBJICHO HA BUBYCHHS 1HIIUX
KOMOIHOBAHHUX CXEM Cepe;l IOTOJIIB s MepereiB.
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TEPAIIEBTUYECKASA DOO®EKTUBHOCTDb POBEHKCA N
BJINMAHUE HA'EMATOJOI'MYECKUE ITOKA3ATEJIN KPOBU
OPI'AHU3MA NEPEIIEJIOB ITPH DMIMEPO3HOI WHBA3UH

Hogruii 1O., Pyauk O.

B cmamve npueedenvi Oannvlie 0 6nuAHUU POOEHKOKCY eliMepuu U Ha
Mopghonocuyeckue u buoxumuieckue noxazamenu Kpou nepenenos Kax OmoenrbHo
MaK u 8 COYemaHuu ¢ UMMYHOMOOYIAMOPOM - HACMOUKOU JTUMOHHUKA KUMAUCKOZ20.
Yemanoeneno, umo npu kombunuposanunou mepanuu 8 0ose 6 e pooenxoxcy / 20ke
Kopma ~+ Hacmouka JIUMOHHUKG Kumauckozo Ha 7, 14, 21 cymku onwvima
eKcmeHeekmusHucms U uHmeHegexkmueHucmo  cocmasnsiem  100%. YV
Mopghonocuyeckux U OUOXUMUYECKUX NOKA3amensx Kposu 7-e CYmKU onuma
ommeyany meHOeHyuro K NnosvluleHuro, a Ha 14-e cymku Haxoounucb 8
Quzuonocuueckux npeoenax.

Knrouesvie cnosea: mxanu, opeamsi, etimepuu, MOKCUHbL, B030yOUmens,
Memaboaumai.

THERAPENTIC EFFECTIVENESS OF ROBENKOX AND

HEMATOLOGICAL BODY INDICES IN QUALITS UNDER EMERIOSIS
Dovhiy Y., Rudik O.

The paper gives the data as to the influence of Robenkox on eimeria as well as
on morphologic and biochemical indices of quails’ blood both separately and in
combination with immunomodulator- Schisandra chinesis extract.The research
proves that under a combined therapy at a dose of 6gr Robenkox /20kg of compound
poultry feed+ Schisandra chinesis extract on the 7™, 14" and 21% days of the
experiment both exteneffectiveness and inteneffectiveness was 100%. The
morphological and biochemical blood indices on the 7™ day of the experiment tended
to increase, but on the 14™ day they were within physiological limits.

Key words: tissues, organs, eimeria, toxines, agent, metabolites.
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YK 619: 595.775 + 577.175.22 DOI: 10.37000/abbsl.2019.94.04
PET'YJIATOPHU POCTY KOMAX 3A EHTOMO3IB COBAK I KOTIB
JI. ®panuyk-Kpusa, 1. IluBoBaposa M., Kpusuii, M. AudnopoBa
Ooecvruii Oeparcagruil azpapHull yHigepcumem

Y cmammi nasedeno pezynvmamu 00CHIOMCEHHS NOWUPEHHS pe2ylisimopie
pocmy, po3eumky 1 posmuodcenHs komax (PPK) 6 cknadi komno3uyiti
IHCeKMuYyuonux 3acobieé 0as cobax i xomis. OCHOBHUU BI0COMOK KOMOIHOBAHUX
IHCEeKmMOo-aKapuyuoHux npenapamie Ha 6emMepuHapHoOM) DapmayesmuyHOMy DPUHKY
Micmunu noaiyuxiiuHull 108eHoio nipinpoxcigpen — 43,5 % TH ma izonpenoioHutl
106en0i0 memonpen — 37,0 %. Tpeme micye 3a nowupenicmio 3aumaioms eKou3oiou
POCIUHHO20 NOXO0OJICEHH — Npenapamu Ha O0CHO8i eqhipHoi onii abo excmpaxmy
mapao3u (cun. Him, menis) — 15,2 % TH.

Kniouosi cnoea: cobaku, komu, enmomosu, 6J10Xu, pe2yiamopu pocmy KOMax,
108€HOIOU.

Beryn. 3a ganumu BOO3 koKeH pPIK PEECTPYIOThCS MITBHOHU BUIAJKIB
3aXBOPIOBaHb, PKEPEIIOM 200 BEKTOPaMH SIKMX € KOMaxu. Y co0ak 1 KillIOK eHTOMO3HU
CIIPUYMHSIOTh TIEPEBAXKHO BOIIl, Bojocoinu Ta Onoxu. Ilporte OmommHa iHBa3is
(adpaninrepo3, kreHouedanbo3 abo cidhoHanTepo3) y ApIOHUX TOMAIIHIX TBapHUH
3yCTpIYalOThCA HAWOLIBII YacTo Ta Mae HeOe3MeyHl HacHiAKUA. 30Kpema, OJoXU €
MEXaHIYHUMHU 1 OI1OJIOTIYHMMHM TIEPEHOCHUKaMU 30yJHHMKIB TaKUX HEOE3MEeYHUX
iH(peKiHUX 3aXBOpPIOBaHb SIK 4Yyma, TyJsapemisi, Opyleibo3, OapTOHENIbO3,
pukercios, ['JIHC Ta 1. KpiM Toro, 6;10X1 € IpOMI>KHUM TOCHOJaPEM OKPEMHUX BH/IIB
reJIbMIHTIB. SIK Haciaigok, Ha NpodUIaKTHKY 1 O0pOoThOYy 3 €HTOMO3aMH COOaK Ta
KOTIB JIMIIIE aMEPUKAHIIIMU BUTPAYAE€ThCS OJIM3bKO 9 MUIbSIpJIIB JOJApiB Ha pIK.
CymapHi K CBITOBI BUTPATH B IOMY CIIEKTpi € KojocanbHumu [ 7-9; 11]. IIpobiema
YCKIAAHIOETHCA ~ TIOCTYIIOBUM OOMEKEHHSIM BHKOPUCTAHHS IIMPOKOro  KoJja
1HCeKTUIIM/IIB Yepe3 X MIKIIIMBUKA BIUIMB Ha TBApWH 1 HABKOJIMIIIHE CEPEIOBHIIIC,
TpUBaIUil OIOpO3KJIAJl Ta TMPOTpPecyrode TMIABUINEHHS CTIMKOCTI KOMax o
IHCeKTHIIMIHUX CIMOJYyK. BimoMo 1BI mMMpOKI Kareropii JiI0OYUX PEUYOBUH Y
npenaparax s 0opoThOM 3 OjoxaMu: aaydbTULUIM Ta JapBanuau. [HcekTunmmu
roctpoi mii, Taki sK QeHUImipa3onu, MipeTpoinyd, kapbamaTtd 1 T.I., MaloTh
anyJbTUIIUAHY 110, 3TYOHO BIUIMBAIOYM Ha IMariHajibHI cTajii koMax. HatomicTs,
JApBalMIHOK €0 BOJOMIIOTH PEryJIaTOPH POCTY KOMax — TOPMOHOIOI0HI
PEUYOBHMHH, 1110 MEPEIIKOPKAIOTh PO3BUTKY MPOMDKHUX cTaAiit 61oxu [10]. OctanHiM
yacoM Jenaii Oulblle MOMyJsSpHOCTI HAOYBalOTh PEryJsiTOpU POCTY, PO3BUTKY 1
posmuoxkeHHs: komax (PPK; anrn.: IGRs — insect growth regulators). ITepeBaramu
PPK mnepen TpaauliiHUMHU 1HCEKTHULIMJIAMH € BHUCOKAa O10J0T1YHA €(EeKTUBHICTD,
HU3bKa TOKCUYHICTD JIJIS1 TEMJIOKPOBHUX TBAPHH 1 JIFOJIEH, O€3MEeUHICTh JIJIsT KOPUCHUX
NpeICTaBHUKIB (ayHH, BIJCYTHICTb HAKONMMYEHHS B XapyoOBUX JIAHIIOrax Ta
IIBUKAA PO3KIIAT B TPYHTI 1 BOJI. Y BITUYM3HSHIN JiTepaTypi BIACYTHS 1H(pOpMAITis
mo10 3actocyBanHs rpyn PPK 3a eHToMo03iB y BeTepunapHiit mequiuni. Jlorenep He
MIPOBOIMJIOCH aHAJI3Y MO0 MOMUPEHHS 1 CKJIaTy KOMIUIEKCHUX €KTOMapa3uIliuIHUX
npemnapatis 3 BMictoM PPK Ha BeTepunapHomMy papMaiieBTHUHOMY PUHKY.
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Merta nociigxeHb - 1eTajdbHe BUBUYCHHS IPYHH PETYIATOPIB POCTY, PO3BUTKY
1 PO3MHOXEHHS KOMax Ta iX MOLIMPEHHS B CKJIaAl KOMIIO3MIHN 1HCEKTHIIMIHUX
3aco0iB JiJ1s1 co0aK 1 KOTIB Ha BeTepUHApHOMY (papmalieBTUMHOMY pHHKY. MeToiamMu
JlocmipkeHHsT TIPOBEIEHO 3a aHAJIITUYHUM, CTAaTUCTUYHUM Ta TMOPIBHSUIBHUM
METO/IAMH.

Meroauka i pe3yabTraTu A0C/iIKeHb. ['pyna peryiasiTopiB po3BUTKY KOMax
00’€THye CMHTE30BaH1 a00 BUIIJICHI 3 MPUPOIHUX JKEPEI CIOIYKH PI3HOI XIMIYHOI
CTPYKTYpH, SIKI 32 MEXaHi3MOM [iii € aHajoraMu NPUPOJHUX TOPMOHIB KOMaXx:
toBeHiTbHOTO  (AIOI', ab6o roBenoigm), mmaHsHHA (AJI[, abo exmu3oimn),
HelporopmoHiB. Jlo 1aHOT TPyNU BiTHOCSTH TaKOX 1HT101TOpH cuHTe3y XiTuny (ICX):
XJIOp- Ta (TOpPHOXimHI CIOAYKH CEUOBMHU (Hampukian, audayOeH3ypoH,
mopenypoH, dayasypon) [1, ¢. 24-25]. Ha choromHi y CBIiTI CHHT€30BaHO OubIle 4
THC. AHAJIOTIB OBEHUIBHOTO TOpMOHY. HallOulbll MOMIMPEHUMH € 130MPEHOiIHI
(MeTomnpeHun) Ta mominuKIyH1 (mipinpokcuden) osenoinu [1; 4, c. 80-82]. Ognum 3
npupoaaux Jokepen AIOIT e summns BenereHcbka (Abies grandis), ska Buaiise
TepreHOBUM Ketoedip 0BaOIOH Yy BIAMOBIAb Ha HamajJ KOMaxw XepMmeca SITUIEBO-
cmepekoBoro (Aphrastasia pectinatae). B Hopmi [OBEHOIIM BHPOOISFOTHCS
CHJIOKPUHHUMH 3aJi03aMH KOMaxu (IpUJICTIMMHU Tiiamu, corpora allata) na cramisx
il po3BUTKy. [lepucuMnaTuyHi opranu i NPpOTOpakalibHI 3aJI034 € MiclieM cuHTe3y 20-
TAPOKCICKAI30Hy. Y 1Maro OBEHUIbHUNU TOpMOH 1 20-T1APOKCIEKAI30H BUKOHYIOTh
pOJIb TOHAIOTPOIIIHIB: BHU3HAYAIOTh CTAaTEBY MOBEAIHKY CAMOK, KOHTPOJIIOIOThH
PO3BUTOK SIEYHMKIB, BITEJUIOI€HE3, CTUMYIIOIOTh CUHTE3 ()EpOMOHIB Ta OEpyTh
y4acTh B PEryJisiii JUYMHKOBOI 1 IMariHajapHOI Jlanay3u. B mpoueci JMYMHKOBOIO
PO3BUTKY KOMAaxW IOBEHOINM BH3HAUYAIOTh XapakTep JUHBKU, SKy iHimitoe 20-
TApOKCiekai30H [3, c. 825—-832]. B KiHIll IMYMHKOBOTO NEP10ay KIIbKICTh FOBEHOI 1B
¢i3ion0riyHo 3MmeHIyeThcsi. BuecenHsi AIOIT 330BHI B JlaHy KPUTHYHY CTaiito
PO3BUTKY KOMax HETaTUBHO IMO3HAYa€ThCs Ha joyi momyJssmii. Mexanizm nii PPK
MOB'A3aHUN 3 HE3BOPOTHUMH TOPYIICHHSIMH TOPMOHAJIBHOTO OajlaHCy B OpraHi3Mi
IIKITHUKIB. 3aJIe)KHO BiJl 4yacy OOpOOKH OpraHi3aM KOMaxX pearye Ha BBEICHHS
€K30T€HHOTO aHaJIOTy YTBOPEHHSM aHOMAJbHUX MPOMDKHUX OCOOWH, TIraHTCHKHX,
HAJITO MEJIAaHI30BaHUX JUYMHOK, HEIOPO3BUHYTHUX JISUIEUOK 3 TOJIOBOIO 1Maro Ta iH.
Bin Ttpamgumitinnx iHcektunuaie PPK Binpi3Hse BiacyTHICTH HeraitHoi 3armoeni
IITK1THUKA, BUCOKA BHIOCICIIU(DIYHICTD, 3MIHA YYTIMBOCTI 1 XapaKTepy BiAMOBITHUX
peakuii y Buay-mimeHi. [Ipy 1boMy MHpOSIBISETHCS METATOKCUYHUN e(]ekT, mpu
AKOMY JIeTalbHa Jis Ipernapary Ha KoMax MpOosBIIE€ThCA JIMIIE Yepe3 KibKa (a3 ado,
HaBiTh B HacTynHid renepamii [1; 2]. Okpim ananoriBs IOI' icHylOTh Takox 1
AHTUIOBEHUIbHI mpenapaTd (IPEeKOIEHH), MeXaHI3M [ii SKUX TMOB'SI3aHul 3
MPUTHIYEHHSIM CEKPETOPHOI JISJIBHOCTI 3a103, OJIOKYBAHHSIM CHUHTE3Y FOBEHOIMIB 1
MOJAJIBIIMM TOPYLIEHHSIM MeTaMopdo3y abo penpoAyKTHUBHOI (YHKII KOMax.
[Ipexornenu I 1 Il B xinbkocti 52,6 Ta 22,5 % BIANOBIAHO MICTATHCSA B edipHiil oii
pociuHN arepaTyM Xxoycrona (Ageratum houstoniatum) 3 pomunu Compositae.
Iaribitopu cuntesy xituHy (ICX) — mepeBa)kHO TOXIJIHI CEYOBHHH, MEXaHI3M il
SAKUX TOB'S3aHUI 3 OJIOKyBaHHSIM CHHTE3y TJIIOKO3M 1, SIK HACTIJAOK, YTBOPEHHS
X1TUHY. BIICYTHICTB TIIOKO3U NOCTIA0IIOE 3B'SI30K MIXK €H0- Ta €K30KYTHUKYIIOI0, L0
OPU3BOAUTH 10 PO3IIAPYBAHHS 1 YHEMOXJIMBIIIOE 3aBEpIICHHS MPOLECY
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nepeTBopeHHs B jsuieuky. [CX MaloTh aKTUBHICTh IPU KUIIKOBIHM 1 KOHTaKTHIN [ii, B
MOMEHT 4YeproBOi JMHBKM JHUYMHOK (HIMG) [6, c. 217-219]. Amnamoru ropMoHy
nuHgHHSA KoMmax (AJII, abo ekau30ia1) HE3HAYHO TMOIIUPEH] 1 32 XIMIYHOI 0YJI0BOIO
BIJIPI3HSIIOTHCA BiJl TOPMOHY JIMHAHHS KoMaX. 3 AJII" mMpoKo 3aCTOCOBYETHCS JIMIIIE
oJlisl HiMa 1HIIUChKOTO (Azadirachta indica, cum.: maprosa, Memisi) — BIYHO3EJIEHOT
JIEPEBHOI POCIMHH, SKa MICTUTh alkanoinx azamipaxtuH [1; 5; 8]. Awnamoru
NENTUAHUX TOPMOHIB KOMaxX (HEUpPOTOPMOHM) € HAIMEHIII BUBYEHUMH, a MpernapaTiB
Ha iX OCHOBI JOCI HE CTBOPEHO. MixXX THM, BBaXKalOTh, 1[0 aHAJOTH HEHPOTOPMOHIB
3/1aTHI HETaTHBHO BIUTMBATH HA JISUICUKOBY Ta IMariHaJbHY JAianay3y i1 BOJHUI 0OMiH
y Komax. 3a pe3yabTaTamu anamnizy, PPK npucyTHi B ckial pi3HUX JiKapchbKux (popm
1HCEKTO-aKapuIUMAHUX MIperapaTiB: Kpameib SPot-ONn, mamMmyHiB, aepo30J1iB (CIpeiB) 1
HamuitHuKiB. Ha BeTrepuHapHOoMy (hapMalnieBTHIHOMY PUHKY BHSIBICHO 46 TOPTOBHUX
HallMEHYBaHb 1HCEKTO-aKapULUJIHUX MpenapariB sl coOaK 1 KOTIB, sIKI MalTh Y
ceoemy ckiani  PPK. IlepeBaxkna OUIBIIICTH MpenapariB JIaHOTO  CHEKTPY
npejcTaBiieHa y (popmi kpamensb Spot-on — 65,2 %. B 3HauHO MeHIIH KUIBKOCTI
npeacrasieni cnpei (15,2 %), namuitnuku (13,1 %) 1 mamnysi (6,5 %). OcHOBHUM
B1JICOTOK KOMOIHOBAaHHMX 1HCEKTO-aKapHIIUIHUX MpernapaTiB MICTHIIA MOTIITAKITIHUN
toBeHoin mipinpokcidper — 43,5 % TH Tta 13onpenoigauii roBeHoin meronpen — 37,0
%. Tpete Miclie 3a MOIMKPEHICTIO 3aliMalOTh EKAU30IAN POCIMHHOIO MOXOKEHHS —
npenapatu Ha OCHOBI e(ipHOi oJii 00 eKCTpaKkTy Mapro3u (CHH. HIM, Menis) — 15,2
% TH. KpiM Mapro3u 10 CKIaAy POCIMHHUX €KTONapasulUIHUX IpenaparTiB
BXOAWIM eQIpHI OJli PEemeNeHTHOI MAii — JaBaHAW, TBO3JUKH, MOJHHY, M’STH,
LITPOHEJJIN, EBKANINTY, YAHHOTO JIEpeBa, EKCTPAKT BaHLII 1 IEKAHOBA KUCIOTA 3 OJIli
Kokocy. HaiimeHme g0 ckiagy 1HCEKTO-aKapUIMAHUX MpenapaTuBHUX (HopM
JOal0Th 1HT10ITOpU cuHTE3y XITUHY ((ayasypoHn, niduyoensypon) — 4,3 % TH.
[nmmx rpyn PPK — mnpekoueHiB, aHTHEKIU30i[iB, HEMPOTOPMOHIB B CKJIajl
KOMOIHOBAaHUX  1HCEKTO-aKapUIMAHUX  TpemapariB  BUSBJICHO He  OyIo.
®apmnpomucioBictio B CHIA BupoOnseTbes 1H €KIIHHUA Ta TMEpOpaTbHUAN
iHCeKTMIMAHUK npenapaT aus koriB Program® (Novartis) ma ocnosi iHridiropy
cuHTe3y xituny — modenypony. Ilpemapar Program®, skuii Bumyckaerscsa y (opmi
CyCNeH3li i KIMIOK 1 KOMIEHST 3 6-TH THUKHEBOTO BiKY, KOHTPOJIIOE TOIYJISIIIIO
011X, 3amo0iraloyu po3BUTKY si€llb. J{JIs aIeKBaTHOTO KOHTPOJIIO IMariHaIbHUX (GopM
OiX BUPOOHHMK PEKOMEHIYE TIOEJHAHE 3aCTOCYBaHHS CYCIeH31i nodeHypoHy 3
anyJbTUIUAAMUA. 3 ONISIAY Ha TMIiJABUINEHY YYTJIUBICTH CO0aK 10 1H €KIIHHOTO
BBeNEHHs MOQeHypory, Program® s HuX BuIycKacThes y (Gopmi TaOIETOK.
I’ ekmiiini Ta mepopayibHi (popmu iHcekTULMIHUX mnpenapaTiB 3 PPK moku mio
BIJICYTHI Ha BITUM3HSHOMY (apMaleBTUYHOMY PUHKY. Y BIJHOIICHHI IOBEHOIIB
BIIMIYEHO, III0 METOIPEH MOHA 3aCTOCOBYBATH JJIsi OOPOOKH MPUMIIIEHb 1 MICIb
nepeOyBaHHs TBapuH y (popMi cripero okpemMo abo pa3oM 3 1HCEKTHIUIAMU TOCTPOi
nii. JloBrorpuBanuii epexT METONpPEHY J03BOJISIE IPOBOAUTH TUCIIEPTYBAHHS JIHIIC
KilbKa pa3 Ha pik. BigMideHo, 10 mepeBakHAa OUIBIIICTh EKTOIMAPA3HITUIHUX
npenapariB 3 BMictoM PPK € iMmmoproBanumu — 76,1 %. Kpainamu migepamu gaHoi
kareropii npemapatiB € CIIIA 1 P®. YerBepra uactuna acoptumenty PPK-BmicHux
THCEKTUIUIB Ha (papMaleBTUYHOMY PUHKY B YKpaiHi BITYUN3HSAHOTO BUPOOHHIITBA.
BucnoBku. 1. OcHOBHHUI BiJICOTOK KOMOIHOBAaHUX 1HCEKTO-aKapUIIUTHUX
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npenapaTiB MICTWIM TOMIIUKIIYHUN FOBEHOI[ MIpinpokcidpeH Ta 130MpeHOITHUN
IOBEHOI MeTrompeH. 2. Tpere wiclie 3a TOIIMPEHICTIO 3alMaloTh EKIU301au
POCIMHHOTO TOXO/)KEHHST Ha OCHOB1 e(dipHOi oJiii a00 EeKCTpakTy Maprosu. 3.
Busnaueno, mo 65,2 % PPK-BMicHHX mpemnapaTiB BUITyCKAaeTbcsl y (popMi Kpamenb
spot-on. 4. YerBepra uactuHa acopTuMeHTy PPK-BMicHHUX 1HCEKTHIUIIB Ha
(dapMaleBTUYHOMY PUHKY Y KpaiHU BITUU3HSIHOTO BUPOOHUIITBA.
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PET'YJATOPBI POCTA HACEKOMBIX ITPU 9HTOMO3AX COBAK
N KOHIEK
®panuyk-Kpusas JI., [luBoBaposa U., Kpusoit M., Audepora M.

B cmamve npusedenvl pezyromamvl UCCAEO08AHUS  PACHPOCMPAHEHUS
pe2yiamopo8 pocma, pazeumusi u pasmuodcenusi Hacexomwix (PPH) 6 cocmase
KOMNO3UYUL UHCEKMUYUOHBIX cpedcm8 0na cobak u komos. OCHOBHOU NpoyeHm
KOMOUHUPOBAHHBIX ~ UHCEKMO-AKAPUYUOHBIX — NPenapamos HaA  8emepUHaApHOM
Gapmayesmuueckom pviHKe co0epAHCAIU NOTUYUKIUYECKULL T08EHOUO NUPUNPOKCUDEH
- 43,5 % TH u uzonpenouonviii 0eeroud memonpen - 37,0 %. Tpemve mecmo no
PACRPOCMPAHEHHOCMU 3AHUMAIONM 9KOU30UObL PACMUMENbHO20 NPOUCXOHCOEHUS -
npenapamul Ha 0CHO8e IPUPHO20 MACIA UNU IKCMPAKMA MAP203bl (CUH. HUM, Melusl)
- 15,2 % TH.

Kniwueevle cnosa: cobaku, KowKu, DHMOMO3bl, ONOXU, pe2yIamopsvl pocma
HACEKOMbIX, H08EHOUODL.

INSECT GROWTH REGULATORS IN CASE OF ENTOMOSIS
OF DOGS AND CATS
Franchuk-Kryva L., Pyvovarova I., Kryvyi M., Anforova M.

The article presents the results of a study on the spread of insect growth
regulators (IGRs) in dog and cat insecticide compositions. The major percentage of
combined insecticacaricidal preparations in the veterinary pharmaceutical market
contained the polycyclic juvenide pyriproxyfen - 43.5 % TN and the isoprenoid
juvenide metoprene - 37.0%. The third most prevalent are herbal ecdysoids -
preparations based on essential oil or margosa extract (syn. Neem, Melia) - 15,2 %
of TN.

Key words: dogs, cats, entomoses, fleas, insect growth regulators, juveniles.

Y]IK:619:615.27.2:577.17.049:636.551.085.57 DOI: 10.37000/abbsl.2019.94.05
3MIHU BMICTY 3ATAJIBHUX JIIIAIB, TPUTJIIHEPOJIY,
XOJIECTEPOJIY TA PIBHS I'NIIOKO3U B KPOBI KYPEM-HECYYOK 3A
BIIVIMBY HAHOXEJIATIB CEJIEHY, IIUHKY I BITAMIHY E
M. Himemenko, B. Koz3iii , O. Omenbuyk , O. [lopomunchka,
JI. CtoBOenbka, A. €EMeNbIHEHKO
binoyepxiecvkuu nHayionanbruii azpapuuilyHieepcumen

Y cmammi sioobpasiceni pezyromamu pe3yiomamu HAUUX OOCHIONHCEHb, SKI
NPUCEAYEHHI BUBUEHHIO 6NIUEY HAHOAKEAXeiamie ceneHy, YuHky ma eimaminy E Ha
NOKA3HUKU JIINIOHO20 [ 8Y21e800H020 OOMIHY V KYPOK-HECYUOK. Y 00CHiONCeHHX
npogedeHux Ha Kypsax nopoou, Jloman bpayn 6yno eusueno enius 000a8amHs 00
PAayioHy HaHOKEAXeNAAMHUX PO3YUHi6 ceneny 8 0031 30 ma/ke, yunky 30 ma/ke, pazom 3
simaminom E — 40 me/xe kopmy, oocnio mpusas nomsazom 90-ma 0i6. 3acmocysarHtsi
suUle HA3BAHUX NPENapamit SUKIUKALO 3MIHU 8MICMY 00CIIONCYBAHUX NOKA3HUKIE, d
came: BCMAHOBIEHO GIPO2IOHe 30DIiIbUIEeHHS 8MICMY 3a2aNbHUX Ninidi8 CUpPoBaAmKU
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Kkpogi na 60-my ma 90-my 000y excnepumenmy 6 oocuionux epynnax na 15,8-25,0%,
a piseHb mMpuayuieiiyepory 3HU3UBCA Yy O0ocnioHux Hecywox Ha 12,8-13,3%.
Hocnioocennsam pieHs xonecmepony NOMA2OM IKCNEPUMEHMY VCMAHOGIeHO Juule
MeHOEeHYII0 00 3HUICEHHS 1020 pieHs Yy medcax 4,7-6,1%. Konyenmpayia enrokosu y
KpPO8i OOCNIOHUX HeCYYOK Oyla 8ipOciHO OINbUO0 NOMA2OM IKCNepumenmy Ha 7,2-
8,4% nopieHsaHO 3 KOHMPOILHOIO 2PYNNOIO.

Kuaro4oBi ciioBa: HaHOaBaxenaTH, CeJIeH, IIMHK, 3arajibHi JIMiAU, TPUTIILEPOI,
XO0JIECTEPOJI, TII0K03a, KypU-HECYUYKH.

Beryn. [IraxiBHANTBO B YKpaiHi € OJHIEIO 3 HANOUIBIIIE PO3BHHYTOIO Taly33i0
CUIbCHKOTO TOCTIOAAPCTBA, SIKA IHTEHCHBHO Ta JWHAMIYHO PO3BHUBAETHCA. Y MOrO
OCHOB1 JICKHTH TIEpPII 3a BCE poO3BemeHHA Kypeil. lleld Bua mnTuill 3adesmneuye
OTPUMAaHHS HEOOXITHUX NJS JIOAMHU TIETHYHUX, BUCOKOKAJIOPIHHUX MPOIYKTIB —
M’sica Ta f€llb, K1 HEOOX1H1 HaCEJIEHHIO KpaiHu i (P1310JI0TTHHO OOTPYHTOBAHOTO
KUBJEHHS. Pazom 3 TUM, BTOpUHHA MPOIYKIis — MyX 1 MEPO BUKOPUCTOBYIOTH B
JIETKIA TIPOMHUCIIOBOCTI, @ 3 MOCHiAY, 32 JOMOMOTOI0 CYy4YaCHHUX TEXHOJIOT1HM, MOXHa
BUPOOJIATU 3HAYHY KUIBKICTh Ta3y MeETaHy Jis OMNAaJIOBAaHHA JKUTJIOBHX a0o
CIDKOOBUX TpuMinIeHb. KpiM TOro, BUCYIIIEHA YaCTUHA MOCIIAY Pa30M 3 IiJICTUIIKOIO
€ IIHHUM J00pUBOM, 3 HEl TaKOX BUMVITOBISIIOTH KOMIIOCTH. OCTaHHIM 4YacoM
BHUCYIICHUH TOCHi[ BUKOPUCTOBYETHCS SIK CyOCTpaT IJisi BHUPOLIYBaHHS 4epB’sKiB
(BepMiKyJIbTYpa — YEpBOHI YEPB’SIKU, SIKI HAJA3BUYAWHO KOPUCHUM JIOOPUBOM JIJIs
YTBOPEHHsI TyMyCy T'pyHTY). Ha choromHi, rayry3p NTaXxiBHUIITBA YKpaiHW CTAaHOBHTH
3HAYHY YaCTHUHY JEP’KaBHOTO €KCTIOTPY Ta HAJIXODKEHHS 10 OrokeTy BamoTH. [1po
T€, MOJAJIBIIMN PO3BTOK Taly3l NTaxXIBHUITBA HE MOXIJIMBHUI O€3 BIPOBAIKECHHS
HOBHUX JIOCSITHEHb HAYKHU Ta T€XHOJOT1d. OJHUM 3 MOXIUBUX 3 METOMAIB 30LJIbIICHHS
SIEYHOI Ta M’SICHOT MPOJYKTHUBHOCTI NTHIIl € 3aCTOCYBaHHS O10JOTIYHO AKTUBHUX
mpemnapariB, y TOMY YHUCJIl 1 PO3YMHIB HaHOXEJNaTHUX OIOr€HHUX Ta O10LMIHUX
METaJlIB TaKUX K CPi0JIO, KyIIpyM, MarHii, KoOajubT, CeJieH, IIMHK Ta JCIKUX I1HIIUX
enemeHTiB. [li 01070TiYHO aKTHBHI PEYOBMHU MOJIMIIYIOTh (i310JOTIYHUN CTaH 1
0OMiH pEYOBUH, CIPUSIIOTH KPAIIOMY 3aCBOEHHIO MOKMBHUX PEUOBUH PAIliOHY MTHIIL,
a TaKOX TMO3UTHMBHO BIUIMBAIOTh HAa HECYYiCTh Kyped. Bimomo, mo y kpainax
€pomneiicbkoro coro3y Ta CIIIA 3a00poHeHO0 BUKOPUCTAaHHS aHTUOIOTHKIB, SIKI Yepe3
MO>KJIMB1 3QJIMIIKKA B MPOAYKIIii, MAIOTh HETATUBHUI BIUIMB HA OPTaHi3M CIIOXXHBaya.
Ha croronni B YkpaiHi BUSHUMH PO3POOJISIOTHCS HOBI METOAM Ta 3aCTOCOBYIOTHCS
albTEPHATUBHI KOPMOBI JI00aBKH, SIKI 3[1aTHI 3aMIHUTA aHTUOIOTUYHI CTUMYJISITOPU
MIPOTYKTUBHOCTI, POCTY, PO3BUTKY Ta 3aXHUCTy 370pOB’s NTHuIli. [0 Takux pedoBuH,
SAKi € TIEPCTICKTUBHMMH Y IIbOMY TUIaHI BiJHOCATH PO3YMHU HaHOAKBaXeJaTHUX
Ol0TeHHUX Ta O10IMIHUX METAJIB 1, 30KpeMa, cejeHy Ta IIMHKY. BOHU MOKpaIlyooTh
nmpoliecu aHaboJi3My Ta KaraOoyi3My B OpraHi3mi TBapuH, 3/JaTHI NPOTUIIATU
MaTOT€HHIM KHUILIKOBIM MIKpO(dIIOopi, MiABUILYBAaTH PE3UCTEHTHICTh OpPraHi3My MTHII
[1,2,3,4].

IIpo6Gaema. Y mpoMucIoBOMYy NTaxXiBHUIITBI YKpaiHU CTBOPEHI CHPUSITIIWBI
YMOBH JJIS T1JIBUINECHHS MPOJAYKTHBHOCTI, POCTY TOTOJIB’Sl, BUPOOHHUIITBA SI€Ih Ta
M’sica itutli. OgHaK, s TIATPUMKH TPOIYKTUBHOCTI HA BUCOKOMY PiBHI, HEOOX1THO
3HaTU MOTpeOM NTHUI 1, KypOK-HECY4OK 30KpeMa, B €Heprii Ta IJIaCTHYHUX
pedoBuHax. HaykoBOo o0OTpyHTOBaHa TOIBIS Kypel BHTIKae 3 iX O10JOTIYHUX
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0cobmmBOCTeH. IHTEeHCUBHUI OOMIH PEUOBHUH, BIJICYTHICTH 3y0iB, KOPOTKUN TPaBHUMN
TPaKT, BEJIMKA IIBUJIKICTh MPOXOHKEHHS MOKUBHUX PEYOBHH TI0 OpraHaxX TPaBJICHHS
3YMOBIIIOIOThH JICSIKI OCOOJIMBOCTI B OpraHizallii rojiBji BUCOKOMPOAYKTUBHUX Kypeu
[1,2,3,]. Pa3oM 3 TuM, 0COOJMBO aKTyaJlbHUM € THUTAHHS OTPHMAHHS €KOJIOTIYHO
YUCTOI MPOJYKIII Ta CTBOPEHHS HOBHX PECYpco OIIAUIMBUX TEXHOJIOTIH
rocrnojiaproBanHs. HeoOXilHO po3poOJIITH Ta BIPOBAKYBAaTH HOBI METOIUKH 1
TEXHOJIOT1i, sIKi 6a3yI0ThCSI Ha MOJICKYJIIPHOMY PIBHI KEpYBaHHS >KUBOIO KIIITHHOIO.
BcranoBneno, mo 3a OIIHKaMH arpapHuX eKCIEpTIB pI3HHUX KpaiH, Ha picT
BUPOOHUIITBA CLIBCHKOTOCIIOAAPCHKOT MPOAYKIII y CBITI B MOJAJIBLIOMY, MaTHMeE
3HaYHUI BIUIMB PO3po0OKa Ta 3aCTOCYyBaHHS HOBUX O101H(GOpPMAIIHHUX TEXHOJOTIH,
T00TO, TIepeaya B OpraHi3M ajapecHoi iHQopMarlli y BHUIJISAI K XIMIYHMX TaK 1
GI3MYHUX CUTHANIB, sKi MaroTh crenudivni BiaactuBocTi [3,4]. ToMy mocmimkeHHs
MOB’SI3aHI 3 BHUBYEHHSAM (I310JIOTIYHUX (QYHKIIA SK y MOJOJHSAKY, TaKk 1 Y
MPOJYKTUBHOI MNTHII aJalNTUBHUX pPEakillid OpraHiaMy TMpd [ii Ha HBOTO
PI3HOMAaHITHMX  OIlOJIOTIYHO AaKTUBHMX pPEUYOBHUH, HAOYBalOTh 1€  OLIBIIY
aKTyaJbHICTh, METa SKOi € TMIJBUIIEHHA €(PEKTUBHOCTI CUILCHKOTOCIOIaPCHKOIO
BUpoOHMIITBA. CKa3aHe BHWINE MOBHOI MIPOI0 CTOCYETHCA 1 MISUIBHOCTI IMYHHOI
CUCTEMU NTHIII, sIKa 3a0e3Meuye aJanTUBHY BIJINOBI/Ib OpraHi3My Ha 10 30BHIIIHIX
Ta BHYTPIIHIX MOAPA3HHUKIB Ta CIpPHUSE MOKPANICHHIO (PYHKI[IOHAIBHOTO CTaHy
Opraizmy.

AHaJII3 OCTaHHIX JOCJHIIKEHb Ta NMyOJikauin. Y 3B’A3Ky 3 BHUILE CKa3aHUM,
3HAYHA yBara MpUAUIAE€TbCS YYEHUMH PI3HUX KPaiH CBITY 3aCTOCYBaHHIO Ta po3poOi
HOBHUX O10JIOT1YHO aKTMBHMX IpenapaTiB Ta CTUMYJSATOPIB. BaxinBe 3HaUE€HHA Mae
TaKOX JIOCJIJIP)KEHHS BIUIMBY O10JIOTIYHO AKTHUBHUX PEYOBUH, SKI PEryJIOIOTh Ta
KOpEryrTh OOMIH PEYOBUH MOKPAILTYIOTh JOOPOOYT 1 3aXUCT CUTbChKOTOCTIOIAPCHKOT
ntuil. OKpiM TOTo, 3aBASKH YCIIXaM F'€HETHKU 3HAYHO M1JBULLY€EThCS IHTEHCUBHICTD
pOCTY, PO3BUTKY Ta PiBEHb MPOAYKTUBHOCTI NTHUIll. [Ipo Te, BpaxoByrouu cydacHi
TEXHOJIOT1i, SIKI 3aCTOCOBYIOTHCS B NTaXiBHHUIITBI, HaIlpaI[fOBaHHS HAyKOBIIIB HE
3aBXIM BCTHTalOTh peanizyBatuch [26]. Ha chorogHi BUHUKIA HEOOXITHICTDH
BUKOPUCTAHHA HOBHUX OI10JIOTIYHO AaKTUBHHUX PEUYOBHUH, Jis SKUX COpSIMOBaHa Ha
MOKpAaIIeHHs] 0OMIHY pPEYOBUH B OpPraHi3Mi NTHUIll Ta OJEp>KaHHS OUIBIIOT KUIBKOCTI
€KOJIOTIYHO 4ucTOl mpoxykiii. Cmif BIAMITUTH, [0 IIBUAKI TEMIIA PO3BUTKY
MITaxX1BHUIITBA, TICHO IMOB’sI3aH1 3 HOBUMHU BUKIMKAMH, SIK1 CTOCYIOThCS 010JIOTTYHOTO
3aXMCTy MNTHULI 3 OJHOYACHUM BpAaXyBaHHAM Oe3MeyHOCTi ii mpoaykuii. 3abopoHa
3aCTOCYBaHHSA KOPMOBHUX aHTHOI0TUKIB y kpaiHax €Bpomnu Ta CIIA, sy HEoOXiaHO
aKTHUBHIIIE BIPOBAIKYBATH 1 B YKpaiHi, BUKJIMKAJIA IUIUI psii mpooJieM, OB’ I3aHUX
3 MATPUMKOIO Ha HEOOX1THOMY PiBHI CTaHy 3A0pOB’s nTulll. OOMeKeHHs 1 3a00pOHH
BUKOPUCTAHHA AaHTHOIOTUKIB TmepeAdavae MONIYKH IX 3aMIHM [pernaparam, sKi
MOTEHIIMHO Oe3nmeuHi Jyis 370poB’s NTulll Ta Jojaer. Temep, B YkpaiHi
PO3POOISIOTHCS HOBI METOJIM Ta 3aCTOCOBYIOTHCSI aIbTEPHATHBHI KOPMOBI J100aBKH,
IO 3JaTHI 3aMIHUTH AHTUOIOTUYHI CTUMYJSITOPH TPOJYKTUBHOCTI Ta 3aXHUCTY
310poB’s mrTuill. Bigomo, mo y OUTIIOCTI BUMAAKIB MIKPOEIEMEHTU OMAI0Th Y
MPEMIKCH y BHUTJISII colielt — cynb(dariB Ta XJIopuaiB. Take iX 3aCTOCYBaHHS Majio
eHepro3arpaTHe, 3py4yHe, aje Ma€ CBOi HETaTUBHI HACHIIKW. BOHM MONSATaIOTh y TOMY
10 3HAa4yHa KUIbKICTh METaJliB MaloTh XIMIYHMN aHTaroHi3M Ta HE Jy>K€ BUCOKY
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010J0CTYIHICTb 1, SIK HACHIAOK, 1€ MPU3BOAUTH 0 HAJJUIIKOBOIO MOTPAIUIIHHS B
OTOUYIOUE CEpeJIOBUINE 3HAYHOI  KUIBKOCTI  XIMIYHHMX  CIIOJYK, SIKI  HE
BUKOPUCTOBYIOTHCSI OpraHIi3MOM TBapWH. TOMy, MEPCIEKTUBHUM Yy IIbOMY IUIaHI, €
BUKOPUCTAaHHSI HAHOAKBAXEJIATHUX PO3UMHIB OIOT€HHHMX Ta OIOIUAHUX METaNIB, SIKI
CIIPHUSIOTH ITIJIBUIIICHHIO PIBHS OOMIHY PEYOBHH, CTUMYJIIOIOTH MPOIeCH aHaboI13MYy 1
KaTaboji3My B OpraHi3mi TBapuwH, 37aTHI NPOTHUIISTH KHUIIKOBIH Mikpodiopl Ta
MIBUINYBAaTH PE3UCTEHTHICTh opranizmy nrumi [4,5,6,7,8]. bararo BueHux
BBQ)KAIOTh, IO MEPCIEKTUBHUM € BUKOPHCTAHHS y TBAPWHHHUIITBI Ta BETEPHHAPHIN
MEIUITMHI TaKUX XEJIATHUX PO3YHMHIB OlOTeHHHMX Ta OlonumHux meTtaniB sk Ag, Cu,
Zn, Mg, Co, Se, Zn Ta nesKi iHII eleMeHTH. BukopucTaHi HaMyU HaHOAKBaxeJaTH
MHKY Ta celeHy, orpumani wmetogoM Kamnynenka-Kocunosa [4,5]. Bonu
CTUMYJIOIOTh IpOLIECH aHaOodi3My 1 KaraboJji3My B OpraHi3mi TBapuH, 3/aTHI
NPOTUIIATA TATOTEHHIM KHUIIKOBIA MIKpOQuOpl, NiABULIYBaTH PE3UCTEHTHICTh
opra”iamy nruii [6,7,8]. 3okpema, 3acTocyBaHHS OIOT€HHUX METaJiB Yy BUIJISAII
HAaHOAKBaXeJaTHUX PO3YUHIB JIa€ MOXKJIUBICTh OTPUMATH MO3UTHUBHUMN JIKYyBaJbHO-
npodinakTuyHuil edekT y BerepuHapHid MenunuHi [8]. Hocminm 3 momaBaHHSM
PI3HMX HaHOXEJATHUX PO3UYMHIB O10T€HHUX METANIIB JI0 CKJIaay KOPMIB PI3HUX BHU/IIB
TBApUH CIPUSIOTH MOKPAIICHHIO (D1310JIOTTYHOTO CTaHy, a TaKOX 30UIBIICHHIO 1X
npoayktuBHOCTI [9,10]. 3acTocyBaHHS HAaHOTEXHOJOTIYHUX METOMAIB B LUIOMY Y
CUIBCBKOMY TOCIIOZIAPCTBI J]a€ MOKIIMBICTh 30UIBIIUTH TaKOX YpPOKANHICTh POCIUH
Ta IMNJBUIIATA TMPOAYKTHBHICTh TBAPWHHUIITBA. Y TIOTIEPEIHIX EKCIIEPUMEHTaX
MPOBEICHNX HAa KypKaX HEeCydKaX, MH BUBYQJIM BIUIMB HAHOXENATIB CENEHY, IIMHKY
pa3oM 3 BiTamiHOM E Ha mporiecu TpaBieHHs Ta SKICTh OTpUMaHoi npoaykii [11,12].
Mera nociigkeHb. BUBUEHHS BIUIMBY XEJATHUX PO3UYMHIB CEJIEHY, LIMHKY Ta
BiTaMiHy E Ha KypOK-HECYUOK, Ta MOKa3HUKH JIIMITHOrO OOMIHY B iX OpraHi3Mi.
MeTtoauka i pe3yabTaTH AOCHiINKeHb. JOCHiIM MPOBOAUIM HAa KypKax-
Hecyukax mopoau Jloman bpayn. TomiBns nruimi  37aifcHIOBanach CyXMMHU
30a7aHCOBAaHMMHU KOPMaMHU 3 TIOKUBHICTIO, BIIMOBIIHOIO 10 HOopM roaiii BHITIIL.
CxeMy mpoBeJeHHSI IKCIIEPUMEHTY MM TojaBaiu panime [12]. Bukopucrani Hamu
HaHOAKBaxeJaTH IIMHKY Ta ceJieHy, yrBopeHi metonoMm Karmynenka-Kocunona [4,6].
Bonu € po3uriHOM TinpaToBaHUX a00 KapOOKCHMILOBAHUX HAHOYACTMHOK METAJiB Y
neioHi130BaHii BoAl. OTpUMaHU TaKUM YMHOM PO3YHH 32 CBOEIO O10JIOTTYHOIO JIEI0
3HAYHO BIJPI3HAETHCS Bl PO3YMHIB METAJB, KI OTPUMYIOTH IHIIUMU METOAaMH. Y
bOMY JOCJII)KEHHI BUKOPUCTOBYBAJIM PO3YMHU HAHOAKBaxXeJaTiB 31 ¢j1ab0 KHUCIOIO
peakmiero (pH 6,0- 6,5) Ta 3arambHuM BMicToM MeTaiiB Big 70 go 100 mr/m.
ExcriepumenT tpuBaB motsaroMm 90-ta 1i0, MOTATOM SKUX MPOBOJMIIN JOCIIIKCHHS
PIBHSI 3araJIbHUX JIMIAIB Ta XOJECTEpOITy CUpOBAaTKU KpoBi. KopB st mociimkeHHs
OTPUMYBAJd METOAOM TMPWKUTTEBOI MMYHKIII MIJKPUIOBOI BEHU, a CHPOBATKY
TrOTYBJIM 3a 3arajbHO MPUHUHATOK METOAMKOI0. JoChiau MpoBOAWIN BIMOBIAHO 10
BUMOT 3aKkoHy Ykpaiam «[Ipo 3axucT TBapwH BiJ KOPCTOKOTO TOBOKEHHS» BiJ
28.03.2006 p. Ta mpaBuin €BpONEHCHKOI KOHBEHIIIT 3aXUCTy XpeOETHUX TBApUH, SIKI
BUKOPHCTOBYIOTHCSI B €KCIIEPUMEHTAIHUX Ta IHIIMX HAayKoBUX Huisax Big 13.11.1987
p. 3aranpHi JIiMiIM BU3HAYATIHU 32 Peakiliero 3 cyabhodochoBaHITIHOBUM PEAKTHBOM.
[IponykTu posnagy HEHaCHYEHHX JIMIAIB MICS T1IpOJi3y Cyiab(haTHOIO (CipyaHOIO)
KHCIIOTOI0 B3a€EMOJIIOTH 13 (HOCHOPHOBAHUTIHOBUM PEAKTUBOM 3 YTBOPEHHSIM
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3a0apBIECHOTO B POXKEBUU KOJIP KOMIUIEKCY, KM Ma€ MaKCUMyM IIOTJIMHAHHS
cBiTia 3a joxkuHU XBWI 530 HM [13]. Tpuriineposa Ta XojaecTepos BU3HAYAIU 3a
JIOTIOMOT 00 HA0OPIB ISl 010XIMIYHUX JOCHIKEHb QipMu “D1miciT-1arHOCTHKA”, M.
HuinpornetrpoBchk [14]. OTpumaHi pe3yabTaTh TOCHIIKEHb 00pOOIIAIN CTATUCTUYHO
3 BUKOpUCTaHHsSM mporpamu Excel. OmuH 3 BaXJIMBUX TMOKA3HHUKIB BIUIMBY
HAHOXEJATIB CeJIeHY, IIMHKY Ta BiTamiHy E Ha opraHiam Hecydok Ta ix (i310J0T14HHIMA
CTaH € OOMIH JimiaiB. Y opraHizmi Kypei B MepioJi IHTEHCUBHOT SIMIIEKIIaIKH, JIITI I
€ JDKEpEIOM EHEPreTHYHUX Ta IUIACTHYHUX pedoBUH. OCOOIMBO aKTyalbHUM €
BUBUCHHS TakMX I1X (pakuid sK 3arajbHi JIMiIW, TPUALMITTIIIEPON, a TaKOX
XOJIECTEPOJI CUPOBATKU KPOBI, SIKI BUKOPUCTOBYIOTHCA K JDKEPENIO Mailke Ui BCiX
pPyXOMHUX KJaciB JMiIiB B Tmporecax wmerabomizmy. Y Tabn. 1 mnpeacramieHi
pe3ynbTaTH JOCIIHKeHb KOHIEHTpAIlli 3arajbHUX JIMiAIB, TPHALMUITIILIEPOTY Ta
XOJIECTEPOSY B CHPOBATII KpPOBI KYypOK-HECYYOK. 3 JaHUX TaOJIuIl BHUIHO, LIO
KOHIIGHTpAIlisl 3arajbHUX JIIiJIB CUPOBATKH KpOBI y 000X Tpymax Kypeu 10
3roJIOBYBaHHS HAHOXEJATIB CeJieHy, IIMHKY Ta BiTaMiHy E Oyna Mapike 0JlHaKOBOIO.
[Ipo Te, MPOTATOM EKCIEPUMEHTY BMICT 3arajilbHUX JIMiJiB CHPOBATKH KpPOBI B
JOCIITHIN TPy Kype, MOCTYMOBO 3pOCTaB.

Tabmuus 1.BmicT 3arajnbHuX JiniaiB, TPHALIVITJIIIEPOJIY Ta X0JIeCTEPOJy B
cupoBartui KpoBi Kypei (M £ m; n=5)

ITokazHuku Hoba Kontposnb Jocnin % 1o
JOCTTPKSHb M+m M+ m KOHTPOJTIO
3arajabHi JIIiaH, JI0 TOCTIAY 5,41 £0,53 5,24 +£0,40 -
MMOJIB/ IM° 30 6,61 + 0,40 7,14 + 0,68 8,0
60 4,55+0,21 5,27 +£0,16** 15,8
90 5,12+ 0,36 6,40 + 0,38* 25,0
TpHUaIUI- JI0 TOCITITY 8,81 £ 0,46 9,20+ 0,26 -
TITILEepOIH, 30 9,66 +0,30 8,36 £0,22%* 86,5
MmO/ v 60 8,94+ 0,18 7,80 + 0,20%* 87,2
90 9,18 +0,17 7,96 £ 0,33%* 86,7
. JI0 TOCITITY 7,60 £ 0,41 7,25 +0,22 -
f{i;?;‘é“‘;ﬂ 30 7,33+ 0,45 6,99 0,34 95,3
. EM; 60 7,66 % 0,36 7,02 % 0,49 91,6
90 7,90 + 0,22 7,42 + 0,44 93,9

ITpumitka: — *p<0,05; *p<0,01; *p<0,001 — HOPiBHAHO 3 KOHTPOJIEM.

Axmo Ha 30-Ty 100y AOCHiay 1€ 3poCTaHHs OyJI0 He BiporigHUM, TO Ha 60-Ty
ta 90-Ty mo0y — iX KOHIEHTparis BiporigHo 30uTkmIMIach Ha 15,8% — 25,0%
(p<0,01-p<0,05). Okpemi aBTOpH 301IbIICHHS KOHIIEHTPALIl 3araapbHuX mimimis [15]
OB’ SI3YIOTh 31 301IBIIICHHSM BMICTY TJIFOKO3U B KPOBI, SIK€ MPU3BOIUTH J0 aKTHUBAIIi]
JIMOTeHe3y B TKAaHWHAX OpPraHi3My uepe3 MEHTO3HUW MUK Ta ii OKUCHEHHS. Y
HACJIJ0K TaKUX 3MiH, B OpraHi3Mi yTBOpIO€TbCs NieBHA KinbKicTb HAJI®-H,, koTpuit
Oepe ydacTb y KoHeHcaii aneTis1 — CoA B )KHPHI KUCIOTHU 1 TPHALMITIIILIEPOIIH, a 3
MX KOMIIOHEHTIB y MEYiHI[l MOXXYTh CHHTE3YBAaTHCS 3arajibHi JIMiWd. 3a3HAYKUMO,
[0 3a MEBHUX YMOB, NMPU HEOOXITHOCTI, B OpraHi3mi BIIOYBA€TbCS 3BOPOTHUMI
MPOILIEC PO3LIEIUICHHS 3arajlbHUX JIIMI/IB Ta 3 YTBOPEHHSM 1 BUKOPUCTAHHSIM KUPHHUX
kucioT Ta TAI, sSK €HepreTMYHOro wmarepiary y MeTaboNIYHuX mMpoIecax.
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[IpunarigHo HEOOXITHO BIAMITUTH, IIO Pi3HI KJIACH JIIMIMIB aKTUBHO BKIIOYAIOTHCS
710 CKJIaJy JKOBTKA SIUIIS JIe CKOHIICHTPOBAHO 10 99% BCiX JIIMiIIB SHUIIA: 11€ CTEPUHH 1
cTepoinu, kupu, dhochaTuam, xomaecTepod Ta riikommiau. Jlo ckiamy sl TaKox
BXOJIATh HEHACUYEHI KUPHI KOCJIOTHU: OJICTHOBA, JIIHOJIEBA Ta JIIHOJIEHOBA, a HACUYEHI
KUPHI KHUCJIOTH TIPEJICTaBIICHI MaJbMETHHOBOIO Ta cTeapuHoBot0. Docharuau
SEYHOTO KOBTKA Ipe/ICTaBIICHI OBOJICLIUTUHOM, oBoKe(hamiHOM Ta
oBOC(IHTOMIENIHOM. Bigomo, 110 TPUAMMITIIIEPOJIH € OJHIEI 3 HANOUIBII
7abiTbHUX (Qakiii JimiaiB, sika MpuiiMae aKTUBHY ydacTh B ix oOMiHi [16], BoHH
YacTillie BChOIO B OPraHi3Mi BHUKOPHCTOBYIOTHCS SK JKEpelao eHeprii. 3 JaHux
npuBeAeHUX Yy Tabmwmmi 1 BUAHO, IO TMPOTITOM EKCIEPUMEHTY pPiBEHb
TPUALIMITIILIEPOTY B CHpPOBATIl KpPOBI JOCHIAHMX Kypell OyB MEHIIUM, HIK Y
koHTpodii. Ha 30-ty moOy mociiay me 3menmenHs ckiano 13,5%, a va 60-ty i 90-Ty
no0y, BOHO cTaHOBWJIO BigmoBimHo 12,8-13,3%. Take 3HWKEHHS piBHS
TPUAIWIITIIIEPONY Yy  JOCHIAHMX Kypel MOXHa TOSCHUTH iX aKTUBHHUM
BUKOPUCTAHHAM SIK €HEPreTUYHOTO MaTepiaixy, a OKpiM TOro, I (ppakiis Jerko
MEPETBOPIOETHCS B HeeTepu(PiKOBaHI >KUPHI KHUCIOTH, KOTpPl TaKOX MOXKYTh
YTHII3yBaTUCS, K JHKEPENO €HEeprii 1 B JIMIAHOMY OOMiHI BOHM PO3TJSAAIOTHCS SIK
aHayoru rmokosu [17]. Ciix cka3aTH, 110 Y Yac aKTUBHOI SHUIIECKIaJKH SHEPreTUYHI
3aTpaTv y NTHII 3pOCTaloTh y Oarato pasiB [18], ToMy MOKHA 3pO3yMITH, TPUYHUHH
3HIDKEHHSI PIBHS TPUALIMIITIIIIEPOITY KPOBI IPOTATOM eKcriepuMeHTy. OTpuMaHi HaMu
Pe3yJIbTaTH Y3TOKYIOTHCS 3 pe3yJIbTaTaMHt JOCIIPKEeHb HIUX gociigaukis [19,20].
XonecTepon HaJICKUTh 10 TPyHH CTEpoiliB. BiH HagXxoauTh y KpOB’siHE pycio 13
KHUIIEYHUKY, CHHTE3Y€TbCS Yy BCIX KIITHHAX OpraHi3My 3a BHUKIIOYEHHSIM
EpUTPOLIUTIB. Alle BBAXKAETHCA, IO B OCHOBHOMY XOJIECTEPOJ HAAXOAUTH 3 KIITHH
MEUIHKH, siKa CuHTe3ye Moro 10 10%, a TakoXK 3 KUIIEUHUKY Haaxoauth Outst 80%.
Xonectepon Moxe mnepedyBaTH B KpOB1 SIK y BUIbHIM, Tak 1 3B’si3aHiid QopMi 3
IHIMUMU pedoBHHAMHM. Haaxonsuw B 1mia3My KpoOBi, BUIBHUN XOJIECTEPOJI 3a3HAE
erepudikaiii (CroiydaeTbcsi 3 BUIIUMU JKUPHUMU Kuciaotamu). l[lpu 1pomy
YTBOPIOIOThCS edipu xosectepoiry. HaromicTh, BOHM MOXYTh MEPETBOPIOBATHCS 3a
HEOOXITHOCTI 1 y BIIBHUN XOJIECTEpOJ, aje Il TEPEeTBOPEHHS BiAOYyBalOTHCS B
OCHOBHOMY B TI€UIHIIl. 3 XOJIECTEPOJy, SIKUA BXOJUTH JO CKJIAay JINOMPOTEINiB
CUHTE3YIOTbCSI CTEpPOIIHI TOPMOHH, KOBYHI KUCIOTH Ta 7-Aerimpoxonectepos. Kpim
BUIIIE 3a3HAYCHUX JIMIIB, Kl BXOJATH O CKJIaay SIHIA, B HbOMY MICTUTHCS OIS
1,6% xonecteposly Ta 1€ JedKa KUIbKICTh LEepeOpo3uiB. AJie XOJECTEpOJ SULls
30aJaHCOBAaHUN AHTHATEPOTC€HHUMH HYTPIEHTAMH — JIEHUTUHOM, JIIHOJIEBOIO
KHCIIOTOIO Ta BiTamiHamu [21]. 3 maHux mpuBeaeHUX y Ta0l. 1 BHIHO, IO MPOTATOM
EKCIIEPUMEHTY PIBEHb XOJECTEPOJIy B SIMISIX JOCTIAHUX HECYYOK 3a3HAB HE3HAYHHUX
3MiH, SK Yy TOpPIBHSHHI 3 KOHTPOJEM, TaK 1 B MOPIBHSAHHI 3 MEpea JIOCIHITHUM
nepioioM. Y 3aiiicHeHH] pi3HUX (Pi310J0TTYHUX (YHKLIA Opra”i3My, Ba>KJIMBa poOJib
HAJIEeKUTh ByryeBogaMm. KpiM cTpykTypHOI (yHKIII BYIJIEBOAIB, MPHU iX OKHUCHEHHI
OpraHi3M OTpPUMY€ 3HauHy KUIBKICTb €HEprii, siKa MOXKE aKyMyJIOBaTHCh B
Makpoepriuaux crnoinykax — AT®, AJI® ta AM®, a 3a motpebu, 1 MaKpoepru
PO3IICTUTIOIOTHCS 1 HAJAI0Th €HEPTito I OpraHi3My. 3 ¢i310J0T19HOT Ta 010XIMIYHOT
TOYKH 30pY OJHUM 3 BXIUBUX BYIIEBONIB [22,23] € TIIOKO3a, KA € 3B’SI3yIOUOI0
JAHKOI0 MK pi3HUMHU (hOpMaMU BYTJIEBOJIB, ajie MPH 1i OKMCHEHHI OpraHi3M TaKOX
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OTpUMY€E HEOOXiJIHy C€HEpriro Uil 3IIHCHCHHS pi3HOMaHITHUX GyHKIiA [24].
BpaxoByroun BaxXJIMBY pOJib TJIFOKO3U B MpoIecax 0OMiHY pEYOBUH, HAMH MPOBECHO
BUBYCHHS BIJIMBY HAaHOXEJATIB CEJICHY, [IMHKY Ta BiTaMiHy E Ha ii piBeHb y KpOBI
KypOK-HeCy4oK. Y Tabiy. 2 mpeacTaBieHl pe3yibTaTH JociikeHb. [IpoBeneHum
€KCIIEPMMEHTOM BCTAHOBJIEHO, IO PIBEHb IIIOKO3M KPOBI Kypel 000X rpymnax Ha
MOYaTKy JOCIHIJKEeHb OyB OJHaKoBHi, ane Bxke Ha 30-Ty q00y €KCIepUMEHTY BIH
IIOYaB 3POCTATH y KPOB1 JOCIITHUX Kypeil 1 OyB BIpOTiHO OLIBIINHN, HIXK Y KOHTPOJ
Ha 7,2%, a Hanani, Ha 60-90-Ty noOy, Takox OyB BiporigHo OutbmnuM Ha §,1-8,4%.
Crnip BiA3HAYMTH, TI0 Yy TPYyMHi KOHTPOJBHHUX HECYYOK DPIBEHb TIIOKO3H MOTATOM
JOCHITy TaKOK MOCTYIOBO 3POCTaB.

Tabnuns 2. KoHueHTpaunisi rJil0Ko3M B KPoBi Kypok-Hecy4ok (M = m; n =5)

Kontposb Hocmig
[Toka3sHukH Jo0a pociimKeHb M+ m M<m % 110 KOHTPOJIIO
JI0 TOCTI Y 4,50+0,11 4,60 +£0,19 -
[ ToK03a 30 4,11 +0,09 4,41 £ 0,07** 107,2
MMOHL/HM’s 60 4,57 £ 0,07 4,94 +0,08** 108,1
90 4,60+0,11 4,99 +0,10* 108,4

[Mpumitka: — *p<0,05; *p<0,01; *p<0,001 — MOPIBHSAHO 3 KOHTPOJIEM.

[Ipo Te, 301/IbIIIEHHST KOHLIEHTPALIi IJTI0OKO3M B KPOBI HECYYOK JOCIIIHOI IPYyNH
Oyno Ol cyTTeBUM. Ha Hamn morisij, Taki 3MiHH, MOKHA TTOSICHUTH HEOOX1IHICTIO
HAKOMHMYEHHS IIbOTO METAOONITYy Ui MOJAibIIOTO AaKTHMBHOTO BHUKOPHCTAHHS SIK
EHepreTMYHOTr0 MaTepialy B CHHTETHYHUX Tporeccax. MoKHAa BHCIOBHTU
MPUITYIIEHHS, 10 TJII0KO3a, HEOOXigHA SK JKEpeno eHeprii sl 3a0e3neyeHHs
CUHTE3Y CKJIAJOBUX SIMIA, SIKI BiIOYBaIOThCS B OpraHizMi HecydoK. OCKIJIbKU si€uHA
MPOYKTUBHICTh Y JIOCTITHUX HECY4OK Oyja BHINOIO, HIXK Y KOHTPOJIi, TO 1 PiBEHb
IJIIOKO3M aJIeKBAaTHO 3pocTaB. Ha yyacTh LMHKY 1 CeJeHy B peryJisiiii eHepreTuIHuX
NpOIIECIB 3BEPTAIOTh yBary okpeMi aBtopu [25,26]. YV naHMx AOCHTIHKEHHSX
NpEeJICTaBJICH] pe3y/bTaTy BIUIUBY HAHOAKBAXEIATHUX PO3YHMHIB CEJEHY, LIMHKY Ta
BiTaminy E Ha piBeHb 3araqbHUX JIiMi/1iB, TPUANUITIIIIEPOIIIB 1 XOJIECTEPOITY, a TAKOX
TJIFOKO3M Yy KPOBI KYypOK-HECYYOK. AHami3 JpKepes JITepaTypu CBIIYUTH, IO Taki
3MIHU € pe3yJbTaTOM BIUIMBY XE€JATHUX PO3YHMHIB CEJIEHy Ta IMHKY, fKI €
KodakTopaMu OaraTb0X (PEPMEHTHHX CHUCTEM, IO 3a0€3MeuyroTh OOMIH OKPEMHX
¢dpakmii mgimigie [15,17,19]. Pasom 3 TuMm, HEOOXIAHO BIAMITHTH 1 BaXKJIUBY pPOJIb
BiTaMiHy E K *KUPOPO3UMHHOTO, SIKUM Oepe aKTUBHY y4acThb SIK B OOMiH1 JIMIIB, TaK
1y 3aXMCT1 OpraHi3My BiJ Aii BUIbHUX paJiiKalliB. BcTaHOBIEHO, 110 aHTUOKCH/IaHTHA
posb BiTaMiHy E 3ymoBieHa sk Horo mnokamizamiero y docdominigHux mapax
KJIITUHHUX MeMOpaH, Tak 1 KOHTaKTaM{ 3 HEHAaCUYE€HUMU KUPHUMHU KuciaoTamu [27].
Biramin E Moxke Jerko yTBOPIOBaTH KOMIUIEKCH 3 HEHACUYEHHMH >KUPHUMH
KHCJIOTaMH, 1, TUM CaMHM, 3a0e3MeuyeThcsi cradimizaiis O10J0TIYHUX MeMOpaH
kiituH [28]. CTOCOBHO pOJTi TIIOKO3U B OpraHi3Mi HECY4YOK, 3a3HAYUMO, IO KpiM
CTpYKTypHOi (YHKIIi, 3a ii OKHCHEHHS OpraHi3M OTPUMYE EHEPrio, SKa MOXKE
CHOYATKy aKyMYJIIOBaTHUCh B Makpoepriynux crnoiykax — AT®, AJI® ta AMO, a
npu moTpedl LI MaKpOEPTiyHI CHOIYKH JIETKO PO3IICIUTIOIOTHCS 1 HaJal0Th €HEPriio
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IUIA OpraHi3My MiJ yac popMyBaHHS Ta 3HECEHHS siLs. BpaxoByloun BaXKIHMBY pOJIb
[JIIOKO3U B Mpolecax 0OMiHy pedyoBHH, HAMH 1 OyJ0 MPOBEIEHO BUBYCHHS BIUIMBY
HAHOXEJATIB CeleHy, IIMHKY Ta BiTaMiHy E Ha 11 piBeHb y KpPOBI KypOK-HECYYOK.
OT1xe, OTprMaH1 HaMH pe3yJIbTaTH BIUIMBY HAHOXENATIB CEJIEHY, LIMHKY Ta BITaMiHY
E, sx 1 iHmmx HaHoakBaeneMeHTIB [29,30,31], cBiguarh Mpo iX MO3UTUHMM BIUIMB Ha
(bi310710T1YHI TIPOIIECH, SKI BIAOYBAIOThCS B OpraHi3Mi KypOK-HECYy4oK 3a il
3aCTOCOBAHUX MPENapaTiB.

BucHoBku. 1. 3acTocyBaHHs HaHOAKBaxelaTiB CeJeHY, [IMHKY Ta BiTaMiHy E,
K JOOaBKH JO pPAaIliOHy KYpPOK-HECYYOK CHPHUSJIO 1HTEHCHUBHOMY BUKOPHCTAHHIO
3araJbHUX JIMiJIB Ta TPUALUITIIIEPOTIB il YaC YTBOPEHHS Ta BIAKJIAJAHHS SHLIA.
2. BiporiiHux 3MiH BMICTY XOJIECTEPOIYy B OpraHi3Mi HECY4YOK 3a Jii 3rajJlaHux
mpenapariB HaMu He 0yJI0 BCTaHOBJIEHO. 3. PiBeHB TIIFOKO3M KPOB1 y MTHII AOCTIAHOT
Ipynu MiJ 4ac 1HTEHCUBHOI SILEKJIAJKH 3a 11 HaHOAKBAaXeJaTiB CEJIeHY, LMHKY Ta
BiTamiHy E OyB BIporiHO OUIBIIUM Yy HECYYOK AOCIIAHOI TPYIH, IO CBIAYUTH MPO
aKTUBHE BHMKOPHUCTaHs I[bOTO MeETaloJliTa y Mpolecax CHUHTE3y CKIaJOBHUX YAaCTHUH
aing. [lepcrieKTHBOO MoAaNbIIMX AOCTIIPKEHb € BUBUEHHS BIUTUBY XE€JIATHUX CIIOIYK
METaJIB CEJeHY, [IMHKY 3 JeSKHMMH BOJOPO3YMHHUMU BiTaMiHaMU. 3HAUHUN 1HTEpEC
TaKOXX TPEJICTABISAE BUKOPUCTAHHS IHIIUX OIONMUAHUX 1 OOr€HHHMX EJEMEHTIB 1,
30KpeMa, repMaHiio, KylpyMmy Ta JESKHX IHIIUX METANIB Ta iX BIUIMBY HAa OpraHi3M
MPOJIYKTUBHOI CLILCHKOTOCTIOAPCHKOT NTHUINl Ta 1HIIMX BUJIB TBapuH. Bupaxkaemo
mpy MNoAsKy KomnaHli «HaHomaTepiaii Ta HaHOTEXHOJOTID» 3a MOJKIIHUBICTb
BUKOPUCTAHHA Yy TMPOBEACHHI JOCIPKEHb HAHOXENaTHUX e€JeMEHTIB Se, Zn 1
BiTaminy E.
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N3MEHEHHUE COIEPKAHUSA OBIIUX JIMIIUIOB,
TPUALAITJIUIEPOJIOB, XOJECTEPOJIA U YPOBHS I'/IFOKO3bI B
KPOBHU KYP-HECYHIEK IO BAIUSHUEM HAHOAKBAXEJIATOB
CEJIEHA, IMHKA U BUHAMMHA E.

Humemenko H., Ko3uii B.. OMenbuyk O., EMenbsinenko A., [Topommnckas O.,
CroBoOerikag JI.

B cmamwve omobpadicenvl pezyivmamsl uUCCie008aHUL GIUAHUSL AKBAXENAMO8
celleHa, yunka u sumamvuna E na nokazamenu aunuoHo20 u yene800H020 0OMeHa y
Kyp-Hecywek. Hccnedoanus, npogoounuch Ha Hecywkax nopoosi Jloman bpayH.
Ilooonvimuvie HeCcywKu NOIYYAIU CIMAHOAPMHBIL PAYUOH C 000ABKOL AKBAXENAMHbBIX
pacmeopos cenena 6 0oze 30 mi/ke kopma, yunxka - 30 mu/xe, u eumamuna E — 40
me/ke xopmy. Onwvim  npooonxcancs 6 meuenue 90-ma Onei. I[lpumensemvie
npenapamol 8bl36aiU YEeIUUeHUe COOEPHCAHUS 0OUWUX TUNUOOB CbIBOPOMKU KPOBbL
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Ha 15,8-25,0%, na 60-ii u 90-1i Oenv s5xcnepumenma 8 epynne noOONbBIMHBIX HECYULEK.
Yposenv mpuenuyeponos cuuzunca y nooonvimmuwix Hecywex Ha 12,8-13,3%, a
Xollecmepona CHU3UICS mak dce 8 npedenax 4,7-6,1%. Konyenmpayusa enoxosvt 6
KpPO8U NOOONBLIMHOU NMUYbL 8 medeHue dKkcnepumenma ovina oonvute Ha 7,2-8,4% no
CPABHEHUIO C KOHMPOTILHOU 2PYNNOU HeCYUleK.

Kniwwueevie cnoea: Hawoaxenamwl, celeH, YUHK, o0Owue  JIUNUObL
MpUueIuUYepo.Ivl, X01ecmepol, 210K03d, Kypbl-HeCyUKU.

CHANGE OF TOTAL LIPIDS, TRIGLYCEROL, CHOLESTEROL
AND GLUCOSE CNTENTIN THE BLOODOF LAYING HENS UNDER THE
INFLUENCE OF NFNOAQVAHELATESOF SELENIUM, ZINC AND
VITAMIN E
Nishchemenko M., Koziy V., Omelchuk O., Emelyanenko A., Poroshinska O.,
Stovbetska L.

The results of the study of the influence of selenium, zinc and vitamin E aqua
chelates on lipid and carbohydrate metabolism in laying hens are reflected in the
article. In the studies carried out on the layers of the breed, Lohman Brown examined
the effect of the addition of selenium nanochemistry solutions at a dose of 30 ml / kg,
zinc 30 ml / kg, along with vitamin E - 40 mg / kg of feed. The experiment lasted for
90 days, the use of the above-mentioned drugs caused changes in the content of the
studied parameters, namely: a significant increase in the content of total serum lipids
on the 60th and 90th day of the experiment in the experimental groups by 15.8-25.0%
, and the level of triacylglycerol decreased in experimental layers by 12.8-13.3%. The
study of cholesterol levels during the experiment revealed only a tendency to
decrease within 4,7-6,1%. The concentration of glucose in the blood of the
experimental layers during the experiment was significantly higher in the experiment
by 7.2-8.4% compared to the control group of the layers.

Key words: laying hens, blood, lipids, nano-aquhelates, selenium, zinc, vitamin
E.

UDC 577.352.315:612.33 DOI: 10.37000/abbsl.2019.94.06
STRUCTURALLY-FUNCTIONAL CHARACTERISTICS OF PROTEIN
PLASMOLEMS OF ENTEROCYTES JEJUNUM OF CATTLE IN THE
FETAL PERIOD OF ONTOGENESIS
D.Masiuk
Dnipro State Agrarian and Economic University

In accordance with the stated aim, a theoretical generalization and a new
solution to the scientific problem are revealed, which is revealed in new scientific
data on the characteristics of the structural components of the mucous membrane of
the cavity of cattle fetus, the dynamics of cytometric indices of epithelial cells with a
curved border of the cavity of structural proteins of the plasmolema of intestinal
epithelial cells and age-related changes in the activity of hydrolytic and transport
enzymes on the apical bazolateral membranes and intestinal cells fetus of cattle. For
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the first time, the polypeptide composition of Fc-y-receptors of the cell envelope of
enterocytes in the fruiting period of ontogenesis was identified, the regularities of
formation of modulation of Fc-y-receptor expression were studied and their
localization on plasmolemma of cattle enterocytes was established.

Key words: fetus, cattle, jejunum, enterocyte polypeptides, apical membrane,
basolateral membrane, Fc-y-receptor proteins, transport enzymes, hydrolytic
enzymes.

Introduction. The research of the patterns of development of digestive organs
in productive animals during prenatal ontogeny creates the preconditions for ensuring
the appropriate level of their vitality at birth [1]. At the same time, determination of
physiological and biochemical criteria for the functioning of the organism in the
uterine period is impossible without taking into account the morphological and
biochemical aspects of their growth and development [2]. In this regard, the study of
age-related structural differentiation of the jejunum mucous membrane of the cattle in
the fetal period of ontogenesis will allow to determine the intensity of its morpho-
functional transformations and will allow to form an appropriate idea of the
specificity of prenatal formation of membrane digestion and absorption as a basis
hemo- and amniotrophic nutrition to postnatal digestion, which will allow to reveal
the pathogenesis of gastrointestinal disorders in newborn animals under conditions of
intensive anthropogenic factors [106]. At the same time, information about the
regularities of the structural and functional organization of the plasma membranes of
intestinal mucous membranes in the period of pre-natal development is fragmentary
and non-numerical today, and the data on the determination of the activity of
hydrolytic enzymes of apical and basolateral membranes the cattle fetus are almost
absent.The reseach of the expression of the activity of the membrane enzymes of
enterocytes will allow to determine both the general patterns of their formation in
prenatal ontogenesis, and the peculiarities of the formation of individual units
responsible for the development of potential opportunities for interaction with
biologically active components of colostrum. Fc-y receptors provide the supply of
immune complexes to competent cells, which in turn form specific clones of
lymphocytes and stimulate the development of the immune system [3]. They are
widely represented in mammalian cells of different histotypes, in particular in the
yolk sac, placental syncytiotrophoblast, in the postnatal period of ontogenesis in the
small intestine, capillary endothelium, hepatocytes, renal proximal tubules,
respiratory epithelium [4] and epithelium [5]. For today, the localization of Fc-y
receptors in intestinal cells has been sufficiently studied and the mechanisms of
transfer of immunoglobulins through the placenta of rodents and humans to the fetus
and small intestine in newborn mammals (including cattle) have been elucidated [6—
8]. At the same time, there is no information on the distribution of FcyR and their
involvement in the activation of immune mechanisms in the cattle fetal period. In
connection with the above scientifically it is important to investigate the expression
features of cattle plasmolemma proteins in the cattle during the fetal period of
ontogenesis, in particular, the patterns of expression of the Fc-y-receptors of the
enterocyte plasma membrane of jejunum intestine of cattle fetus. The results of the
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study of the peculiarities of structural and functional transformations of the
plasmolema proteins of the bovine intestine in the fetal period of ontogenesis will
allow to develop scientifically sound safe methods of immunocorrection and
prevention, which will contribute to the increase of vitality and the maximum level of
realization of the genetic potential of animal productivity.

The goal of this research - is to determine the features of structural and
functional transformations of the enterocytes plasmolemma proteins of the cattle in
the fetal period of ontogenesis.

Materials and methods of research. The experimental part of the work was
carried out on the basis of the meat processing enterprise “ Yuvileinyi” of
Dnipropetrovsk region. A total of 80 cattle (Holstein breed), two to nine months old,
with an average weight of 0,6-39 kg obtained from clinically healthy cows, were used
in the slaughtering. The age of the fetus was determined by the weight and length of
the body, as well as the development of skin derivatives according to A.P.
Studentsovym. Laboratory studies were conducted in the problematic research
laboratory of physiology and functional morphology of productive animals of the
State Scientific University of Ukraine and the problematic laboratory of internal
diseases of animals of the National University of Life and Environmental Sciences of
Ukraine, Kyiv. After euthanasia of the fetus, the abdominal section was dissected and
the jejunum was isolated. Separation of the mesentery determined the length and
middle of the intestine, removed the contents, and then selected part (30% of the total
length from the middle portion of the organ), which was used to obtain isolated
enterocytes. In the experiments we used a section of the intestine in the early fetal
period (two, three and four months) with an average length of 0.8 m; in the late fetal
period (five, six, seven, eight and nine months) 1.7 m, which was turned out of the
mucous membrane outside or cut lengthwise and divided into small segments of 1.5—
3 cm and washed thoroughly ( 4-5 times) with cold (4-6 ° C) medium of the
following composition: 120 mM NaCl and 1 mM HEPES, the pH was 7,4 with the
help of dry Trice. The method of cutting the intestine into fetus from two to four
months of age was used instead of rotation due to its small diameter.The basis for the
selection of intestinal cells was the chemical (citrate/EDTA) method (Tomchuk V.A.
Usatiuk P.V. Tsvilikhovskyi M.I. Melnychuk D.O., 1994), on the basis of which an
author's modification of the method was developed (Patent utility model No. 118136
Ukraine. Method of producing isolated enterocytes of cattle fetus). The quality of the
obtained epithelial cells was evaluated by morphological and functional
parameters.To obtain apical and basolateral membranes from the suspension of
isolated jejunum enterocytes of cattle fetus used the basic method of differential
centrifugation (Tsvilikhovskyi M.I. Usatiuk P.V. Melnychuk D.O., 1988) in our
modification (Patent for utility model No. 118133 Method of fractionation of plasma
membranes of isolated enterocytes).The amount of total protein in membrane
preparations was determined by the Lowry method in Miller modification (Miller,
1964). The activity of alkaline phosphatase (KF 3.1.3.1.) Was determined in the
apical and basolateral membranes by the Garena-Leventhal method, v-
glutamyltransferase (KF 2.3.2.2.), Lactase (KF 3.2.1.23.), Na+, K+-ATPase (KF 3.6
3.9), Ca2+, Mg2+-ATPase (KF 3.6.1.3) and Mg2+-ATPase (KF 3.6.3.2) according
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to Boldyrev's recommendations (Boldyrev A.P., 1977). Studies on the content and
composition of the structural proteins of plasmolemic enterocytes were performed by
polyacrylamide gel electrophoresis of 1 mm thickness (Laemmli, 1970).
Immunospecific detection of 19G-Fc-y receptor (FcyR) complexes was performed by
immunoblotting (Towbin H., 1988).Experimental studies have been conducted to
comply with the requirements of Law of Ukraine No. 3447 - IV of 21.02.06 “On the
Protection of Animals from Cruelty” and are consistent with the basic principles of
the “European Convention for the Protection of Vertebrate Animals Used for
Experimental and Scientific Purposes” (Strasbourg, 1986), the Declaration on the
Humane Treatment of Animals (Helsinki, 2000), and the National Congress on
Bioethics, "General Ethical Principles for Animal Experiments” (Kyiv, 2001). The
obtained digital data were statistically processed: the arithmetic mean (M) was
determined; its error (m). The probability of differences of the mean values was
established by Student's criterion. Changes in indicators were considered significant
at p <0.05 (including p <0.01 and p <0.001).

Results. In the early fetal period of ontogenesis, the thickness of the entire
intestinal wall was found to be 331.7 £ 6.88 pum. In two-month fetus genesis of the
mucous membrane occurs simultaneously, accompanied by changes in its relief and
sizes of villi. At this time, the intestinal villi, both in height and width, are almost
identical. At the apex of the villi the epithelium becomes single-row prismatic, and in
the region of the base and lateral surface remains multi-row. With age (up to three
months old), small epithelial-connective tissue growths completely transform into
true villi (first generation). This is indicated by an increase in the diameter of the
empty intestine, which occurs due to the rectification of the mucous membrane and
the disappearance of the temporal villi. During the early fetal period, the thickness of
the wall of the gut and mucous membrane is increased more than twice, its own
mucous membrane is formed, the height and the width of the villi increase. In the late
fetal period, the thickness of the wall of the empty intestine and its mucous
membrane increases moderately, and the height of the villi also increases. By the age
of seven months the fetus, the mucous membrane and intestinal wall gradually
become thicker, mainly due to the development of its own plate. Then the height and
width of the villi does not actually change. Until the last month of uterine
development, the width of the intestinal wall continues to increase significantly and
the villi lengthen. The linear dependence of the growth of the thickness of the
intestinal wall, its mucous membrane and its own mucous plate in the late fetal period
was established. Moreover, the development of the villi is asynchronous, with
significant variations in height and width.The dependence of the cell sizes and their
nuclei on the specific function that they perform in separate areas of villi and crypts is
proved. It should be noted that during the fetal period in the area of the base of the
villi and crypts, the volume of nuclei increased 1.21 and 1.42 times, respectively,
while in the area of the apex and lateral surface of the villi decreased by 1.46 and 1,
respectively, 22 times respectively.According to the results of studies in the apical
membrane in the early fetal period, 27 and 25 protein fractions were detected in the
jejunum enterocyte plasmolemas of the cattle in the apical and basolateral
membranes, respectively. In the apical membranes of enterocytes of two-month-old
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cattle, 25 protein fractions with a molecular weight of 9.6 to 205 kDa were detected.
In addition, if high molecular weight fractions of polypeptides with a molecular
weight of 250 kDa and 300 kDa emerge from the age of three months of calf
embryos. In addition, 23 protein fractions with a molecular weight of 9.6 to 120 kDa
were detected in basolateral membranes of enterocytes of bi-monthly fetus. It is
interesting to note that there are no polypeptide fractions with a molecular weight of
22.5 kDa, 37 kDa, 155 kDa, and 170-185 kDa, which are present in the apical
membranes, but there are proteins with a molecular mass of 19 kDa, 24 kDa, and 66
kDa.In the early fetal period, dynamic changes occur in the polypeptide composition
of the apical and basolateral membranes of enterocytes, characterized not only by
changes in their ratio but also by redistribution between the poles of these cells. In the
basolateral membrane of enterocytes from the four-month-old embryos, the content
of low-molecular-weight protein fractions decreases, and high-molecular
polypeptides with a molecular weight of 155 kDa appear.In the late fetal period, 31
and 27 protein fractions of molecular weight from 9.6 kDa to 300 kDa, respectively,
were found in the plasmalemma of the enteric cell enterocytes in the apical and
basolateral membranes. A feature of the apical membrane of enterocytes at this stage
Is the presence of proteins with a molecular mass of 80 kDa and 95 kDa, which are
absent in the membranes of the fetus of four months of age. At the same time, the
content of low molecular weight protein fractions and the increase of polypeptides
with a molecular weight of more than 100 kDa decrease in enterocyte membranes.
Fractions of polypeptides with molecular weights of 24 kDa and 66 kDa emerge from
the age of seven months of embryonic development. In the late fetal period, 25
protein fractions with a molecular weight of 9.6 to 155 kDa were detected in the
basolateral membranes of five month old fetus enterocytes. At this time there is a
decrease in the content of low molecular weight protein fractions (3.3 times;
p<0.001) and an increase in the proportion of high molecular weight. In addition,
proteins with a molecular weight of 9.6-14.2 kDa disappear from the age of seven
months, and proteins of the molecular weight of 300 kDa and 170-185 kDa from the
six-month age. In the apical membrane of enterocytes of nine months of age, the
content of proteins with a small molecular weight (from 21 kDa to 33 kDa) is
predominant in comparison with basolateral, whereas in the basolateral membrane,
much heavier proteins (from 35 kDa to 300 kDa) dominate. A higher (p<0.05-0.001)
protein content with a molecular weight of 17 kDa, 21 kDa, 22.5 kDa, 24 kDa, 26
kDa, 29 kDa, 31 kDa, 33 kDa, and 46 kDa was established in the apical membrane,
and in the basolateral membrane of polypeptides - 15.5 kDa, 35 kDa, 39 kDa, 43
kDa, 52 kDa, 63 kDa, 66 kDa, 87 kDa, 100 kDa, 155 kDa, 170-185 and 300 kDa. In
the late fetal period, significant changes in the protein composition of the apical and
basal membranes of enterocytes occur, characterized by their dynamic distribution
between the poles of enterocytes with a predominance at nine months of age, with
larger masses on the basolateral membrane and with a smaller basal membrane.The
activity of transport ATPases of the plasma membrane of the bovine jejunum
enterocytes in the early fetal period of ontogenesis gradually decreases in both
morpho-functional regions of the plasmalemma with the higher activity of these
enzymes on the basolateral membrane. The highest activity of Na*, K*-ATPases in
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both membrane fields is observed in two-month ages fetus. Comparing the activity of
the enzyme between the individual sites, the plasma membrane is set at high altitude,
it remains in the base part of the membrane lower on the apical course throughout the
early period of the fetal period, with each incision being obligatory. The dynamic
activity of the Ca?*, Mg?" -ATPase of the usually investigated periodic period is
similar to that of the Na*, K*-ATPase, with known support for active action in the
two-month ages fetus. Present, the activity of Ca?*, Mg?*-ATPase at the baseline
meteorization when compared to the apical membrane of the usually average period
was an average time of 2.2 times. The activity of Mg?*-ATPase on the membrane of
enterocytes has lower activity of other ATPases in the same period and in a larger
placement on both sites of the plasmolemma. The localization activity of Mg?*-
ATPase prevails on average by 21% over the baseline weathering. The peculiarities
of the dynamics of the activity of transport ATPases of the plasma membrane of
small intestine enterocytes of the cattle at the beginning of the fetal period is
determined by the steady tendency to decrease them on both macrodomains of the
plasmalemma in all experimental enzymes against the background of their higher
content in basolateral cells.The dynamics of the activity of hydrolytic enzymes of
bovine enteric plasma enterocytes in the early fetal period of ontogenesis is
characterized by a redistribution of their polar activity, which may be related to the
genetically determined processes of morpho-functional transformation and
differentiation of membranes by metabolic mutations.The highest activity of alkaline
phosphatase in the apical membrane of enterocytes is observed in three-month-old
fetus. Subsequently, the activity of this enzyme significantly decreased significantly
at the age of five months by 3.3 times (p <0.001), by seven months by 4.1 times (p
<0.001), and by 8 times at the end of the late fetal period (p <0.001). compared to the
three-month fetus. In contrast, the dynamics of alkaline phosphatase activity on the
basolateral membrane is less variable. The peak of the enzyme specific activity (2.8
times) occurs in five months. When comparing the activity of this enzyme between
the individual sections of the plasma membrane, its higher activity in the basolateral
membrane during the whole fetal period is established. In the subsequent to seven
and nine months of age, the activity of this enzyme gradually decreases respectively
by 1.7 and 2 times (compared to five months). The dynamics of lactase activity in the
basolateral membrane is similar to its activity in the apical membrane.Comparing the
activity of lactase between individual macrodomains of the plasmalemma, it was
found that its activity is significantly higher in the apical membrane compared to the
basolateral membrane during the entire fetal period. So at the age of three months this
ratio was 3.4; five months - 2.8; seven months - 2 months, and nine months - 6.8 due
to a sharp decrease in the activity of this enzyme in the basolateral membrane by the
end of the fertile period.The most active activity of y-glutamatransferase is observed
in the three-month fetus both in the apical membrane and in the basic therapy of the
membrane. At the same time, the activity of this enzyme in the apical membrane is
uniformly placed on placement (in the case when in the past there remain male winds
1.4 times, in the seven-month period - 1.6 times, in the deficit - 2.1 times with
decreasing with three-month planes ). In baseline therapy, the membrane dynamics
that produce y-glutamatransferases up to seven months are similar to the dynamic
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apical areas, but there is a fetus periodic progression that decreases 5.5-fold with
decreasing three-month age.The results of immunoblotting showed the overall
convergence of the composition of Fc-y receptors extracted from the apical and
basolateral membranes of the jejunum enterocytes of the bovine intestine in the fetal
period of ontogenesis. Proteins that bind IgG upon incubation of nitrocellulose after
transferring to it the pAGE-separated membrane proteins were represented by
polypeptide zones with molecular weights of 120 kDa, 87 kDa, 72 kDa, and 43
kDa.Dynamics analysis of the Fc-y plasmolemma macroscopes showed that the total
concentration of 1gG receptors on the apical membranes was significantly achieved in
five-month numbers of 1.3 times, in seven-month fetuses at 2.2 months (compared to
the constant content of Fc-y-receptor proteins). compared to three-month flat ones).
Subsequently, at nine months fetus, the content of receptors is rapidly reduced by
almost three times (p <0.001) (compared to the 7 changing planes) and in fact still
remain the old planes for 3 minimum years. The main membrane contains the highest
content of Fc-y- receptors, which work in 5 male fetuses. At present, 1.7 and 2.8
people (p <0.001) (compared to such planes) should be used continuously for seven
and disinfected appropriately concentrated protein product receptors. Comparing the
content of Fc-y receptors between different polar parts of plasma membrane
enterocytes reveals that they are usually in the main periodic period of their
concentration higher at the baseline level, lower at the apical level (at three months of
age by 42%, at five months by 77%, at nine months by 16% for the reduction of the
fruits of the seven months, where their localization prevails on the apical membrane
(by 67%).At the same time, quantitative analysis of individual polypeptide zones
revealed a significant increase in the content of Fc-y-receptor proteins with a
molecular weight of 87 kDa extracted from the apical membrane of enterocytes from
the third to the seventh month of the fetal period. In contrast to the apical membrane,
no significant changes in the content of the receptor protein with this molecular
weight were detected in the basolateral membrane protein fraction. The highest
content of 72 kDa Fc-y receptors was observed in the apical membrane fractions of
five- and seven-month-old fetus. Unlike the apical membrane, fractions of the
basolateral membrane had a maximum concentration of this protein at three and five
months of age. Particularly noteworthy is the fact that equally directed reduction of
the content of Fc-y-receptor proteins with molecular weight - 87 kDa, 72 kDa and 43
kDa in the fetus of nine months of age on the apical membrane and on the basolateral
membrane of enterocytes. The dynamics of changes in the content of individual
polypeptide zones with molecular weights of 120 kDa, 87 kDa, 72 kDa, and 43 kDa
in general coincided with the dynamics for the total content of Fc-y receptor proteins,
which may be due to the affinity of the genes encoding these polypeptides, and
general physicochemical properties of proteins of this family.The peculiarities of
structural and functional transformations of the plasmolemic proteins of the cattle
jejunum’s enterocytes in the fetal period of ontogenesis were established. For the first
time quantitative characterization of structural components of the jejunum mucous
membrane of cattle fetus is investigated, the dynamics of cytometric indices of
epithelial cells with a striped border of the cavity of cattle fetus and the level of
structural proteins of the plasmolyme of the intestine during the intestinal period of
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the intestine are determined. Changes in the activity of hydrolytic enzymes and
transport enzymes on the apical and basolateral membranes ana intestinal cells of
cattle. The conducted researches were able to identify the polypeptide composition of
Fc-y-receptors of the cell envelope of enterocytes in the fertile period of ontogenesis,
to investigate the regularities of formation of modulation of the expression of Fc-y-
receptors and to establish their localization on the plasmolemy of enterocytes of
cadaveric fetus.

Conclusions. Age-related structural differentiation of the hollow mucosa in
cattle during the fetal period of ontogeny is determined by the intense morpho-
functional transformation of the components that ensure the formation of postnatal
digestion and colostrum immunity. Protein composition of the apical and basolateral
membranes of the uterine enterocytes in the early fetal period is characterized by: a)
in the apical and basolateral membranes (at different stages of research), respectively,
27 and 25 protein fractions; b) polypeptide fractions with molecular weights of 22.5
kDa, 37 kDa, 155 kDa, and 170-185 kDa are absent in the apical membranes, which
are absent in the basolateral, and conversely, in the basolateral membranes, proteins
with a molecular mass of 19 kDa, 24 kDa, and 66 are available kDa.

The activity of transport ATPases of the plasma membrane of the bovine
jejunum enterocytes in the early fetal period of ontogeny gradually decreases at both
morpho-functional regions of the plasmalemma with higher activity of these enzymes
on the basolateral membrane. Immunoblotting revealed Fc-y-receptor proteins of the
apical and basolateral membranes of the hollow enterocytes with molecular weights
of 120 kDa, 87 kDa, 72 kDa, and 43 kDa. Expression of 120 kDa, 87 kDa, and 72
kDa molecular weight polypeptides that exhibit Fc-y-binding activity is characterized
by their predominance on the basolateral membrane by the middle of the fetal period.
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CTPYKTYPHO-®YHKUHIOHAJIbHA XAPAKTEPUCTHUKA BLJIKIB
IIJIASMOJIEM EHTEPOIIMTIB KOPIB B ®ETAJIbHUAM ITEPIO/
OHTOI'EHE3Y

Macrok /1.

Bionogiono 0o 3asnenenoi memu poskpumo meopemuune y3a2aibHenHs ma HoGe
piulenHs npoonemu wooo Xapakxmepucmux CmpYKmypHUxX KOMHOHEHMI8 CAU3080i
0OONOHKU NOPOIICHUHU BeIUKOI poecamoi Xyooou, OUHAMIKU YUMOMEMPUYHUX
NOKA3HUKIG enimeniaibHux KIimuH i3 3i2HYmum KOpOOHOM NOPOXCHUHU CIMPYKINYPHUX
OIiNKI6 naazmonemu Kiimun enimeito KUeYHUKAa ma GiKOBUMU 3MIHAMU AKMUBHOCMI
2IOPONIMUYHUX MA MPAHCNOPMHUX (epMeHmié Ha BepXiBKOBUX 0A3aNbMepalbHUX
000NIOHKAX Ma KUWKOBUX KIIMUHAX NA00Y Geauxoi pocamoi xyooou. Bnepue
8UsAGNeHO  nojxinenmuoHuu — ckiaod  Fc-y-peyenmopie  knimunHOi  000710HKU
eHmepoyumie y nepioo NJI00OHOUIeHHSI OHMO2EeHe3), BUBYEHO 3AKOHOMIPHOCHII
Gopmysanus mooyayii excnpecii Fc-y-peyenmopie ma ix noxanizayiro Ha niazmo
Jemi. Bcmanoeneno enmepoyumu 8enukoi poeamoi xyooou.

Knrwuoei cnoea: nnio, senuxa poeama xyo0oba, enmepoyumapui noainenmuou,
8epxXieKo6oi MmembOpanu, bOazonameparvHa MmembOpana, oOiku Fc-y-peyenmopis,
MPAHCNOPmMHI (hepmenmu, 2i0poimudti hepmenmu.

CTPYKTYPHO-®YHKIIMOHAJIBHASI XAPAKTEPUCTUKA
BEJKOB IITIA3MOJI SHTEPOIIUTOB KOPOB B ®ETAJIbHBIN MEPUO/]
OHTOI'EHE3A

Macrok /1.

B coomeemcmeuu ¢ nocmaeneHHol yeivbld NPOBEOEeHO MeopemuiecKoe
0000WeHue U HOB0e peuieHue HAYYHOU NpobaeMbl, 6blAGIeHI OaHHble O
XApaKmepucmukax cmpyKkmypHvlX KOMHOHEHMO8 CAUUCMOU 000J0YKU NOJOCHU
n1ooa  KpYnHo20 — po2amoeo  CKOMmd,  OUHAMUKU — YUMOMEmpUulu,  UHOEKCbl
SNUMENTUATILHLIX KIeMOK C U302HYMOU 2paHuyell nojiocmu CmpyKmypHulX 0e1Ko8
NIA3MONIeMbl  KUMMEUHbIX SNUMENUATIbHbIX KIeMOK U  B03DACHHblE USMEHEeHUs.
AKMUBHOCMU  2UOPOIUMUYECKUX U MPAHCNOPMHBIX (DepMeHmo8 HA ANUKATbHBIX
Oa301amepanbHbiX MeMOpPaHax U KIemKax KUWEYHUKA N100a KPYNHO20 pPo2amozo
ckoma. Bnepevie evisisnena noaunenmuonas xomnosuyus Fc-y-peyenmopos
K1emo4HOU 000J0YKU SHMEPOYUMO8 8 NePUod NI0OOHOULEHUSI OHMO2EHe3d, U3YYUeHbl
3aKOHOMepHOCMU BopMuposanus mooyaayuu sxkcnpeccuu Fe-y-peyenmopoé u ux
JIOKAU3AYUSL HA NAAZMOJIEMMe. IHMEPOYUMbL KPYRHO2O PO2AMO20 CKOMA.

Knioueevie cnosa: nnoo, Kpynuwlii pozsamelii  CKOM, HOIUNENMUOb
SHMEPOYUmMos, anuKkalvbHas MemOpana, Oazonamepanrvias membpana, Fc-y-
peyenmopHvle benKu.
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B3AEMO3B’AA30K MI’K KOPTUKO-BETETATUBHUMUAU
MEXAHI3MAMM PETYJISIIII TA BMICTOM TPUAIIAJITJIIIEPOJIIB B
KPOBI CBUHOMATOK 3A YMOBHM JIIi TEXHOJIOTTYHOI'O
IHOAPAZHUKA
P. ITocroii , B. Kapnoschkuid, /I. KpuBopyuko
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmysaunts Ykpainu
0. Januyk
OoecbKuti 0eparcasHUll azpapruil yHigepcumem

Cmamms npucesaueHa OO0CHIONCEHHIO 63AEMO38 3Ky MINC 0COOIUBOCMAMU
OIAIbHOCMI  HEpB8OBOI cucmeMu ma OKPpeMuMU HNOKASHUKAMU OOMIHY Jniois.
3’sco6ano, wo OCHOBHI NOKA3HUKU YMOBHO-PEPIEKMOPHOI OISIbHOCMI CBUHOMAMOK
83AEMONO0B S3AHI MA YUHAMb GIPOLIOHULL BNJIUE HA BMICI MPUAYUL2TIYEPOII8 8 KDOBL.
Buseneno kopenayiuni 36°a3Kku Midc 6a20MOHIEI0 MA 8MICIMOM MPUAYULTITYEPOTIE )
KpPOBI CEUHOMAMOK.

Kniwouosi cnosa: suwa Hepsosa OisbHiCMb, A8MOHOMHA HEPEOBA CUCmeMd,
mpuayuiniyepoau, Kpog, CGUHOMAMKU.

Beryn. [lepmioueproBy BIiJNOBib OpraHisMy Ha Jil0  cTpec-(hakTopa
3a0e3reuye CUMIIATUYHUM BiAaul aBTOHOMHOiI HepBoBoi cuctemu (AHC) [1, 2].
B3aemonis cumnatuuHoro i napacumnaruyHoro Biaauiie AHC Tta HeiiporymMmopanbHOi
peryiiii 3abe3neuye TOCATHEHHS ONTHMAJIBHOI ajanTallii opraHi3My J0 MIHJIHUBHUX
YMOB BHYTPILIHBOTO Ta 30BHILIIHLOTO cepenoBumia [°]. Buima HepBoBa MisTIBHICTS
(BH/I) npuiimae yuacts y amanTailii TBapuH. [loBeIHKY TBapUH € IPUCTOCYBAIBLHOIO
Ta HamnpaBlicHa Ha BPIBHOBAXKEHHSA OPraHi3My 3 HABKOJIMIIHIM CEpEIOBUIIEM.
OCKUIbKY TOBENIHKAa TBapUH 3YMOBIIOETHCS MISJIBHICTIO HEPBOBOI CHUCTEMH 3 ii
OCHOBHMMH (Di310JIOTIYHUMH TpOIEcaMu — 30Y/UKEHHSIM Ta TrajbMyBaHHSM, TO B
0COOJIMBOCTSX B3aEMOBITHOCHH OCTAHHIX 1 MOJATAIOTh 1HAMBIAyalTbHI BiIMIHHOCTI
noBefinku. Cuiia, pyxXJUBICTh 1 BPIBHOBAKEHICTh HEPBOBUX IMPOIECIB € THUMH
SAKOCTSIMH, 5IK1 3a0€31eUyI0Th TBAPUHI MaKCUMAJIBHO MIBUJIKE 1 TOUHE MTPUCTOCYBAHHS
710 30BHIIIHBOTO cepenoBuiia. HegocrtatHicTh Oyb-SKOi 3 IIUX SIKOCTEH HEraTUBHO
BILIMBAC HA IpoIeC aganTanii [*].

IIpo6aema. 3a fTaHUMU JOCITHUKIB, 15l CTPECOBUX YMHHUKIB PI3HOMAHITHOTO
MOXOJPKEHHS (TICUXOJIOTIYHUM, TEIMJIOBUM) BUKJIMKAIOTh CYTTEBI 3MIHM IMOKA3HUKIB
JinigHoro oOMiHy y cBHHEH [5, 6]. OgHak B AOCTYNHUX JIITEpATypHUX JDKepeax
BIICYTHsS 1H(oOpMaIlisl 100 BIUIMBY IHAMBIAyaJIbHUX OCOOJIMBOCTEH MiSIILHOCTI
HEpPBOBOI CHCTEMHM Ha Nepelir mpoueciB OOMiHY JIMiAIB B OpraHi3Mi XOJOCTHX
CBMHOMATOK 3a JI1i TEXHOJIOTTYHOT'0 MOJIpa3HUKA.

Meta pociigskeHb — OXapaKTepU3yBaTH B3a€EMO3B’S30K Ta BIUIUB CHJIH,
BPIBHOBKEHOCTI Ta PYXJIMBOCTI KOPKOBUX MPOIIECIB 1 TUITy aBTOHOMHOI pPeryJisilii
CEPIICBOTO PUTMY Ha BMICT TPUALWITIIIIEPOTIB Yy KPOBI XOJOCTUX CBHHOMATOK 32
YMOBH /i1 TEXHOJIOTIYHOTO MOpa3HUKA.

Metoauka i pe3yabTaTu AOCJHiIKeHb. J(OCHIKEHHS NPOBOAMIM Ha 0as3i
BupoOHu4oi cBuHopepmu TOB CII «Ignay, c¢. Octpoxeinb, MINHIBCHKOTO paiioHy,
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PiBHeHCchKOT 00acTi Ha 20 XONIOCTHX CBUHOMATKaxX BEIMKOI 01101 mopoau 3-piuHOro
BIKy. YMOBHU YTPHMaHHS, BUKOPUCTAHHS, PAaIliOH Ta KPATHICTh TOMIBJII JUIS BCIX
TBapuH OyJIM OJHAKOBUMHM. [[Is1 JOCIHIPKEHHS YMOBHO-PE(IEKTOPHOI MISUIBHOCTI Y
CBUHOMATOK BUKOPUCTOBYBaJIM METOAUKY Bu3HaueHHs tumiB BHJ[ cBuneit y
BUPOOHUYHUX YMOBaX, po3pobiieHy Kadeaporo 610ximii 1 (Pizioorii TBApUH M. akaj.
M. ®. I'ynoro HYBIll VYkpainu [7]. CyTh METOAMKH MOJSTA€ B OIIHII PYyXOBOi
peakiiii TBapuHHU J0 MICHSA MIAKPIIIJIEHHS KOPMOM, IIIBHUIKOCTI BHUPOOJICHHS Ta
nepepoOKH YMOBHOTO PyXOBO-XapuoBOTO peQuieKCy, CTYNEHS OpIEHTYBaJIbHOI
peakiii Ta 30BHIINIHBOTO rajabMyBaHHA. CuHily, BpPIBHOBaXEHICTb Ta PYXJIUBICTbH
KOPKOBHX TIPOIIECIB OI[IHIOBAIM 3a PE3ybTaTaMH TECTIB, HABEACHUX y METOIMII, Ta
BUpaXanun B yMOBHHUX oauHHUIX. Jlocmimkenns Ttonycy AHC y cBHHOMATOK
MIPOBOJIAJIN 32 JOTIOMOTOI0 TPUTEMIHOBArajJbHOTO TecTy [8]. 3a 1uX yMOB y KOXKHOI
TBapUHHU BUMIPIOBAJIM YacTOTY CEPIEBUX CKOPOUYEHBb IUISIXOM ayCKYJbTaIlil cepis
3111Ba, Y AUIAHIN 2—4-T0 MIXKPEOEPHOTO MPOMIKKY Y HUXKHIM TPETUHI TPYAHOI KIIITKH
3a gomnomorow ¢oHeHgockomy. [loTiM ekcnepuMeHTaTOp HaTHCKaB OJHOYACHO
BEJIMKUM 1 BKa31BHUM NaJbISIMU Ha 0OUJBa OYHI S0JIyKa JTOCHII)KYBaHO! TBApUHU 3
excriosuiiero 10 cekynn. Ilicas HaTUCKaHHS YacTOTy CEpIEBHX CKOPOUYEHb
BUMIPIOBAJIM MOBTOPHO. BU3HAuUamm pPI3HUIIIO YaCTOTH CEPIIEBUX CKOPOYEHBb JIO0 Ta
MiCIsi HaTUCKaHHS Ha O4YHI sf07yka. 3a pe3yjbTaTaMu LOIO TECTY Y CBUHOMATOK
PEECTPYBAIM HOPMOTOHIIO, BaroTOHIIO YW CHUMIIATUKOTOHIIO. 3pa3Kd KpOB1 JUIs
O010XIMIYHUX JOCHIPKEHb BIAOWpAlMd J0 BIUIMBY TEXHOJOTIYHOTO MOApPA3HUKA Ta
yepes 1, 3, 7, 14 1 28 a16 micns Moro Aii y CBUHOMATOK. B SIKOCTI TEXHOJIOTTYHOTO
MOIpa3HUKa BUKOPUCTOBYBAJIM TEPErpyyBaHHS Ta MIEPEMIIICHHS] TBAPUH JI0 1HIIIOTO
npuminieHHs. Bmict TtpuanmnrmineponiB (TAIY) y cupoBarui KpoBl BHU3HA4ald
€H3MMATHUYHUM KOJIOPUMETPUYHUM MeTOA0M [9]. CTaTUCTUUHY 0OpOOKY pe3yJIbTaTiB
AOCT/DKEHh ~ TPOBOAWJIM 32  JOMOMOTOK0  TMEPCOHAIBHOTO  KOMIT IOTEpa
BUKOpUCTOBYIOuM Tiporpamy Microsoft Office Exel 2007. Jlns BusiBIeHHS
KOpeJSIiiiHOro 3B'si3Ky MK BMicToM TAI' y cupoBartii KpoBi Ta BIIACTUBOCTAMHU
KOPKOBHUX TPOIIECIB 1 pe3yjbTaTaMU TPUTEMIHOBAraJlbHOTO T€CTY BUKOPHCTOBYBAIH
koedimienT miHiAHOT Kopensamii (koedimient Ilipcona, r). [is OIIHKK BIUIMBY
KOPTUKO-BEreTaTUBHUX PETYJSAIIAHUX MexaHi3MiB Ha BMICT TAI' y cupoBariii kKpoBi
MPOBOJIMIN ONHOGMAKTOPHUN mucnepciitHuii anami3. [Ipu oMy BHU3HAYAIU CHUITY
BILIMBY (M%) omHoro ¢akropa Ha immmii [10]. BiporigicTs ouiHIOBamM 3a
KoedilieHToM BiporiiHocTi Tabmuii CThIOJEHTa Ta BBaXadd PIZHUIIO MK
MoKa3HUKaMu BiporigHow 3a p<0,05, abo B mexax TeHaeHuii 3a p<0,1. 3rigHo
pe3yJbTaTiB  KOPEJAIMIMHOTO  aHadidy BCTAHOBJIEHO, 1[0 MIX OCHOBHUMH
BJIACTUBOCTSIMU TMPOILIECIB 30yIKEHHS 1 rajbMyBaHHS y KOpI BEIMKOrO MO3KY Ta
BmicToM TAI B cupoBartiii KpOBI CBUHOMATOK 1ICHY€ TICHUN B3a€MO3B’ 30K (Tabnuiis
1). ¥V craHi BIIHOCHOTO CIIOKOK BCTAHOBJIEHO MO3UTUBHY Kopessuito BMicty TAIL B
CUpoBaTIli KpoBi cBuHOMATOK Ta cuiau (r=0,77; p<0,01), BpiBHOBaxkeHOCTI (1=0,47;
p<0,05) 1 pyximuBocTi kKopkoBux mporiieci (1=0,55; p<0,05). BB TexHOMOTT4HOTO
MO/IPa3HEHHS] 3YMOBUB MOCUJICHHS B3a€MO3B’s3Ky MK BMicTom TAI B cupoBartiii
KpOBI Ta OCHOBHUMH TTOKa3HUKAMH YMOBHO-pediekTopHOT misuibHOCTI. Tak, uepes 1
100y micis A1l TEXHOJOTTYHOTO ToApa3Huka Mixk BMicToM TAI B cupoBartiii KpoBi Ta
CHJIOI0 KOPKOBHMX MPOLECIB CIOCTEPIragu MO3UTUBHY AYXke TICHY KOPEJSIiio, a i3
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BPIBHOBA)XCHICTIO 1 PYyXJIMBICTIO KOPKOBUX MPOIECIB — MO3UTUBHY TICHY KOPEIALIIO.
Uepes 3 mo0u mmicis BIUIMBY TEXHOJOTIYHOTO TMojpa3sHuka MK BMicToM TAIT B
CHUPOBATIIl KPOBI Ta OCHOBHMMH ITOKa3HUKAaMH YMOBHO-PE(hIESKTOPHOI MisUTBHOCTI
Koe(IIIEHTH KOPEIAIil 3a/UIIaIUCh CTaOLIbHO BUCOKUMU. Yepes 7 mi0 micis BILUIUBY
TEXHOJIOTIYHOTO TMOJIpa3HUKa CIIOCTEpIraau MOCIabJIeHHS KOPEIAIINHUX 3B S3KIB
Mk BMicToM TAI B cupoBartiii kpoBi Ta cuioro (1=0,76; p<0,01), BpiBHOBa)XKEHICTIO
(r=0,44; p<0,05) 1 pyxnusictio (r=0,60; p<0,01) kopkoBux mporieci. Uepe3 14 116
MicAs BIUIMBY TEXHOJOTIYHOTO TMOJAPAa3HMKAa BCTAHOBJICHO TIO3UTHBHY TICHY
Kopersito Mk BmicToM TAIT B cupoBaTIli KpOBI Ta CHJIOIO KOPKOBHX IPOLIECIB
(r=0,70 3a p<0,01), Tomi sIK 13 BPIBHOBAXEHICTIO 1 PYXJUBICTIO Kopesiis Oyna
cepenaboi cmm (r=0,45-0,52 3a p<0,05-0,01). Yepez 28 nmi06 micnasi BIUIMBY
TEXHOJOTIYHOTrO TojapasHuka BMicT TAI B cupoBatili KpoBI KOpEIIOBaB JHILIE 3
CWIOK KopkoBuX mpoueciB — r=0,53 3a p<0,05. Jlo BIJIMBY TEXHOJIOTTYHOIO
nojapasHuka Mixk BmicToM TAIT B cupoBariii KpoBI CBUHOMATOK Ta BaroTOHIEIO
crioctepiraiacs BiporijHa NO3UTUBHA Jqy>Ke TicHa Kopessiis — r=0,87 3a p<0,05.

Tabmuus 1. Kopeasiiss BMicTy TpHAIWITIIiLEPOJIiB Yy CHPOBaTLi KPOBi 3
OCHOBHMMM BJIACTUBOCTAMM KOPKOBHX TIpoleciB i THIOM BereraTuBHOI
peryJisiiii y CBUHEH, I.

Peryssiitui TepMiH NOCTIKEHHS CTOCOBHO MOAPA3HEHHS
MEXAHIZMIL Ho mii UYepes 1 Uepes 3 IﬂIep‘eE; 7 qep§3 14 I—Iepc?z
MoApa3HUKA 100y noou o o 28 nid
Cuna 0,77** 0,81** 0,83** 0,76** 0,70** 0,53*
BpiBHOBaXXEHICTh 0,47* 0,64** 0,60** 0,44* 0,45* 0,39
PyxnuBicTh 0,55* 0,67** 0,66** 0,60** 0,52* 0,34
Baroronis 0,87** 0,89** -0,44 0,25 0,59* 0,81**
CHUMIATUKOTOHIS 0,23 0,27 0,50 -0,15 0,26 0,18

Ipumimka. *— p<0,05, ** — p<0,01.

Uepes 1 100y micist TEXHOJIOTIYHOTO MOAPAa3HEHHS! BCTAHOBJICHO AYXKE TICHUHN
B3aemo3B 5130k ToHycy AHC i3 Bmictom TAI' B cupoBatiii KpoBi Y CBHHOMATOK
BAroTOHIKIB, TOJl SIK Y CBHHOMATOK CHMIIATUKOTOHIKIB BIH OyB cCilaOKuM Ta
HeBiporigiHuM. Yepe3 3 nmoOu micist Aii TEXHOJOTIYHOTO MOJApa3HHKA KOe(pILieHT
kopessii Mixk BMictom TAI' B cupoBatii KpoBi Ta BarOoTOHIEIO CTAB HETaTHUBHUM 1
HEBIPOTITHUM, TOJI SIK 13 CHUMIATUKOTOHIEH — jemio miaBuiuBes (r=0,50) y
MOPIBHSHHI 3 momnepeAHiM mnepiogoMm. Yepe3z 7 ai6 micas nii TEXHOJOTTYHOIO
Mojjpa3HUKa B3a€MO3B’ 130K MK BMicToM TAI™ B cupoBartiii kpoBi Ta Tonycom AHC y
cBUHOMATOK OyB cinaOkum. Uepe3 14 mi6 micis 1ii TEXHOJOTIYHOTO MOAPA3HHUKA
BCTAHOBJICHA MMO3UTHBHY KOPEJAIIIO cepeaHboi cuimu Mixk Bmictom TAI™ B cupoBariii
KpoBi Ta BarotoHiero (r=0,59 3a p<0,05). Uepez 28 mi6 micas TEXHOJOTIYHOTO
MOJIpa3HEHHS] BCTAHOBJICHO AYy)X€ TICHUH B3aeMo3B’si30k BMicTy TAI' B cuposarii
kpoBi 13 Barotoniero (r=0,81 3a p<0,01), Tomi K i3 CHMIATUKOTOHIEID — JyXKE
cmabkuit. 3rigHo maHux Puc. 2, OCHOBHI BJIACTHBOCTI MPOIECIB 30y/KEHHS 1
raJibMyBaHHSI Y KOp1 BEJIMKOTO MO3KY CBHHOMATOK YHMHSTH BIPOTIAHHI BIIMB Ha
BmicT TAI' B cupoBariii KpoBi Y CTaHi BIZHOCHOTO CIIOKOI. 30KpeMa, BCTAHOBJIEHO
BIpOTiAHUYN BIUIMB CWJIM Ta BPIBHOBa)KEHOCTI KOPKOBHUX MpolieciB Ha BMICT TAI' B
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cupoBatii kpoBi — 1%=0,35-0,41 3a p<0,01. 3a ymMOBM Aii TEXHOJIOTIYHOIO
MOIpa3HUKa BIIMIYAJIH BUCOKHH CTYIIHb BIUTMBY CHJIM KOPKOBHX ITPOIIECIB HA BMICT
TAT' B cupoBatui kpoBi — 1%=0,61 3a p<0,001, Tomi $K CTyHmiHb BIUIMBY
BPIBHOBQXEHOCTI Ta PYXJMBOCTI KOPKOBHUX IPOIECIB OYyB JEHi0 MEHIIUM —
Bignosigao N4=0,39 (p<0,01) Ta n%=0,25 (p<0,05). Yepe3s 3 nmobu micns
TEXHOJIOTIYHOTO MOJPa3HEHHs 3pIC CTYIIHb BIUIMBY PYXJMBOCTI KOPKOBUX IPOILIECIB
Ha BmicT TAT B cupoBaTii kpoBi — N%=0,50 3a p<0,001, y ciamM KOPKOBHX MPOIIECIB
neil nmokasHUK cknagas n4=0,66 3a p<0,001, y BpiBHOBaxkeHOCTi — N%=0,36 3a
p<0,01. Yepes 7 nib micis TEXHOJOTTYHOTO MOJPA3HEHHS CTYIIHb BIIUBY OCHOBHUX
MMOKAa3HUKIB YMOBHO-peduiekTopHOi misuibHOCTI Ha BMIicT TAIT B cupoBaTii KpoBi
3HM3MBCA 1 OyB Biporimaum mmme aus cumm (n4=0,59 3a p<0,001) ta pyxmuBocTi
(M%=0,22 3a p<0,05) KOPKOBUX IPOIIECIB, a BPIBHOBAKEHOCTI — Y MeXaX TeHACHIIi
(M%=0,18 3a p<0, 1). Yepes 14 ni6 micag aii TEXHOJOTIYHOIO MOAPA3HHMKA CTYIIiHb
BIUTMBY CUJIM Ta PYXJIMBOCTI HEPBOBUX IpoiieciB Ha BMicT TAI' B cupoBatili KpoBi
IIPOJOBKYBAB 3HIKYBaTHCh 1 ckiagas Biamosimao n=0,38 (p<0,01) Ta n%=0,10,
TOJIi K BPIBHOBaYKEHOCTI KOPKOBMX IIPOLECIB — Jemo 3pic — n%=0,27 3a p<0,05.
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Puc. 1. Cuna BIiMBYy perysisiliiiHIX MeXaHI3MiB Ha BMICT TPUAIIAITIIILIEPOIIIB

B KPOBi CBHHOMATOK 33 YMOBH J(ii TEXHOJIOTIYHOTO MOAPA3HUKa, N * — p<0,05; ** —
p<0,01, *** — p<0,001.

Uepes 28 10 micist ii TEXHOJIOTTYHOTO MOJIpa3HUKa BCTAHOBJICHO BILJIUB CHUJIU
Ta BpPIBHOB)XXEHOCTI HEPBOBUX IMPOLECIB Y KOPI BEIUKOIO MO3KY CBHHOMATOK —
IOKA3HUK CTyNEHs BILIMBY cknagas n%=0,21-0,24 3a p<0,05, Tomi fK CTyIiHB
BIUTUBY PYXJHUBOCTI KOPKOBHMX IpOleCiB OyB HE3HAaUYHMM. Y CTaHl BiJHOCHOTO
cnokoto Tonyc AHC He umHWTH BiporimHoro BBy Ha BmicT TAIT B cuposartiii
KpOBI, XO4ya IMOKa3HUKHU CTYMEHsl BIUIUBY BaroTOHII Ta CUMMATHKOTOHII CKJIajgaiu
n%=0,17-0,18, a nopmotoHii — 1% =0,00. Yepes 1 n00y micis mii TEXHOIOrIYHOTO
MoJpa3HUKa CTYIIHb BIUIMBY BaroToHii Ta cUMOaTUKOTOHII Ha BmicT TAI B
CHUpOBATIi KpOBi 3HWKyBaBca 1 cknagas M%,=0,07-0,09, Togi sK HOPMOTOHIi —
N%=0,00. Uepes 3 100U micis il TEXHONOTTYHOTO MO/PAa3HUKA BiAMIiuaay TeHAEHIi
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10 BIUIMBY CUMIATUKOTOHIT Ha BmicT TAI B cuposarui kposi — n%=0,19 3a p<0,1.
Uepes 7 10 micast TEXHOJOTTYHOTO MOJIpa3HEHHS BIUIUB BUXITHOTO BEreTaTHBHOTO
romeocrasy Ha BMicT TAI' B cupoBatii kpoBi OyB He3HauHuM i cknanas 1%=0,00-
0,12. Yepes 14 nmi® micis TEXHOJOTIYHOTO MOJPa3HEHHS BCTAHOBJICHO I1BUINCHHS
BIUIMBY BaroToHii Ha BMicT TAI" B cupoBaTii kpoBi n%=0,22 3a p<0,1. Uepes 28 n1i6
micys A1l TEXHOJIOTIYHOTO Mojipa3HuKa cTyminb BBy ToHycy AHC na Bmict TAI' B
CUPOBATIIl KPOBI CBUHOMATOK OYB HE3HAYHUM, a NOKA3HUK CWJIM BIUIMBY HOPMO- Ta
cummnatukoToHii cknagas n?=0,01-0,05, a Barotonii — n%=0,14. TAT BigHOCATBCA 110
aToJISIPHUX JIMIIB, 110 30€piratoThes y Pi3HUX KIITHHAX OPTaHi3My, ajie 0COOJIMBO B
KUPOBIA TKaHMHI; Ta, SIK MPaBUJIO, € OCHOBHOIO (opMOI0 30epiraHHs eHeprii y
ccaBmiB [11]. Pesynmbpratu Hammx mociipKeHb Mokazand, mo BmicT TAIT B kpoBi
XOJIOCTHX CBHHOMATOK IIEBHMM YHHOM JIMITYIOThCS SIK TOKa3HUKaAaMU YMOBHO-
pedyieKTOpHOI MISNIBHOCTI OpraHi3aMy, Tak 1 NEpeBaKaHHSIM MapaCUMIIATUYHOTO
Biaury AHC.

BucHoBkm. 3’5COBaHO, 110 THUIIOJOTIYHI OCOOJMBOCTI AiSIBHOCTI HEPBOBOI
CUCTEMH B3a€EMOIIOB’A3aH1 Ta YMHATH BIPOT1IHUN BIUIUB HA BMICT TPUALMIITIILEPOIIB
B KpOBI XOJIOCTUX CBHHOMATOK 3a YMOBH Jii TEXHOJOTIYHOTO MOapa3zHuKa. Mix
OCHOBHMMH  TIOKa3HHUKaMHU YMOBHO-PEQUIEKTOPHOI  JISJIBHOCTI Ta  BMICTOM
TPUAIWITIIIIEPOJIIB B CHUPOBATIII KPOBI BCTAHOBJIEHO IMO3UTUBHUN KOPESIIAHUN
3B'130K. Pe3ynmbraTh AgucnepciiiHOro aHamizy 3acBiAYMIM  BIUIMB CHJIM  Ta
BPIBHOBKEHOCTI KOPKOBUX IPOLIECIB MPOTATOM BCHOTO JOCIIAHOTO MEPIOy, TOAL 5K
PYXJIMBOCTI KOPKOBHUX IMPOIIECIB — JIUIIIE 32 YMOBH JI1i TEXHOJIOTTYHOTO MOAPA3HUKA.
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B3ANMOCBA3b MEXK/AY KOPTUKO-BET'ETATUBHBIMUA
MEXAHU3MAMMU PETYJIAOUUA U COAEP KAHUEM
TPUALUITJINOEPOJIOB B KPOBU CBUHOMATOK IIPHU YCJIOBUU
BO3JEVMCTBUS TEXHOJIOTHYECKOI'O PA3JIPAKUTEJIS

[Tocroii P., Kapnosckuii B., lanuyk O., KpuBopyuxo /1.

Cmambs nocesaujena uccie008aHulo 63auMOCEA3U MeH 0y 0COOeHHOCMAMU
0esimeIbHOCIU HEePEHOU CUCmeEMbl U NoKasamensimu oOMeHa Iunuoos. Bwischeno,
Ymo OCHOBHblEe NOKA3amenu )Cl08HO-PedIeKMOPHOU O0eameIbHOCMU CEUHOMAMOK
83AUMOCBA3AHbL U OKA3bIBAIOM  O00CMOBEpHOe  GIUAHUE HA  COOepiCcaHue
MpuayuIeIuyepolos 6 Kposu. Bulasnenvl koppensiyuonnvie c8a3u  MedxHcoy
8a20MOHUEU U COOEPAHCAHUEM MPUAYUTTIUYEPOTIO8 8 KPOBU CEUHOMAMOK.
KuroueBble cj10Ba: BeiCIIasl HEPBHAs JESITEIBHOCTh, AaBTOHOMHAsl HEPBHAsA CUCTEMA,
TPUALUIITIIMLEPOIIbL, KPOBb, CBUHOMATKH.

THE RELATIONSHIP BETWEEN CORTICAL AND VEGETATIVE
REGULATION MECHANISMS AND TRIACYLGLYCEROLS CONTENT IN
BLOOD OF SOWS UNDER THE IMPACT OF TECHNOLOGICAL
STIMULUS

Postoi R., Karpovskyi V., Danchuk O., Kryvoruchko D.

The article is devoted to the studying of the relationship between the features of
nervous system activity and indicators of lipid metabolism. The main indicators of
sows' conditional reflex activity are interrelated and have a significant impact on
triacylglycerols content in blood. Correlation between vagotonia and triacylglycerols
content in sows' blood was found.

Key words: higher nervous activity, autonomic nervous system,
triacylglycerols, blood, sows.
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CIJIbCBKOI'OCITOAAPCBKI HAYKHN

YK 636.27.083.312:591.5 (477) DOI: 10.37000/abbsl.2019.94.08
MOBEJIIHKA KOPIB YKPAIHCBKOI YEPBOHOI MOJIOYHOI1
IMOPOJIU ITIPU BECIIPUB’SI3BHOMY YTPUMAHHI
O. Be3zaaTnuna
OoecvKuii OeparcagHuil azpapHuil yHigepcumem

Emonociuni  noxasnuku pyxoeoi, kopmoeoi ma Kom@popmHo-2cicieHIUHOT
NOBEOIHKU, WO BUAGIEHHI Y KOPI8 YKPAIHCLKOI 4ep8OHOI MOJIOYHOI nopoou npu
3ACMOCYBAHHI YLIOPIYHO20 CUNIOCHO-CIHANCHO-KOHYEHMPAMHO20 Muny 200i6lni ma
O0KC08020 YMPUMAHHS HA CYYACHIU MOJOYHIU hepmi € 308HIUHIM B8I000PAINCEHHAM
Qizionociunux npoyecié opeauizmy i 3anexcamv 6i0 CEe30HHUX [ MEeXHOJIO0SIUHUX
Gpaxmopie. YV nimuii nepioo0 NOpi6HAHO i3 3UMOBUM MPUBANICMb DPYXY GIPO2IOHO
3pocmae (Ha 32,32 %), a mpusanicmv GIONOYUHKY KOPI& V NOJONCEHHI CMOAHHA |
JIEHCAHHS — BIPOCIOHO 3MEeHUYEMbCs. B ymosax cmabinbroi oonomunuoi 200i6ni
PIZHUYL Y YACT CNONCUBAHHS KOPMY 3AJIEHCHO 80 NOPU POKY MAlidice He 8iI0MIUaEmb s,
ane € 8ipo2ioHa pi3HUYs 3d MPUBATICMIO HCYUKU Y NO3L CIMOSAHHA, WO Modce Oymu
Hacniokom memnepamypHozo gaxkmopy. Cnodcusanns 6oou enimky uacmiwe (v 2,88
pasu) i mpusaniwe (na 21,46 xs).

Kniouosi cnoea: xoposu, yKkpaincbka uepgoHa MOJNOYHA NOPOOd, emoJociuHa
nogedinka, 0e3npus’sizue YMpPUMAHHA, CUTOCHO-CIHAMCHO-KOHYEHMPAMHO20 MUn
2001611,

IlocranoBka mpoOaemu. CyyacHHII CTaH  MOJIOYHOTO  CKOTapCTBa
XapaKTepPU3y€eTbCsS 3AaCTOCYBAHHSM IHTEHCUBHUX TEXHOJOTIH 3 BUKOPHCTAHHSAM
Xy1o0u 3 BHUCOKMM T€HETUYHUM ToTeHiiamom. [lyOmikamii BITUM3HAHUX 1
3apyO1’KHMX aBTOPIB BUCBITIMIM HHU3KY MNpoOJeM MIPOMUCIOBOTO BUPOOHHUIITBA
MOJIOKA, cepell SKMX OcCOOJMBE Miclle 3aiiMae€ HEBIAMOBIAHICTH YMOB YTPUMAaHHS
€TOJIOTIYHUM MoTpedam TBapuH. Ha myMKy psiay aBTOpIB CyyacHl IHJIYCTpIaJibHI
TEXHOJIOT1l € «arpeCHBHUMW» [JIs TBAPUH 3 BHCOKUM DIBHEM MPOIYyKTHUBHOCTI, a
TOMY 1X OpraHi3M MOCTIMHO 3HAXOAUTHCS 1]l TUCKOM (Pi310JI0TTUHOTO HABAHTAXKECHHS,
AK€ 4acTO MPU3BOAUTH 10 BTPATH NPOAYKTUBHOCTI Ta HaBITh 3aXBOpIoBaHH [§, 13].

AHaJi3 ocTaHHiX AociaikeHb i myOuaikanii. [ocmimkeHHs ocoOauBOCTEN
MOBEIIHKHM BEJIHUKOI poraToi Xy1001 B yMOBax MPOMHCIOBUX KOMILJIEKCIB Ma€ BEJIMKE
TEOPETUYHE 1 MPHUKJIAJHE 3HAYEHHS TOMY, IO BOHA 3HAXOAUTHCA Y MPsAMIN
3aJIEKHOCT1 BiJI TEXHOJOTIi yTPUMaHHSI, TOMIBI Ta MOTHHS [6]. YMOBHO MOBEIIHKY
KOpiB MOXXHa TOJUTMTH Ha TEPION 3arajbHOI aKTUBHOCTI Ta O€3/ISILHOTO CTaHy.
3aranbHa aKTHBHICTh MOYKE BUPKATUCS PI3HUM XapaKTePOM 3aJIeHO BiJ MOTHBAIIII,
YMOB 30BHIIIHBOIO CEpeOBUIIA W OCOOJIMBOCTEN HEHPOryMOpalbHOI CHCTEMHU
TBapuHHU. Y CBOIO YEpry, /10 3arajibHOI aKTUBHOCTI BXOJUTH JOCIHIIHHUIIbKA, PYXOBa,
KOpMOBa, KOM(OpPTHA, TIri€HIYHA, CTATEBA, INPOBA 1 arpecuBHa aKTUBHICTH [2,3].

Meta po6oTu. BcTaHOBUTH 0COOJIMBOCTI MOBEAIHKM KOPIB IIPU BUKOPUCTAHHI
I[IJIOPIYHOTO CUJIOCHO-CIHAKHO-KOHIIEHTPATHOI'O THUITY TOAIBJIl 32 YMOB IIJIOPIYHOTO
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OOKCOBOTO YTPUMAaHHS.

Marepian i meroam mocaimmkennb. [lociiKeHHsS BUKOHYBAlU BIIPOJIOBXK
2013-2018 pp. Ha 06a3i crajga BeIUKOI poratoi XyAoOW YKpaiHChKOI YEpBOHOI
mosioyHoi mopoau B ymoBax CTOB  «Arpodipma  IletpomosuHcbke»
Ogigiononbebkoro pariony Opecbkoi o6sacti. ONIHKY TOBEIIHKH IMAIOCTITHUX
TBApUH TMPOBOJWIM IIJISXOM BI3yalbHUX CIIOCTEPEKEHb 3a Meroaukoro B. M.
Benmuxokanina [3]. [Ipu npoMy JOCHIKYBAJIM TPUBATICTh TaKUX €TOJIOTYHUX aKTIB,
K JeKaHHS (Ha JIBOMY Ta MpaBoMy OOIll, HAa KHBOTIi), CTOSIHHS, PyX, CIIOKUBAHHSI
KOpPMY, CIIOKHBaHHS BOJHM, CCAaHHS, TIpa, CYTHYKH, OIWKH, KOMGQOPTHI pPyXH,
nedexaris, ypiHaiis. XpOHOMETPaXXHI CIIOCTEPEXKEHHS MPOBOAWIN BIPOAOBK 24
rogud. Ha OCHOBI OTpMMaHuX JaHUX pPO3PAaxOBYBaJIM 1HAEKC (PYHKIIOHATBHOI
aKTUBHOCTI TBapuH 3a Gopmyioro: I=t/At, ne - iHaekc GyHKIIIOHATBHOT aKTUBHOCTI,
t — gac crocTepekeHb, XB., At — yac GyHKIIOHATHHOI AKTUBHOCTI, XB.

PesynbpTaTi mociiakeHb OnpaboBaHO 3a JOTIOMOTOI0 CTATUCTUYHUX METO/IB,
BUKJIaieHux y poborax H. A. [1noxuncekoro [9].

Pe3ysnbratu pociaimkeHb. PyxoBa aKTHBHICTH SIK NPUpOJHA MOTpeda, €
BAKJIMBOIO (POPMOIO TOBEIIHKM TBApUH y HABKOJIMIIHBOMY cepenoBulli. PyxoBa
aKTUBHICTb, 3aBX/IM CIYTyBajla OJIHUM 3 TOJIOBHUX METO/IB A1arHOCTHKH 3arajbHOTO
cTaHy oprasizmy [1, 4,10].

be3nisibHUI CTaH KOPOBU CKJIAAAETHCS 13 BIIMOYUHKY B JIEKAUOMY 1 CTOSTHOMY
cTaHl (3a BIACYTHOCTI >KYHMKH ) Ta CHy. Y 3B’S3Ky 3 THM, IIO COH MOKHa TOYHO
BU3HAYUTH TUIbKU 1HCTPYMEHTAJILHUM METOJIOM 3a JIONOMOroro eHiedanorpada,
HOTO TPUBAIICTH B HAIIOMY JIOCHI/Il HE BU3HAYAIIH.

Tabmuus 1.Iloka3HUKH PYXOBOi AKTHBHOCTI Ta 0e3qifIbHOCTI KOpPIiB 3a
6oxcoBoro yrpumanns (n=20)

[Tepion poky
[Toxa3HMK MOBEAIHKH _ .
3UMOBHI1 JITHIHN

YacroTta pyxy, pa3iB 23,5442,07 30,91+3,68
TpuBanicTts pyxy, xB (a) 81, 27+3,68 107,54+7,55%**
IH1eKC pyx0BOi aKTHBHOCTI 0,056 0,074
Yacrora BiiMOYMBaHHS, pa3iB 18,34+1,21 23,744+2,17
TpuBaiicTh BiIMOYNHKY, XB 493,24 +10,44 417,39 £13,54%**
y T.4. y TI031 JIS)KAHHS 331,53 £12,82 274,55+£14,53%**
Y 1031 CTOSIHHSI 161,71 £6,73 142,84 £6,02*

Ipumimku: o — y Oauuil NOKA3HUK He 6GIUuLIa MPUBATICMb NPUMYCOB0I NOBEOIHKU
nos’sizanoi 3 doinnam xkopie;, * — P<0,05; *** — P<0,001

Jani Tabmumi 1 cBig9aTh mpo Te, MO0 MEPIoJ POKY BIUIMBAE HA PYXOBY
aKTUBHICTh KOpiB. Tak, y JITHIA TEpioJ] MOPIBHSHO 13 3UMOBHM TPHUBATICTh PYXY
BipoTiHO 3pocia Ha 26,27 xB abo Ha 32,32 %. Y miTHIN mepios; KOPOBHU YacCTIIIe
pyxamucs (y 7,37 paziB ), ane i vacrime BignounBamm (y 5,40 pasi). TpuBaiicTh
BIJIMOYMHKY KOPIB Y JITHIM mepion Oyia BiporiiHO MeHmor Ha 75,85 xB abo Ha
18,17%, (P<0,001). IIpuyomy TpuBadicTh BIAMOYMHKY KOPIB y JITHIN mepion y
MOJIOKEHHI CTOSIHHA 1 JIeKaHHS TaKoX Oyly BIPOTIAHO MEHIIMMU(BIANOBIIHO Ha
56,90 1 18,87 xB). OTxe, mepio pOKy BIUIMBAE HA TPUBAIICTh PyXOBOi aKTUBHOCTI Ta
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0e3A1sUIbHOTO CTaHy 1 Lle HeOOX1THO BPaxOBYBaTH MPHU OpraHizallii TeXHOJOTIYHHX
npoteciB. Bpaxoytouu, mo CTOB «Arpodipma IleTpononnHcbkey 3HAXOIUTHCI Y
perioHi 3 HECTAOUTLbHUMHM KJIIMaTHYHUMHU yMOBaMH (TIOCYIIJIMBI BECHA, JIITO 1 OCiHb,
Oe3CHI)KHA 3UMa), TOCIIOIAPCTBO BUMYIIIEHE 3arOTOBIISATA 2—3 PIYHUM 3amac KOPMIB,
a MOJIOYHUI KOMIUIEKC 3 0€3MpUB'I3HO-O0KCOBUM YTPUMAaHHSIM YTPUMaHHSIM KOPIB —
MEepPEeBECTH Ha IUJIOPIYHUN CHUIIOCHO-CIHAXHO-KOHIICHTPATHUN THUIT TOAiBIl. Takuit
TAM TOAIBII (HI310JIOTIYHO BHUIIPABIAaHMM, aJKe 3a pe3yJbTaramMu Oararbox
nocaikens [7, 11, 12] BiH 3a0e3mneuye piBHOMIpHE TpaBi€HHA Yy pyOIll KOpiB. Y
3B’A3KYy 3 IIUM BaXKJIMBO PO3IVIIHYTH XapaKTep KOPMOBOI TMOBEIIHKUA KOpIB MpHU
BUKOPHUCTAHHI LIJOPIYHOTO CHJIOCHO-CIHAXXHO-KOHIIEHTPATHOTO THUITy TOJIBIL 3a
yMOB 0e3MpuB’s13H0-00KCOBOTO yTpuMaHHs. OTpuMaHH1 1aHi HaBEJEHO y Tabuuiil 2

Tabmus 2. Iloka3HUKH KOPMOBOI MOBEIiHKH KOPiB 32 YMOB OOKCOBOIO
yTPUMAaHHS

[Tepion poky
[Toka3HUK MOBEAIHKU . C .y
3UMOBHIA JITHIN

TpuBamicTh CIOKUBaHHS KOPMY, XB 346,11+9,41 365,62+10,4
YacroTa Crio>KUBaHHS KOPMY, pa3iB 10,51+1,22 14,42+1,58
IHaeKc KOPMOBOT aKTHBHOCTI 0,240 0,253
TpuBamicTh )KyBaHHS KYHKH, XB 427,89 + 8,15 414,10+ 7,16
y T.4: y 031 JI)KaHHS 204,56 + 6,57 218,47 +10,3
y 11031 CTOSIHHS 223,33 +7,55 195,63 £ 9,26*
TpuBanicTe CIO)KUBAHHS BOJBI, XB 31,41+ 3,22 52,87+ 2,81%**
YacToTa crio>kuBaHHS BOJI, pa3iB 11,24+ 2,32 14,12+ 1,24

Ipumimku: *—P<0,05; *** — P<0,001

3 nmaHux TaOnuIl 2 BUIHO,III0 B yMOBaX CTAOUIbHOI OJHOTHUITHOI TOJIIBII
KOPOBM Y 3UMOBUH 1 JITHIN NEPIOJM BUTPAYAIOTh MPOTArOM 00U MaikKe OJIHAKOBY
KUIBKICTh Yacy Ha CHOXXHMBaHHS Kopmy. [Ipo 1e TakoX CBITYUTH 1HAEKC KOPMOBOI
AKTUBHOCTI. X0Ya CIIOCTEPIraeThCs HE3HAYHE 1 HE BIpOriJHe 301IbIICHHS TPUBAJIOCTI
(19,51 xB) Ta yacrotu (3,91 pa3u) cioxkuBaHHS KOpMY B JITHIM niepiona. He BusiBiIeHO
BIPOTiTHOT PI3HUIN 32 TAKUM MOKA3HUKOM SIK TPUBAJICTh KYWKH B JIITHIN Ta 3MMOBUIA
nepioa. Jlume BiporimHa pi3HMIS CHOCTepiraigacs 3a TPUBAIICTIO KYHKHA Y 031
CTOSIHHS, II0 MOXK€ OyTHM HACHIAKOM TemmeparypHoro Qakropy. 3a BHCOKOi
TeMIlepaTypu KOpOBU MeHIe (Ha 27,7 XB)BUTpadalOTh 4Yacy Ha JKyHKy B 031
cTostHHS. TeMriepaTypa HaBKOJIMIIIHBOTO CEPEIOBUINA Y JITHIN Mepioj] TAaKOX BHECIA
KOPEKTUBY y CIIOKMBAaHHS BOJW. 3 JaHUX TaOmuIll 2 BUIHO, IO BIITKY KOPOBH
gactime (y 2,88 pasum)i TpuBamme (Ha 21,46 xB) munu Bomy. [limxim KopiB 10
HAIyBaJIOK CIOCTEPIraeThCsl y MPOMIKKAX MIXK CHOXKHUBaHHSAM Kopmy. [irieHiuna
MOBEIHKA COpsIMOBaHa Ha BUAAJICHHS 13 OpraHi3My TBEpIAUX 1 PIIKUX MPOAYKTIB
OOMIHY pEUOBMH Ta MIATPUMAaHHS 4YMCTOTH IIKipu [2]. BoHa Bkirowyae cedo- 1
KaJIOBUIIOPOXKHEHHS, OOTPYLIyBaHHS, OOJIM3yBaHHS Ta yecaHHs (TpyMiHT). Y KOpiB
HE BHSIBJICHO CE30HHOI PI3HMII B TPHUBAJIOCTI Ta y 4acTOTi Aedekallii Ta ypuHaii
(tTabn. 3). BizyanbHi cHocTepeXeHHsS TOKa3alav, o i dYac (i310J0rTYHUX
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BIJIIpaBJIEHb Miayiora Maixke He 3a0pynHtoBanacs Cepen MOCTIHKEHUX MOKA3HHKIB
KOM(OPTHOI TOBEIIHKK KOpIB, MOMITHO BHAUISETHCA 4YecaHHs (TpyMmiHT). BiiTky
TPUBATICTh YECaHHS 301IBIITYETHCS MalKe y ABIYYI.

Ta6muig 3.1loka3Hnkn KOM(OPTHO-TIrieHiYHOT MOBeAiHKN KOPIiB 3a yMoBa
HiJIOPIYHOTr0 0OKCOBOI0 YTPUMAHHS

ITepiox poky
[Toka3HUK IMOBEIIHKHU _ L
3UMOBHI JIITHIN
Jedexaris: - yactora, pasis 10,07+0,72 11,17+0,56
e  TPHUBAIICTh, XB 12,25+0,84 13,34+0,74
YpuHaris: - 4acTtoTa, pa3is 8,42+0,43 11,33+0,38
e  TPUBAIICTH, XB 6,07+0,31 8,41+0,26
OO6nm3yBaHHS: - YaCTOTA, Pa3iB 10,1+0,42 12,24+0,42
- TPUBAJIICTH, XB 6,11+0,32 6,5+£0,22
UYecanns: - yactoTa, pasiB 4,52+0,34 8,00+0,21***
e  TPUBAIICTH, XB 3,85+0,42 4,90+0,34

Tpumimru: *** — P<0,001

BucnoBku. ETONIOTIYHI TOKa3HMKM PYXOBOi, KOPMOBOi Ta KOM(OPTHO-
TITI€EHIYHOI MOBEAIHKHM, IO BHSBJIEHHI Yy KOPIB YKpPAiHCBKOI YEPBOHOI MOJIOYHOI
MOPOJIM TPH 3aCTOCYBAHHIIIJIOPIYHOTO CHUJIOCHO-CIHAKHO-KOHIIEHTPATHOTO THITY
roJliBjii Ta OOKCOBOIO YTPUMaHHS Ha Cy4acHId MOJIOYHIM (epmi € 30BHIIIHIM
B1100paK€HHAM (D1310JIOTIYHMX TMPOLECIB OpPraHi3My 1 3ajlekaTh BIJI CE30HHUX 1
TEXHOJIOTTYHUX (PAKTOPIB.
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MNOBEJEHHUE KOPOB YKPAMHCKOM KPACHON MOJIOYHOHN
MOPOJbI ITPU BECITPUBA3HOM COAEP KAHUHU
bezanreiunas E.

Omonoeuneckue nokazamenu O08UAMETbHO20, KOPMOBO20 U KOMPOPMHO-
2UCUCHUYECK020 NOBeOeHUsl, KOMOpble BblGIeHbl Y KOPO8 VKPAUHCKOU KPACHOU
MOJIOYUHOU  NOPOObL  NPU  UCHONL30BAHUU  KPY2l020]I08020  CUTLOCHO-CUHANCHO-
KOHYEHMPAMHO20 MUNA KOPMJIEeHUs U OOKCOB020 COOEPHCAHUSL HA COBPEMEHHOU
MOJIOUHOU (hepme ecmb GHEWHUM O0moOpadcenuem @OUUOTOSULECKUX NPOYeccos
Op2aHU3Ma U 3A8UCAM OM CE30HHLIX U MEXHOI02uYecKux Gakmopos. B nemuuil
nepuood  CpaABHUMENbHO C 3UMHUM  OJIUMENbHOCHb  OBUNCEHUS  OOCHOBEPHO
yeeauyugaemcst (Ha 32,32 %), a onumenbHoCcmsb 0moviXxa KOPO8 8 NOA0NHCEHUU COS U
Jedxca — 00CmoBepHO YMeHbwiaemcs. B ycnoeusx cmabuivbHo20 0OHOMUNHO20
KOPMJIEHUs. PASHUYbL 80 8PEMEHU NOMpeOieHUs KOPMA 3A8UCUMOCMU OM 8PeMeHU
200a NpaKmMu4ecKku He OmMeuaemcs, HO eCmb OO0CMOBEPHAs pA3HUya no
ONIUMENbHOCMU  JHCBAYKU 6 NOJONCEHUU CMOos, UYmo Modcem Ovbimb cledcmeuem
memnepamyproco Gaxkmopa. [lompebrenue 600wt n1emom 6Gonee yacmoe (8 2,88
pasa) u onumenvroe (Ha 21,46 mun).

KiroueBble cjioBa: KOpPOBBI, YKpaWHCKash KpacHas MOJIOYHAas TIOpo/a,
ATOJIOTUYECKOE TIOBEACHUE, OECHpHUBSA3HOE COJAEpXKAHUE, CHIOCHO-CEHAXKHO-
KOHIIEHTPATHBIA TUTT KOPMJICHHSI

THE BEHAVIOR OF COWS OF UKRAINIAN RED DAIRY BREED
WITH LOOSE HOUSING
Bezaltychnaya E.

Ethological indicators of motor, feed and comfortable-hygienic behavior that
were identified in Ukrainian red cows of dairy breed when using round-headed
silage-syna-concentrate type of feeding and box maintenance on moderna dairy farm
Is an external reflection of the physiological processes of the body and depends on
seasonal and technological factors. In the summer period, compared with the winter,
the duration of movement significantly increases (by 32.32%), and the duration of
rest of the cows in the standing and lying positions is significantly reduced.In
conditions of stable feeding of the same type, there is practically no difference in the
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time of food intake depending on the time of year,but there is a significant difference
in the duration of the chewing gum in a standing position, which may be a
consequence of the temperature factor.Water consumption in summer is more
frequent (2.88 times) and longer (by 21.46 min).

Key words: cows, Ukrainian red dairy breed, ethological behavior, loose
housing, silage-silage-concentrate type of feeding

YK 636.39: 591.5 (477.74) DOI: 10.37000/abbsl.2019.94.09
JESIKI OCOBJMUBOCTI MOBEJIHKH KI3 AHTI'JIO — HYBIMCBKOI
IMOPOJM B YMOBAX HIBJIHS YKPATHH
O. BopoHnmok
Ooecvruii OeparcagHuil azpapHuil yHigepcumem

Ilposoounu oOocnioxcenns OesKux o0coOIU8oCcmel NOBeOIHKU Ki3 aAHel0 —
HYOICbKOI nopoou, a came 3a MaKuMu HOKAZHUKAMU SIK Ni0Xi0 00 200I8HUYI, NPULIOM
KOpMY, JicyiKa, oOegeKrayis, ce4o8UnyCKanHs, GIONOYUHOK, pYX HNO 3a20Hy. 3a
pe3yibmamamy - CNOCMEPEeNHCeHb — MAKCUMANIbHY — KIIbKICmb — 4Yacy — meapuHu
sumpayaromes Ha GiONOYUHOK 41,9 xeunun , a MIHIMAILHUL NOKA3HUK cKaadac 7,7
cekyHo, wjo Ha 99,6 % menuie 3a MAKCUMYM.

Knrwuoei cnoea: npooykmuenicms, siKicms, nopooda, no8eoiHKa, adanmayis.

IMocranoBka npodJjemu. Ko3iBHUIITBO Ma€ JIaBHIO 1CTOPIiI0, Cy4acHi 3100yTKU
1 TEHJEHIIT PO3BUTKY B KYJIBTYpP1 CIIILCHKOTOCIIOAAPCHKOTO BUPOOHMIITBA CBITY, IIIO
3YMOBJICHO 3HAYHOIO I[IHHICTIO MPOAYKINi Ki3, 1X BHUCOKUMH aJalTUBHUMU
BJIACTUBOCTSIMU Ta HASIBHICTIO IPUPOAHO-EKOHOMIYHUX YMOB I PO3BUTKY TaTy3i.

OcHOBHA MPOAYKIIiSl KO31IBHUIITBA — II€ MTyX, BOBHA (MOXEP), MOJIOKO, M SICO 1
mkypu. OJHOPITHY BOBHY Ki3 BUKOPUCTOBYIOTH JIJISI BAPOOHUIITBA ITyXOBUX XYCTOK,
TPUKOTAXy, TKAHWH, OKCAMUTY, KAJIUMIB TOIIO. Ko3s4e MOJOKO XapaKTepHU3y€eThCs
HUTIOIUMU ¥ OaKTepUIIUIHUMHU BJIACTUBOCTSIMHU 1 HAJICXHUTh 10 JIETUYHUX Ta
JIKYBaJIbHUX MPOAYKTIB XapuyBaHHs. M’sco Ki3 Harajaye BUCOKOSKICHY OapaHHHY, a
xKUp (i) Mae JIKyBaJbHY BiacTuBicTh. IIKypum Ki3 micis BUYUHKH €
HETMIePEBEPIICHAM MaTepiaioM 11 MOJCIBHOTO B3YTTS, 3 HHUX BUTOTOBJISIOTH
BHCOKOSIKICHI MaTepiajid JyIsl TaIaHTepeHoi npomucioBocTi [S5]. Hectaua Ha puHKy
BHCOKOIIPOIYKTUBHUX TBapHH II€ TIpoOeMa HOMEpP OAWH Ha ChOTOJHI, TOMY IO 5K
3BUYAiHI, Tak 1 OE3MOpOJHI KO3H, JAlOTh MOJIOKO SIK€ 3a OPTraHOJICHTHYHUMH
MOKa3HUKaMH HE BIAMOBIAa€ BUMOTaM CIIOKUBAYiB 1 MepepoOKH MPOMHUCIOBOCTI JIJIst
BUTOTOBJICHHST cHpy. He3Baxkaroum Ha Te€ IO BHCOKA TNPOAYKTHUBHICTH Oyje
KOIITYBaTH BUPOOHHUKY JOPOXKYE, Il BUTPATH KOMIEHCYIOTHCS B SKOCTI MPOIYKIIIi.
Takox nedinut TBapUH € MPOOJIEMOT0, Ky MOKHA BUPIIIUTH Yepe3 IMIIOPT, ajie s
TOTr0 1100 MajJu BUCOKY MPOAYKTHUBHICTh HEOOXITHO MOCIIIKYBaTH iX ajanTaiiiiny
3/1aTHICTh B HOBHX yMOBaX yTpUMaHHS 1 eKcIuTyaraiii [4].

AHaJi3 ocTa”HHiX gociaimxkeHb i myOsaikaumii. [loBemiHKy pI3HUX BHUAIB
CUIBCHKOTOCTIOAPChKUX TBAPUH BMBYAJIO 0araTo aBTOPIB, SKI BBaXKAIOTh, IO JaHI
PO TOBEAIHKY TBAPUH JIIOAMHA MOXE BUKOPUCTOBYBATHU JJIsi CKOPOUEHHS 3aTpar
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TPYIAOBOi MISJIBHOCTI, JOTJSIAY, YTPUMAHHS 3BOJUTH 10 MIHIMyMY BIUIUB
HABKOJIMIITHBOTO CEpeJoBUIA. BIIMB cepenoBuIlla CIIpUse BUHUKHEHHIO CTpECy Ta
IHIMUX ~ HeOakaHUX  SIBUI TaKOXX IPOBEJACHHIO CEJICKIII 1 30UIBIICHHIO
npoaykTuBHOCTI [3]. OnHak, BUBYEHHS MUTaHb MMOBEAIHKHA Ki3 aHIJIO - HYOIHWCHKO1
MOpoJIM B yMOBax IBAHSA YKpaiHM BHUBUEHO HEIOCTAaTHBhO, IO M CIOHYKAJIO
IIPOBEJICHHIO HAITUX JIOCTIKEHb.

MeTta po060TH - JOCTITUTH E€TOJIOTIYHI IMOKA3HUKW Ki3 aHIrJIo - HyO1HMCHKOT
MOPOJIY B yMOBAaX MiBACHHOTO PETIOHY YKpaiHH.

Marepian i meroam gociixkenHsi. ExcneprmeHTanbHa 4YacTUHa poOOTH
MPOBOJIMJIACS B YMOBax MPUBATHOTO rocrmojapcTBa «Emika» mpu Takux MOTOTHUX
ymoBax: Ttemneparypa 18 °C, Bonoricts 59 %, atm.T .765 MM.pT.CT., sicHO, BiTep 18
km/roz 3 12:00 no 17:20, 1 B HACTYITHUI ACHB BIATOBIAHO 1HIIMX MOTOAHUX YMOB, a
came: temmeparypa 21 °C, Bomoricte 61 %, atm.T. 762 MM.pT.CT., SICHO, BITEp
I1xkm/rog 3 12:30 mo 17:30. JlocmiJpKeHHS TPOBOAWINCS 3a METOJMKOI M.
KoBanpuukosa 1 K. Kopanpuuk, 1978 [1]. s miboro Oyino oriHeHO 4 MaTKH 1 3 Ko371a
1 pigHOrO BIKY QHIJIO - HYOIHMCHKOI MOPOJX 3a TAKUMU TMOKAa3HUKAMHU, K IIIX1T J0
TOJIIBHUII, MPUHOM KOpMY, KyHKa, nedekallis, CEHOBUITYCKaHHS, BIAMOYHUHOK, PyX
no 3arony . [{udposi nani Oynu ompaiboBaHi 6G10METPUYHUM METOJIOM BapialliifHOi
craructuku 3a Ilmoxincekum H. A. [2].

PesyabTatu jgociaimkenb. Jlyxe e(DeKTUBHMM eJIEMEHTOM ajanTaiii o0
30BHIIIHIX BIUIMBIB € CIIPOMOYKHICTh TBAPWUH IMPUCTOCOBYBATHU CBOIO IMOBEIIHKY 0
3MiH YMOB cepefioBuIlia. TakuM criocoOOM TBapUHHU 3a0€3Meuyl0Th CO01 3aXUCT Bif
KOHKYPEHTIB 1 BOPOTiB, Mapa3uTiB, XBOPOO 1 HECHPUATIMBHUX KIIMATUYHUX YMOB, a
TakoX 3a0e3MedyroTh ce0e KOPMOM, YXWISIIOThCS BiJI PI3HUX CTPECIB, a 3aBIsSKHU
CTaTeBI aKTHUBHOCTI 3a0e3MeuytoTh 30epexeHHsl poay. B tabnuui 1 HaBeaeH1 Aeski
aJanTaliifdi KOCT1 Ki3 B yMoBax mianpuemctba «Emikay.

Tabmuig 1. ETosioriyni moka3zHUKM aHIiIo0 - HYOilicbKHX Ki3 B ociHHiii

nepioa poxky

[Toka3HukH n X +Sx o CV,%
ITigxix 10 roaiBHULI 25 2,36+0,231 1,11 47,1
[Ipuiiom kopmy 25 7,83+0,89 4,395; 56,13
Jedexartis 9 7,67+0,66 1,871; 24,39
CeuoBUITYCKAHHS 10 7,7£0,38 1,16 15,05
Kyiika 22 17,522+2,099 9,619 54,896
Bigmounnok 23 41,956+7,34 34,449 82,1
Pyx mo 3arony 22 35,545,456 25 70,4

3 maHoi TaOaMIl BUIHO, 110 TBAPUHH MPOBOJATH OUIBINE Yacy BiAMOYMBAIOYH,
B cepelHbOMY BUTpadarouu 41,9 XBUIMH, HallMEHIIIE TBAPUHU BUTPAYAIOTh Yacy Ha
nedekarlito, sKa CTaHOBUTH 7,7 cekyH 1o Ha 99,6 % wmeHme 3a MakCHUMalbHUN
noka3zHuK. Hal61abIe TBapuHM MAXOASTH /10 TOAIBHUIIL 1 MPUAMAIOTH KOPM 25 pasiB
Ha 7100y, Yac mpuiloMy KOpMYy IepeBepllye BCl 1HII il MO MOBTOPIOBAHOCTI, aje
3aTpara 4yacy cTaHoBuTh 7,83 xB 110 Ha 80,87 % MeH1Ie 32 MAaKCUMAJIbHUNA TTOKA3HUK
— BIJIMOYMHOK. TaKo> BUJIHO, 1110 TBAPUHU MOBOASATH C€0€ AKTUBHO TaK SIK MPOBOASTH
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B pyci 35,5 xBuimuH B cepengHboMmy Imo Ha 13,3 % MeHIie 3a MakCUMAaJbHHIMA
NOKa3HUK. BIiIXwieHb BiJ HOPM HE CIOCTEPIraeTbcs, TOMY MOXHa 3pOOUTH
BHCHOBOK, 1110 BC1 TBApUHU J0OpE MPUCTOCYBAIUCH 10 MPUPOJHUX YMOB MIBJICHHOTO
perioHy i MaloTh 100PY PE3UCTEHTHICTD.
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HEKOTOPBIE OCOBEHHOCTHU NOBEJEHHUSA KO3
AHTJIO - HYBUHCKOM TOPO/JIbI
Bopontok O.

Ilposoounu ucnedosanusi HeKOMOpPvl XOCOOEHHOCMeEN NOBEOeHUsl KO3 AH2NI0 —
HYOULICKOU NOPOObL, A UMEHHO 30 MAKUMU NOKA3AMENAMU, KAK NOOX00 K KOPpMYUIKe,
npuem KOpMa, Heeauxa, oeghekayusi, MoUeucnycKkanue, Omouwlx, O8UNCEHUE NO 3a20H).
llo pe3ynbmamam HaOIOO0EHUl MAKCUMATLHOE KOJIUYECMBO 8DEMEHU IHCUBOMHbLE
mpamsam Ha omowvix - 41,9 munym, a MUHUMAILHBLIU nokazamenv cocmaeisem?7,7
cexyHo, umo Ha 99,6 % menvue makcumyma.

Knwuesvie cnosa: npoodykmusHocms, Kauecmeo, nopooda, noseoexue,
aoanmauvusl.

SOME FEATURES OF THE BEHAVIOR OF GOATS OF THE
ANGLO - NUBIAN BREED
Voronyuk O.

We studied some of the behavioral features of goats of the anglo-nubian breed,
namely for indicators such as coming up to the feed trough, feeding, chewing,
defecation, urination, rest, movement along the pen. According to the observations,
the animals spend the maximum amount of time rest 41.9 minutes , and the minimum
figure is 7.7 seconds, which is 99.6% less for the maximum.

Key words: productivity, quality, breed, behavior, adaptation.
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VK 634.4.084/27 _ DOI: 10.37000/abbsl.2019.94.10
IMPOJAYKTUBHICTh CBUHEMN ITPU 3TrOJIOBYBAHHI
CYCIEH3II XJIOPEJIU

O. Kapyncbkuii, I'. Koteus., T. Pe3nuk, O. Kunuiaan
OoecbKuti 0epacasHull azpapruil yHigepcumem
C. MkpTusin
QDI «V Camesenar

Excnepumenmanvno  06Ipynmo6ano  OOyinbHicms  ma  eg)eKmueHicmb
BUKOPUCNAHHS CYCNEH3Il XJlopeau V CKAadi KOMOIKOpMIS, nid yac supousys8amus ma
8i0200ieni ceumneu, y 003i 500 mn Ha 2ono8y 3a 000y. 36anancy8amHs payioHie
NIOCBUHKIB OOCHIOHUX 2PYN, 3a HEeOOXIOHUMU NOKA3ZHUKAMU NOBHOYIHHOI 200i6ii
32I0HO 0emani308anHux HOPM ma 3a0e3NneyeHHs ONMUMANbHO20 CHIBGIOHOULeHHS]
OCHOBHUX eJleMeHmMIB8 3d PAXYHOK CYCNeH3ii XA0peau, NO3UMUGHO GNIUHYIA HA OOMIH
Peuosun 8 opeanizmMi meapur ma ix 3aceocHmus.J[osedeno, wjo 668edeHHs CYCneH3ii
XJ0penu 8 payioHu nio 4ac SUpoujy8anHs ma 6i0200i61i MOJOOHAK)Y C8UHEU CHpPUsE
nidsUWeHHI0 cepeOHb0000608ux npupocmie Ha 21,9%, 3menuye sumpamu Kopmy Ojis
ompumanns ke npooykyii na 0,7 kopm. 00.

Kniouosi cnoea: monoousx ceuneil, Kopmosa 000as8Kad, CYCNeH3is Xaopeiu,
NPOOYKMUBHICIb, 3aMPaAmu KOPMY.

IMocTtanoBka npodJjemMu. Y BUpOOHUIITBI CBUHUHU BHU3HAYaI0UUM (HaKTOpPOM i
SIKOCT1 1 peHTa0eIIbHOCTI SBISETHCS BIATOAIBIIA cBUHEH. ['0l0BHA 3a1a4ya opraHizarii
BIJITOJTIBIIL — II€ 3a0€3IeUeHHs] TBAPUH YCIM HEOOX1IHUM KOMILUIEKCOM TMOKHUBHUX Ta
010JIOTIYHO-aKTUBHUX PEYOBWH, IS JOCSTHEHHS MaKCUMAaJbHO MOKJIUBOTO
CepeaHbO000BOT0 MPUPOCTY 1 OTpUMAHHS O10JOTIYHO-TIOBHOIIIHHOTO O1JIKOBOTO
NpoayKTy. BupoOHHMYa mpakTHka MOKa3zye, MO0 OUIBIIICTh TBAPUH POCTE 3HAYHO
MOBUIBHINIE CBOiX (DI310JIOTIYHUX MOKIMBOCTEH. Biapll 3a Bce 1€ MOB’SA3aHO 3
HEJOCTATHBOIO KUIBKICTIO O10JIOTIYHO aKTUBHUX PEYOBHH B palioHax TBapuH. lIpu
nediuuTi O10JOTIYHO AKTUBHUX PEYOBMH B KOpPMax iX KUIBKICTh B MPOAYKTax
TBAPUHHHUIITBA TaKOX MOHIKAETHCS. B 3B’S3Ky 3 MM BHUBUYCHHS BIUIMBY KOPMOBHX
n00aBOK Ha MPOAYKTHUBHICTb TBAapUH 1 SIKICTh MPOAYKIT TBAPUHHUIITBA MA€E SIK
TEOPETHYHE TAK 1 MPAKTUYHE 3HAYEHHsS. Y MPAKTHUIl TOJIBII TBAPUH ISl TOKPUTTS
nedIIUTy OKpeMHUX BiTaMiHIB, MiHEpAJIbHUX €JIEMEHTIB y pallloHaX, BAKOPUCTOBYIOTh
pi3HI KOpPMOBI J00aBKH, CyMIIIl MIKPOEJIEMEHTIB Ta BITaMiHIB. AJie OUIBIIICTH
ICHYIOUMX PEIENTIB KOMEPIIIHHUX 1 MICIIEBUX KOPMOBUX JT00aBOK MalOTh OOMEXKECHY
MPOIYKTUBHY 0 BHACIIIOK TOTO, IO BOHW HE BHUKOPHUCTOBYIOTH (DAKTUUHUIA,
30HAJBHUHN 1 JOKAJTBHO-TOCTIOAPCHKUN XIMIYHHM (MaKpO-MIKPOCIEMEHTHHI) CKIIa
KOpMiB, 110 He 3a0e3mnedye TMOHOBIEHHS (aKTUYHOTO JAedIIUTy MIKpO- Ta
MaKpOEJIEMEHTIB y CKJIaJli KOPMIB Ta pAaIliOHIB KOHKPETHOTO pETIOHY, 30HH
rocroiapcTBa N0 pIBHSA BHMOT CYYaCHHX HOPM JKUBICHHS 17 TBapuH. llpu
CTBOPEHHI KOHOTO HOBOI'O BHJYy KOPMOBOi J100aBKM BHHHMKAE€ HEOOXITHICTh
BUNPOOYBaHHS 1i €EeKTUBHOCTI B TOJIBII TBapuH. [lepeBaru cycreHsii XJaopenu siK
KOPMOBOi J00ABKH - MOJIMBICTh KYJBTUBYBATH XJIOPEIY HAa MPOTA31 BCHOTO POKY,
HasIBHICTh ONTHMMI30BAaHUX TEXHOJIOTIH i BUPOLIYyBaHHS 1 BUKOPUCTAHHA. XJjopena €
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HAWUOPOCTIIIO OJHOKIITUHHOKO BOJOPICTIO B CKJIAJl SIKOT 3HAXOAUTHCA BEIMUYE3HA
KUIBKICTh ~TIOKHMBHHMX PEUYOBHMH 1 IHIIMX MIKPOCJIEMEHTIB TOTPIOHUX  JJIs
POYKTUBHOI XKUTTEAISIIBHOCTI OyAb-sikoro opra”izmy. Cama no co0i xjiopeina He €
XIMIYHOIO PEYOBHHOIO 1 B MOPIBHSAHHI 3 IHIIUMH O10JIOTIYHUMH JT0OaBKaMH 1CTOTHO
BUTpa€e y OyAb-SIKHX TMPEMIKCIB 3a BCIMa IOKa3HHUKAMHU TaK SK BOHA € XUBUM
OpTraHi3MOM.

Meta po6oTM - BUBYEHHS BIUIMBY CYCHEH31i XJIOPEJM Ha MPOJIYKTHUBHICThH
CBMHEH Ta BH3HAYEHHA 3aTpaT KOpMy Ha BHpoOOHMITBO lu mpoxykmii. PoGorta
BUKOHAHA Yy BiJIMMOBITHOCTI 3 TJIAHOM HAayKOBO-IOCIITHUX pOOIT Kadeapu TeHETHUKH,
PO3BEACHHS Ta TOJIBII CUIbCHKOTOCTIOAAPCHKUX TBapuH ONIeChKOTr0o JAepKaBHOTO
arpapHoOro yHiBepcuTeTy. B 3a7auy nocmiKeHb BXOAUIIO:

o BHUBUUTH CTUMYJIOIOYHIM e(eKT CycrmeHsii XJopenau Ha PIiCT Ta PO3BUTOK
CBHUHEH B yMOBax J0CJIIHOTO rocroaapcTna «HOxxHMiy;

e BHUBYMTH BIUIUB CYCII€H31i XJIOpEIU HAa BUTPATH KOPMY Ha BUPOOHUIITBO 1KI
MIPOYKIIIT;

¢ TPOBECTU PO3PAXYHOK €KOHOMIYHOI €(heKTUBHOCTI BUKOPUCTAHHS CyCIEH311
XJIOpEJIM B pallioHax CBUHEW. BU3HAUWTHU ONTUMAalIbHY CTUMYJIIOIOUY J03Y CYCIeH3Ii
XJIOpea;

Marepiaa i MmeToau aociigkenb. [l mpoBeAeHHS T0Ciay Oyia po3pooiieHa
METO/IMKA Ta CKJIaJieHa cxema aociiay. Jlocmia 6yno mpoBeaeHO Ha YOTUPHOX Ipymnax
MOJIOJHSIKY cBUHEH 1o 12 romie BikoM 3,5 micsmi. Jns gocmigy migiOpanu TBapuH
aHaJoTiB (3a BIKOM, »KHMBOIO MAacolo, MOPOJIOI0), JOCHIKEHHS Oy TMPOBEJCHI B
IICHTUYHUX YMOBax. 3MIHU )KMBOI MacH BU3HAYAIHM MUISIXOM 3BaKyBaHHS TBApHH 0
TOMIBI1 B KiHII KOKHOTO Mmicstst. OIiHKY (Pi310JI0T1YHOTO CTaHy TBAPUH MPOBOIAMIIH
Ha MOYaTKy JIOCHiAy 1 Mo Woro 3aBepiueHHto. [Ipu mocTaHOBII Ha JOCHI] KKUBa Maca
TBAPUH KOHTPOJBHOI Ta JOCHIAHUX IPyn OyJW MPaKTUYHO HA OJHOMY piBHI Big 59,3
no 60,4 kr. CratuctuyHy oOpoOKYy pe3yJIbTaTiB €KCHEPUMEHTAIBHUX JOCIIIKECHb
MPOBOJIMJIM  IUISXOM  BHU3HA4YeHHS  cepeauboro  apudmeruunoro(M), iforo
noxuOku(m), piBHSHHSA BiporigHocTi(P) 13 BukopucTanHsM Tabiuil t-KpuUTepiiB
CrprofeHTa. 3MiHM MOKa3HUKIB BBaXkasu Biporiaaumu 3a P<0,05. ExciepumenTtanbHi
JOCIIKEHHSI TPOBOJIMIIMCS B YMOBax JOCHiTHOTO TocnogapctBa «HOxHMi» Ha
MOJIOJTHSIKY CBHMHEM Benukoi Oimoi mopoau. HaykoBo-rocmomapchkuii  J0CHia
MPOBEACHUM 3TITHO METOAMK 1 PEKOMEHJAIlli, 10 BUKIAACHI B MPAKTUYHUX
METOJMKaX JNOCHiaiB y TBapuHHHUITBI 3a penakiieto Kosups B. C., CaexeHiioBa
A.l.Ilepma - KOHTpOJIbHA TpyMa CIOXHBAJIa OCHOBHUU paIlioH, Apyra - AOCTiaHA
OKpIM OCHOBHOTO paiioHy crnoxusaina 400 mi1 cycrnieHsii XJ0penu Ha roJioBy, TPETs
J0CIIIHA - OCHOBHMI paiioH Ta 500 M CycreH3ii XJIoOpeau Ha TOJIOBY 1 4eTBepTa —
JOCJIIIHA TpyIa OTpUMYyBaJia OKpPIM OCHOBHOTO pariony 600 MJ cycreHsii XJIopenu
Ha rojoBy. Cxema jaociiny HaBegeHa B Ta0auil 1. OOJiK KOPMIB paiioHy JOCITITHUX
TBApWH, SK y MIATOTOBYMN Tak 1 B OOJIKOBHM TMepioa 3AIMCHIOBAIA MIOTHS 3a
JIOTIOMOTOI0  3Ba)KyBaHHS KOPMIB, SIKi 3TOJIOBYBaJIM Y KOXKHY JIaBaHKy. YMOBH
yTpUMYyBaHHSI CBHHEH y TBapMHHOMY MPUMILICHHI BIANOBIAIN ICHYIOUHUM
300BETEPUHAPHUM HOPMaM.

Tabmums 1.Cxema mociiiay
‘ I'pyna ‘ KinpkicTh TBapuH, ‘ XapakTtep ToiBIi |
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roJIiB 3piBasuibHUH, 15 ni6 | OcHoBHUIL, 60 116
| - KOHTpOJIbHA 12 OP OP

Il -nocimigua

OP + cycnensis xyopenu (400
MJI Ha TOJIOBY 3a J100Y)

OP + cycnensis xyopenu (500
MJI Ha TOJIOBY 3a J100Y)
OP + cycnensis xsopenu (600
MJI Ha TOJIOBY 3a J100Y)

12 OP

III -nocnigna 12 OP

IV -nocninna 12 OP

PesyabraTi gociaigxkenb. (s ckiagaHHS pamioHiB BU3HAYAIU (PaKTUUHY
MOXXKMBHICTh KOPMOBHUX 3ac001B, siki Oyiu HEOOXI1HI JUIsi BUKOPUCTAHHS Yy JOCIIJI,
IUISIXOM TPOBEICHHS XIMIYHOTO aHaIi3y 3a OCHOBHUMH IOXKMBHUMH PEYOBHHAMH,
pallioHH BIAMOBIIAIN HOpMaM roaiBii. B ocHOBHUI mepioj AOCHIIy pallioH CBUHEH
OyB TIOBHOIIIHHO 3a0e3reueHuil eHepriero 1 mnpoTeiHoM. Ha mowaTky mocaimy
3arajbHa TMOXHUBHICTh palliOHy cTaHOBWia 2,62 kopMoBUX oauHHIb (28,6 MJIx
oOMiHHOi eHeprii) Ta micTwia 237T meperpaBHoro mnpoteiny. [llomobu TBapunu
KOHTPOJIBHOT TPYINU OJEpKyBald 2,3 KI KOMOIKOpPMY, TBapUHMU JOCTIAHUX TPyM
orpuMmyBanu 2,3 kr komOikopmy Ta 400, 500 ta 600 mn cycnensii XJjopeiu
BIIMOBIJTHO. 3a TMEpioJ MPOBEAEHHS JOCIIAy SKAM MpoAoBkyBaBcs 60 1HIB
MIJCBUHKH, SK KOHTPOJBHOI Tak 1 JAOCHIAHUX Tpyl BIJ3HAYAIUCA JOOpUMHU
MOKa3HUKaMM BIroAiBil (Ta0m.2). I3 HaBeneHUx y Tabnuil 2 JaHUX BUAHO, IO Ha
MOYATKy JOCHTiy TBAapUHU YOTHPHOX TPYI 3a CEPEIHBOI0 JKHUBOIO Macol HE
BIp13HsuIMCs. Ha kiHeup Aociiay TBapyuHH 1-1 KOHTPOJIBHOI TPyNH Maju KUBY Macy
101 xr, 2-i mocmiguoi -103,3kr, 3-1 mocaiagHoi — 109,9 kr ta 4-i mocmigHoi -111,4kr.
Pizauns 1-1 konTpoasHOi Ta 4-1 qocmianoi rpym 10,4 kr (P>0,5).

Tabmuus 2. BiaroaiBejibHi MOKa3HUKH CBUHEH

[TokazHuk I'pyma

1 2 3 4
JloGoBa f03a cycrneHsii xiopena, MIl/Tod. - 400 500 600
JKusa maca 1 ToyioBH: Ha TOYATOK MEPioJ, KT 60 59,3 59,9 60,4
Tpusasicts nepiony, 116 60 60 60 60
[TpupicT kUBOi Macu: 3arajibHUMN, KT 41,0 44,0 50,0 51,0
CepeHbOI000BUH, T 683 733 833 850
+ 710 KOHTPOITFO, %o - +107,3 +121,9 +124.4
ButpaTtu kopmy Ha 1 Kr npupocTy, KOpM. OA. 3,9 3,4 3,2 3,2
+ 710 KOHTPOJIFO, KOPM.OJT. - -0,5 -0,7 -0,7
+ 110 KOHTPOJIHO, % - 87,18% 82,05% 82,05%

Sk BUAHO, cepeHbOAO000BI MPUPOCTU KUBOI MACH y TBApPUH JOCTIAHUX TPyl
Oysu OUIBIIMMHU Yy TIOPIBHSIHHI 3 aHAJIOTaMHM KOHTPOJbHOI rpynu. Kpaiii noka3sHuku
1000BUX TPHUPOCTIB 3a MEPIoJ IOCTiAy OyJld OTpUMaHl Ha parfioHax 3 J00aBKOIO
CycmeH3ii xjopenu, sKy nonaBanu y kiibkocti 400, 500, 600min Ha romnoBy.Y
pe3ynbTaTi MPOBEACHOTO HAayKOBO-TOCIOAAPCHKOTO JIOCHIAY BCTAaHOBJICHO, IO
KpalllUMH  BIJITOJIBEILHUMM  SIKOCTSIMH Ta OUIbII BHUCOKOK EHEPril0  pOoCTy
BiJ[3HAYAINUCA TIJACBHHKM YETBEPTOI TpPYyNH, BOHU SBHO TMEpPEBaXald CBOIX
POBECHHUKIB 3 APYroi JOCIIAHOI IPYIH 3a BIKOM JOCSTHEHHs kuBoi Macu 100 kr, aje
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32 €KOHOMIYHUMH TTOKa3HUKAMH TEPEeBAKAIW TBAPUHU TPETHOi JOCIITHOI TPYIIH.
30a1aHCyBaHHS PaIllOHIB IM1ICBUHKIB JIOCTIIHUX TPYIl 32 HEOOX1THUMH IMOKa3HUKAMHU
MOBHOITIHHOI TOMIBJI 3TIJIHO JETadi30BaHUX HOPM Ta 3a0e3MedeHHs ONTHMAJIBHOTO
CHIBBIHOILIIEHHSI OCHOBHUX €JIEMEHTIB 32 PAaXyHOK CYCIEH31l XJIOpeNH MO3UTHUBHO
BIUIMHYJIa HA OOMIH PEYOBUH B OpraHi3Mi TBapuH Ta iX 3acBoeHHs. OjpeprkaHi JaH1
CB1/IUaTh, IO HE3BAXKAIOUW Ha Te, IO MPH CEPEIHBOMY PiBHI TOMIBII TBapWH 3a
nepio BIATOIBII CIIOKUBAJIA 3 KOPMaMH OJIHAKOBY KIJIBKICTh MOKMBHUX PEUYOBHH 1
eHeprii, 3aTpatu KopMy OyJau pisHHMH 1 KojuBamucs Bimx 3,9 mo 3,2 KopMOBHX
onuHUIb (42,5 no 34,8 M/l oOMiHHOI eHeprii).

BucnoBku. 1.30amancoBana 3a HEOOXITHUMH KOMIIOHCHTAMH JETaTI30BaHUX
HOPM 3aKJIFOYHA BIATOJIBIIS MOJIOJHSIKA CBUHEH CIpHUsiIa KpamoMmy 3aCBOEHHIO
MOKUBHUX PEYOBHH CIIOKUTHX KOPMIB, BIJ 4OTO iX 3aTpaTd Ha | Kr mpupocty Oyiu
MeHI 1 cknanu 3,2 kopM. oA. 3,9 koHTpoibHIM rpymi. 2. Kpaime 3acBoeHHS
MOKUBHUX PEYOBUH MOJIOJIHAKOM CBUHEH JOCTIAHUX TPYH MO3UTHUBHO BIUIMHYJIO Ha
IHTEHCUBHICTH 1X pocTy. HalOimbiii cepeHbo000B1 MPUPOCTH KUBOI Macu Oynu
OTpUMaHI BiJl MiICBUHKIB YyeTBepToi rpynu (850r), mo crnoxuBanu B paiiodi 600 mi
CyCIlieH3li XJjopeiau 3a 00y, aje 3a EKOHOMIYHUMHU I[OKa3HUKaMH TMepeBakallv
TBApUHU TPETHOI TocaiiHoi rpynu (833r), mo orpumyBanu S00MII cycnieH3ii Xjaopeu
Ha ToJioBy. 3. Takum uynHOM, I 30UIBIICHHS MPOAYKTUBHOCTI CBUHEH Ha BIJTOJIIBIII
JIOIIJIBHO 3aCTOCOBYBATH CYCIIEH3110 XJIOPEJH Y pallioHaX roJiBJli MOJIOHSIKY CBUHEH
B KibKocTi 500 M1 Ha 100Yy.
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MMPOU3BOJUTEJBHOCTH CBUHEMN IPU CKAPMJIMBAHUN
CYCIIEH3UUA XJIOPEJLJIBI
Kapynckuii A. , Pesnuk T. , Mkptusia C. , Kunuianer E.

DKcnepumenmanvHo 000CHOBAHA YenecoobpasHocms U IPHekmueHocmo
UCNONL308AHUSL  CYCNEH3UU XJIOpellbl 8 cocmage KOMOUKOPMO8, 60 6pems
sblpawueanusi U omkopma ceunei 6 o0oze 500 mn Ha 20108y 8 CYMKU.
Coanancupoeanus payuoHo8 NOPOCAM ONLIMHLIX 2PYAN, N0  HEe0OXO0OUMbIM
noKazamessam nOJHOYEHHO20 KOPMAEHUSL OMHOCUMENIbHO 0eMAalU3UpOBAHHbIX HOPM U
obecneuenue ONMUMANLHOZO COOMHOULEHUSI OCHOBHBLIX DJJIEMEHMO8 3d Ccyem
CYCHEH3UU XJ0peJlbl, NOJONCUMENIbHO NOGIUANA HA OOMEH Gewecms 8 Op2aHusme
HCUBOMHBIX U UX YCBOEHUSA. [JOKA3AHO, YMO 88e0eHUe CYCNEeH3UU XA0Pelbl 8 PAYUOHDL
npu BbIPAWUBAHUU U OMKOPME MOJOOHAKA CBUHEel CNnocoOCmeyem Nno8blUeHUIO
cpeonecymounvix npupocmos Ha 21,9%, ymenvwiaem 3ampamel Kopma 074
nonyuenus 1 ke npooyxkyuu na 0,7 kopm. EO.

Kniouegvie cnoea: MOJIOOHSIK ceuneltl, Kopmo8as dobaska,
CYCHEH3Usl XJI0PeLbl, NPOU3B00UMENbHOCMb, 3aMpPamvl KOpMA.

PRODUCTIVITY OF PIGS WHEN FEEDING SUSPENSION
OF CHLORELLA
Karunkyi O., Reznik T. , Mkrtchyan S. , Kishlali O.

The expediency and effectiveness of the use of chlorella suspension in the
composition of fodder, during growing and fattening of pigs, in a dose of 500 ml per
head per day was experimentally substantiated.Balancing the diets of the sub-
samples of experimental groups, with the necessary indicators of complete feeding in
accordance with detailed norms and ensuring the optimal ratio of the main elements
due to the chlorella suspension, positively influenced the metabolism of the animals
and their assimilation. It has been proved that the introduction of chlorella
suspension in rations during growing and fattening of young pigs promotes an
increase in average daily increments by 21,9%, reduces feed costs for obtaining 1 ts
for 0,7 feeds unit.

Key words: piglets, feed additive, suspension of chlorella, productivity, feed
costs.
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UDC 657.92: 336.226.322 DOI: 10.37000/abbsl.2019.94.11
DISCUSSION ASPECTS OF PROPERTY VALUATION
FOR TAX PURPOSES
R. Volchek

Odessa National Economic University

The author's vision on the process of estimating the value of real estate objects
for the purposes of taxation is given. It is established, that the current norms of
valuation of property for taxation purposes, established by the main regulator of
valuation activity in Ukraine — the State Property Fund of Ukraine, deprive
transparency the process of valuation of property in our state, and offset personal
accounting judgments when assessing real estate. Opacity and distortion of the
current norms of normative legal acts regulating the process of valuation of property
and property rights in Ukraine, as well as the norms of the International Financial
Reporting Standards (further — IFRS) 13 «Fair Value Measurementy during the
valuation of real estate objects, consists, according our opinion, representatives of
the State Property Fund of Ukraine during the approval of property valuation reports
for tax purposes are based on the estimated value of the objects, which should be
determined solely on the basis of the prices of real estate offers and solely by means
of a comparative approach. But, IFRS 13 «Fair Value Measurementy and National
Standard 1 «General Principles of Valuation of Property and Property Rightsy
demand to determine the value of objects of evaluation in three methods: costly, cost-
effective and comparative. Recommendations are introduced, implementation of
which will allow to observe the transparency and correctness of determining the
value of property for tax purposes.

Key words: real estate valuation, fair value, estimated value, market value

Introduction. The long-term reform of the Ukrainian economy in order to
enter the European Economic Area, require radical transformations in the relations
between the state and economic entities. According to our opinion, the
transformation, in the main, should be based on the principle of transparency, which
Is ensured by international standards of financial reporting. The introduction of these
standards into domestic business practices, requires academics and practitioners to
revise accounting and analytical tools, the use of which would eliminate significant
differences between the characteristics of accounting in our country and European
countries, and ensure an increase in the investment attractiveness of the Ukrainian
economy as a result of increased confidence from foreign investors. Transparency of
actions among economic development participants is taking place in the observance
of property rights to property and property rights. Ownership of property and
property rights are identified in the types of value, under which the transactions of
buy/sale and capitalization of assets and the management of business efficiency. The
most frequent manifestations of non-transparent valuation of property in Ukraine
appear during the implementation of real estate buy/sale transactions. Opacity is
manifested in the fact, that public authorities try to find evidences of the maximum
possible increase in the market value of real estate, which are subject to buy/sell
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transactions in order to increase the volume of tax revenues from taxation of these
transactions. Recently, these manipulations, according our opinion, acquire signs of
corruption manifestations. Therefore, the study of the problem of determining the
market value of real estate, which is the overwhelming majority of buy/sell
transactions, is at this time of special urgency.

An analysis of current research. An analysis of literary sources has shown,
that scientists and practitioners are focused on improving the theoretical and
methodological principles for assessing the value of real estate. In particular,
Litvinenko K. [1, p. 7-14] devotes special attention to the development of scientific
tools for assessing the influence of the state of commercial real estate on the
development of entrepreneurship in Ukraine. Y. Gubar and A. Gubar [2, p. 82]
emphasize, that in the world practice of valuation of real estate, there is a problem of
harmonization of methodological approaches to valuation into a single market value
of real estate, which consists in solving two important tasks: 1. To ensure the
reliability of the results. 2. To carry out the evaluation work in a timely manner. They
proposed mathematical dependencies and the procedure for solving the problem of
harmonization of the results of the evaluation through the application of rank
coefficients. Pozdnyakov Y. and Sadovenko Y. [3, p. 151-154] focused on
determining the error of independent valuation of real estate based on the analysis of
sales prices, and determine the approaches to quantitative assessment of the results of
independent valuation.

Meanwhile, there are still a few studies that are still so simple, at first glance,
components of accounting and valuation methodologies, such as the inclusion of
valuation principles in developing an algorithm for determining the value of real
estate in accordance with the purpose of evaluation, and poorly developed proposals
as for the definition of cost components of valuation entities in accordance with IFRS
13 «Fair Value Measurement». Moreover, the disclosure of features of the fair value
of assets and liabilities in the notes to the financial statements for 2018 by enterprises
of public interest is emphasized by the Ministry of Finance of Ukraine. The urgency
of the deepening of the direction of research we have chosen, is reinforced by the
need for a correct definition of the tax base for real estate transactions.

The purpose of the study is in the attempt of the auther to provide
methodological and methodical recommendations, the introduction of which will
adhere to the principle of transparency during the valuation of property for tax
purposes and, thus, will ensure the correct determination of the amount of tax
payments to the State Budget of Ukraine during the sale of real estate .

Research results. According to our opinion, before proceeding to a direct
study of the peculiarities of valuation of property for tax purposes, it is advisable to
characterize the trends of the domestic real estate market, since it is the real estate
purchase and sale agreements, determine the carrying out of the largest amounts of
tax payments to the State Budget of Ukraine, compared to the agreements, regarding
the sale and purchase of other property. According to the Ministry of Justice of
Ukraine [4], the number of transactions of buy-sale of housing in Ukraine in 2018,
compared with 2017, increased by 4.7%. Most deals with residential real estate in
2018 were held in Kiev — here registered 35 352 contracts for the buy-sale (Table 1).
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Among the regions Sicheslavskaya leads the list of 28 484 contracts, in the second
place Kharkivskaya — 28 132, and the three leaders are closing the Kiev region — 21
230. In total, in the year 2018, 277 230 agreements on the buy or sell of residential
real estate were concluded in Ukraine [5].

Table 1. Number of real estate purchase and sale transactions in Ukraine,
concluded in 2018.

Region Number of transactions Specific gravity
Total deals, including 277230 100,0 %
Kyiv city 35352 12,8%
Sicheslavskaya 28484 10,3%
Charkivskaya 28132 10,1%
Kyivskaya 21230 7,7%
Odesskaya 17486 6,3%
Source: [5].

Starting from 2018, new valuation rules for real estate have been introduced in
Ukraine, which directly affects the process of certification of buy/sell transactions.
The State Property Fund of Ukraine launched a new Unified Reports on Real Estate
Valuation database. The structure of the system includes: a database; module of
electronic determination of assessed valuation. Thanks to the Unified base, all
evaluation reports are monitored through established market indicators. Hereafter, the
state controls the compliance of the reports with the real situation in the real estate
market: the completeness of data, compliance with their actual market prices, etc.
After checking, the report is being registered and a unique number is assigned to it.
Without this number, the assessment report — invalid and the notary has no right to
conduct transactions on its basis [6].

Information as for checking of the number of registered property valuation
reports by the State Property Fund of Ukraine is provided in the table below.

Table 2. Information as for registration of property valuation reports in a
single database of assessment reports for the period from the authorization date
(2018) of the electronic platform until January 31, 2019 (inclusive)

The number of registered Nun|1ber. of property Tlhe n_umber of prﬁperty
roperty valuation reports valuation reports evaluation reports that were
P verified by notaries denied
180537 163743 18168

Source: [7].

Data analysis of the table. 2 shows, that during the operation of an authorized
electronic platform in Ukraine, the proportion of reports on the evaluation of property
registered denied in the registration is 10.1% According our opinion, it is too early to
draw conclusions, whether it is too big or too early, since the system has only begun
to work and it is undoubtedly, it is necessary to monitor the activities of appraisers in
order to comply with the principles of transparency in determining the value of
property for tax purposes. However, according our opinion, the methodological base
chosen to provide a control function, overrides the effect of the main regulatory legal
assets regulating the process of property valuation in Ukraine and contradicts the
norms of international financial reporting standards. Therefore, we consider it
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necessary to examine determinants, the critical thinking of which can be an impetus
to increase transparency of control functions and analysis of the assessment process
for tax purposes. According to international and national standards of financial
reporting, the accounting of objects of fixed assets can be carried out in two models:
1. at initial cost; 2. at fair value. In accordance with clause 33 of the National
Standard 1 «General Principles of asset valuation and property rights» [8], for
purpose of statutory accounting at fair value, usually it should be understand the
market value. Market value is the value for which it is possible to carry out alienation
of an object of valuation on the market of such property on the date of valuation by
an agreement entered into between the buyer and the seller after conducting the
relevant marketing, provided that each party acted with knowledge of the case,
prudently and without coercion [8]. In Ukraine, before 13.04.2019 there was actual a
Resolution 358 «On conducting an assessment for the purposes of taxation and
accrual and payment of other mandatory payments, which are settled in accordance
with the legislation». According this Resolution and additions to it, for purposes of
tax assessment, assessed valuation of appraisal object must be set out, and only with
the help of market value. Assessed valuation in this case is as market value. The
indicated aspects of evaluation are stipulated by the Order 658 of the State Property
Fund of Ukraine (hereinafter — SPFU) «On Approval of the Procedure for
Maintaining a Unified Database of Assessment Reports» dated May 17, 2018 [9]. We
consider, that proposed by the Fund's algorithm, that ensures control over valuation
procedures for tax purposes, contradicts the norms of the National Standard 1
«General Principles of Valuation of Property and Property Rights» and IFRS 13 «Fair
Value Measurement» in the part of the economic treatment and nature of the market
value of the property. The Unified base is being formed on the basis of the
information from the assessment reports submitted by the subjects of valuation
activity. The Unified base module provides an electronic determination of the
estimated value of the valuation objects by automatic processing of information [9]:

- about the estimated value of the objects of evaluation available in the
Unified base;

- about the sale prices (bid prices) in the market of similar property
received from open sources, in particular from the Internet.

According to the results of generalization and comparison of the indicated
information according the main characteristics of real estate with information about
the object of evaluation, introduced into the Unified base by the subject of valuation
activities, the average market price of the property similar to the object of valuation
(hereinafter — the indicator) is being formed. The main elements of the comparison,
are the characteristics of such property in the place of its location, physical and
functional characteristics, terms of sale, etc. The average market price of a property
similar to an object of valuation — is the price equivalent to the probable price for
which a buy/sale of a property similar to an object with an appropriate term of service
may be realized on the established valuation date. The result of the electronic
determination of the estimated value carried out by the Unified base module is
applied within +/- 25 percent of the indicator value. Information dedicated to the size
of the indicator is being placed on the official website of the SPFU [9].
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To illustrate the features of determining the value of the property for tax

purposes, we give an example of the calculation of the value of the apartment.
Description of the object of evaluation

The object of evaluation is a three-room apartment, which is located on the
second floor of a two-story building (the house was built 115 years ago). The house is
located in the historic district of Odessa. The total area of the apartment is 66.6 sq.m.
The living area of the apartment is 53.8 sg.m.

In accordance with IFRS 13, «Fair Value Measurement» [10], an entity should
be valued in three approaches: comparative, cost-effective, and costly. If an approach
IS not used, the appraiser must justify the inappropriateness of its use.

A comparative approach

To determine the value of an object, we apply a method for estimating the
value of 1 sq. m of area. In the process of analysis of the real estate market selected
analogs, that are most similar to the object of evaluation by their characteristics and
located in areas with a similar to the area of the object of assessment of investment
attractiveness (table 3).

Table 3. Analogs of offers for sale

Source of information Address Area Characteristic Price, Price
, usD 1 m?,
sg.m UsD
Odessa’s issue of Odessa city, Velika 63 | 63/40/7 sq.m. apartment in a good living 50000 794
«Aviso» Ne 33 Arnaytskaya str. condition.
27.08.2018
Odessa’s issue of Odessa city, Zhukovskogo 68 | 4/4 —storey house, 68/47/7 sq.m. Clean, 65000 956
«Aviso» Ne 33 str. cosy apartment with large balcony.
27.08.2018
Odessa’s issue of Odessa city,Knazheska 58 | 2/2 —storey house, 58/ 36/12 sg.m. 49500 854
«Aviso» Ne 33 str./ Olgivska str. automatic gas-fired water heater. Balcony is
27.08.2018 glazed. Apartment is clean, in a living
condition.
Odessa’s issue of Odessa city, Torgovaya 111 | Excellent condition. Major repairs, balcony. | 85000 766
«Aviso» Ne 33 str., Furniture and appliances remain.
27.08.2018
Odessa’s issue of Odessa city, Nizhinska str. 76 | 76/45/20 sg.m. A strong house. Private 65000 855
«Aviso» Ne 33 entrance. Separate rooms. Good condition.
27.08.2018

Source: own author's development

Using as basis of the value of the individual analog-values, highlighted in
Table 3, we made corrections, that allow us to take into account the features of the
object of evaluation (tabl.4).

Table 4. Correction of the value of analog objects

Indicator Oblect of Analogs
evaluation
Address Odessa city, 1 2 3 4 5
Torgovaya str., 45,

The cost of analog, USD /sg.m X 794 956 854 766 855
Correction for bargain X -10% | -10% | -10% | -10% | -10%
Corrected cost of analogs, USD X 714,6 | 860,4 | 768,6 | 689,4 | 769,5
/sq.m

Source: own author's development
The cost of an area of 1 sg. m of an object of evaluation can be determined by
agreeing the value of individual indicators-analogs:
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(714,6 + 860,4 + 768,6 + 689,4 + 769,5) / 5 = 760,5 USD for g sg.m of area
Knowing the total area of the object of evaluation, we will calculate its market
value with VAT:
760,5 USD x 66,6 sq.m = 50649,3 USD
Enumerate the estimated market value of the apartment in the national currency
of Ukraine (the average USD rate is 28.05,UAH as of 28.08.2018 according to the
website of Ministry of Finance of Ukraine (https://minfin.com.ua/currency/usd/) [11].

50649,3 USD x 28,05 UAH =1 420 712,86 UAH
Thus, the market value of an object determined by the comparative approach,
with VAT, is: 1,420,712.86 UAH.
Cost—effective approach
In the process of analyzing the rental offer market, analogs that are most
similar to the object of evaluation are selected (Table 5).
Table 5. Analogues of rental offers

Source of information Address Area, Characteristic Rent, Rent
m? UAH | 1 m?, UAN
Odessa’s issue «Aviso» Ne | Odessa city, 60 3/5; 60/45/6, separate rooms, repair, 1000 167
3327.08.2018 Myasoedovs furniture, household appliances, internet. 0
kaya str. Lasted.
Odessa’s issue «Aviso» Ne | Odessa city, 75 3/ 4. modern renovation, large balcony, 1200 160
3327.08.2018 Torgovaya modern furniture, all household 0
str. appliances. Rooms are separate
According to the real Odessa city, 66,6 | From 300 — up to 350 dol. (may be) 8415 126
estate agency information | Torgovaya In the presence of classical repair in the
(available reference) str, appraised apartment selected rent is 300

In the periodical issue «Avisoy», there is an amount with VAT, since these objects-analogs were
leased through the agencies.
Source: own author's development

Rental cost of an area of 1 sq. m of an object of valuation can be determined by
adjusting the value of individual analogs, minus every 10% of correction for bargain.
As a result, we obtain: (150,3 + 144 + 126) / 3 = 140,1 UAH — for 1 sq.m of area.

Potential gross income (PGI) for the year:
66,6 sq.m x 140,1 x 12 months =111 967,92 UAH

In calculations it is necessary to take into account the losses from non used
area. It is assumed, that in order for one user to free the room, and the other one took
them, it will be enough for one month.

Correction for non used area (NUA) = PGl xt/ 12 =111967,92 x 1/ 12 =
9330,66 UAH

Potential gross income less the cost of under-utilization of the area is :

111 967,92 UAN -9 330,66 UAH = 102 637,26 UAN

In practice of estimation, it has been assumed that maintenance costs for
premises should be deducted from income. Depending on the area, these costs make
up 10-20%. For the evaluated premises, we will accept the average value of 10%.

The actual gross income (AGI) (including VAT), which can be obtained from
the rent of an apartment without operating costs, is:

(AGI) (including VAT) = 102 637,26 - 102 637,26 x 10% =92 373,26 UAH
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Thus, the market value of an object with VAT in accordance with the cost-

effective approach, based on the capitalization rate (12.75%), is:
92 373,26/ 0,1275 = 724 496,16 UAH
Costly approach

During the evaluation, there was not used the costly approach, because there
are enough analogs to determine the market value of the apartment by a comparative
approach.

Interpretation of results

As a result of the application of generally accepted in the world practice
approaches of assessment — comparative and cost-effective, the following results
were obtained (Table 6).

Table 6. Interpretation of the results of the assessment of the market value

of the property
No Approach Sum, UAH
1 Comparative 1420 712,86
2 Cost-effective 724 496,16

Source: own author's development

The question arises, why such different valuation results of the real estate as for
comparative and profitable approaches. The answer is in the periodical edition
«Avisoy, prices are those that the seller wants to get, but it is more likely that the
buyer will pay the price. That is, in the periodical edition «Aviso» the prices are
indicated in such a way, which the seller wants to receive, but the buyer is hardly to
pay such price. In other words, in the periodical edition «Aviso» it is indicated not
price, but the cost, that is for which it is possible to sell an apartment, but not the
actual selling price. According our opinion, the prices for leasing operations are more
relevant, as they reflect the real state of purchasing power of the population as a
result of unstable economic situation in Ukraine. Therefore, such fundamentally
different evaluation results in monetary equivalent. If the most effective use of the
estimated real estate object — leasing, then its market value with VAT will be equal to
724 496.16 UAH. If the owners intend to sell it, the market value of the apartment
with VAT will be 1 420 712.86 UAH. Compare the results we have calculated in
order to determine the value of the property, with the results in the reports of
assessments that are freely available in the Unified base on the SPFU website (Table
7). The synthesis of the results of the analysis of data shows, that the Unified base of
appraisal reports contains information connected with the determination of the value
of the real estate, in respect of which sales transactions are being carried out, without
taking into account the factors that shape the investment attractiveness of the real
estate. In particular, the information contained in the Unified base, shows the
technical condition of the property and its value, and the cost of each object,
according our opinion, is averaged.

Table 7. A selection of real estate objects from the Unified Reports Database,
which is freely accessible on the website of the State Property Fund of Ukraine
(from period of 28.08.2018 up to 02.09.2018)
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The Estimated Report Locality of | Type of real Type of Year of The total | Area of Physical
date cost of the status the object property the introduction area, living state
of the object of of appraisal house in sg.m quarters
report | evaluation, exploitation sg.m
regist- UAH
ration
20.08. | 648135,06 Registe- | Odessa apartment in a «Chru- 1960 54,9 39,7 Unstable,
2018 red city, multi-storey chevkay dilapi-
Primorsky | residential dated
district building
20.08. | 1198314,2 | Registe- | Odessa apartment in a others 1900 101,9 51,1 Unsuitab-
2018 red city, low-rise le
Primorsky | housing
district building

Source: [12]

Listed in the table 7 the list of market values of valuation objects that are as
close as possible to the estimated real estate object, indicates that the website has
registered reports of appraisers, in such a way that during the decision-making
process of the registration, is leveled action of such essential factors as: the location
of the object of assessment (where the property is located - distantly from the city
center area or in the center of the city), level of renovation and comfort of apartment,
the number of floors, distance from the main transport nodes. In other words, the
effect of factors that the evaluator takes into account when determining the value of
the property is being levelled. During the approval of the report of the appraiser of
the SPFU completely «substitutes» the chosen accounting and analytical toolkit
chosen by the appraiser, which he used to determine the value of a particular object
of valuation, namely, the cost of an apartment. As a result, unreasonable purchasers'
costs occur, which negatively affects investment activity in general.

Conclusions. Summarizing the information given as for the State Property
Fund of Ukraine attempts to struggle against the «underestimated valuation of real
estate», we note, that the procedure for comparing a certain market value of an object
of valuation in a valuator's report for a certain date with an average market price of a
similar property to a property valuation object, reduces it to nothing evaluation as a
process, because if the market value of the property calculated by the appraiser is less
than the average market price, which is being formed from the data registered in the
Unified base of estimates, the transaction will be blocked. Accordingly, it is possible
not to spend money on the evaluation, and automatically pay taxes based on the
average market price of the object of evaluation. Unfortunately, such a conclusion
follows from all actions of the State Property Fund of Ukraine and these actions cast
doubt on the existence of a process of property valuation for tax purposes. Therefore,
based on the rigorous realities of the real estate valuation market in Ukraine for tax
purposes, we consider, that the State Property Fund of Ukraine needs to amend the
Order 658 «On Approval of the Procedure for Maintaining a Unified Database of
Assessment Reportsy» in the part of valuation of property for tax purposes, not at the
estimated value, under which at this time is understood the market value, but simply
for the estimated (or call it normative), that is, the cost, which is calculated according
intended algorithm based on the input data. This type of cost will be more acceptable
to the Fund's «algorithm of observance of transparency in the objective assessment of
property for tax purposesy», and will not be in conflict with the norms of the National
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Standard 1 «General principles for valuation of property and property rights» and
IFRS 13. We consider, that the normative value calculated for tax purposes and not
lower than the average on the statistical estimation on the site of the State Property
Fund of Ukraine, will be not objective and will not reflect the real state of the real
estate market situation. If we move into our reflections as for correctness of the fair
value determination of an object of valuation, then it is necessary to derive from the
current norms established in both IFRS 13 «Estimation of fair value» and in the
International Standards of Evaluation, namely: the determination of the value of
property and property rights for comparative, cost-effective and costly approaches in
accordance with the objectives of the assessment. Therefore, it is necessary to bring
into the Order 658 in the part concerning the abolition of the item as for necessity to
determine the value of an object of valuation solely on a comparative basis, but to
enable evaluators to demonstrate their own professional judgment, and to be guided
by all three approaches, and if any approach will not be used, then to justify this
decision. In order to level the facts of «underestimation of the value of objects of
valuation» at the estimated value, which at this time is understood as market value, it
IS necessary to amend the aforementioned Order and the National Standard of
Assessment 1 «General Principles of Appraisal of Property and Property Rights» as
for changing of the economic content of the definition of the term «market value of
the object of evaluation», namely: instead of the phrase «cost per transaction», to
enter «estimated monetary amount». It is this aspect, that will make possible to
reduce the risk of results manipulating the results of determining the fair value of
property valuation objects and property rights.
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JUCKYCCHUOHHBIE ACITEKTbBI OEHKHW HEJABUKUMOCTH
JIJIS HEJIEM HAJIOTOOBJIOKEHUSI
Bonuex P.

IIpeocmasneno aemopckoe gudeHue npoyecca oyeHKu CmouMocmu 00beKmos
HeO0BUIHCUMOCIU Ol Yellell HANl02000I0MCeHUs. Y cmanosieHo, ymo oeticmaywue
HOpPMI OyeHKu umywjecmea Ojisi yenell HAL02000JI0HCeHUs, DeclaMeHMUPOSaHHble
OCHOBHLIM — Pe2YIimoOpoM OYeHOUHOU OesmenvHocmu 6 Ykpaune — @Donoom
20CY0apCmMBEeHHO20 UMYWeCm8ad YKpauHvl, TUArom npoyec OYeHKU UMyujecmed 6
Hawiel cmpaHe NpoO3PAYHOCMU U HUBEIUPYIOM COOCMEeHHOoe 0yXeaimepcKoe
CyocoeHue 80 6pemsi OYeHKU cmoumocmu Heoguxcumocmu. Henpospaunocmv u
HeKOppeKmHoe mpaKkmosauue Oetucmseyruux HOpM HOPMAMUBHO-NPABOBbIX AKMOS,
pe2yiupyrowux npoyec OYeHKU UMywecmsa U UMywecmeeHHbIX npas 6 Yxpaune, a
makaice Hopm Meocoynapoonozo cmaunoapma Quuancosol omuémuocmu (oanree —
MCDO) 13 «Oyenka cnpasedaugol CmMoumMocmuy npu OnpeoeieHuu CmoumMocmu
HEOBUICUMOCMU 3aKII08AEMCsL 8 MOM, YMO, NO HAWeMy MHEHUI, npeocmasumeinu
Donoa 20cy0apcmeenHo2o umyulecmea Yxkpaunol npu ymeepicoeHuu omuémos no
oyeHKe HeOBUNICUMOCMU OJis Yelell HAN0200010MCeHUsI OCHOBLIBAIOMCS HA OYEHOUHOU
CMOUMOCIU 00BbEKMO8, KOMOpAas OO0JNCHA ObiMb ONnpedeieHa UCKIIOYUMETbHO HA
OCHOBEe UYeH NPeONIoNCeHUsI HA O00beKMbl HEOBUNICUMOCMU U MOJIbKO JUlULD
cpagHumenvHolM  nooxooom. QOowaxko MCDO 13 «Oyenxka cnpagedusoll
cmoumocmuy u Hayuonanousii cmanoapm 1 «Obwue noaodxiceHus OoyeHKU
umMywecmea U UMYUWECMEEeHHbIX Npasy mpebylom onpeoeieHus CmoumMocmu
00beKMO8 OYeHKU mpems N0OX00AMU: 3aPMAPHBLIM, OOXOOHbIM U CPAGHUMENbHBIM.
Cdhopmynuposanvl pexomeHoayuu, 6HeOpPeHUe KOMOPLIX NO360IUM  COON00AMb
NPUHYUR NPO3PAYHOCIU U KOPPEKMHO ONnpeodeisims CMOUMOCMb UMYWecmsed O
yeetl Hano2000104CeHUs.

73


http://www.spfu.gov.ua/userfiles/pdf/informaziia-reiestrazii-zvitiv-ebdz-na-aem_5772.pdf
http://www.spfu.gov.ua/userfiles/pdf/informaziia-reiestrazii-zvitiv-ebdz-na-aem_5772.pdf
https://zakon.rada.gov.ua/laws/show/1440-2003-%D0%BF
https://zakon.rada.gov.ua/laws/show/z0677-18
https://www.iasplus.com/en/standards/ifrs/ifrs13
https://minfin.com.ua/currency/usd/
http://www.spfu.gov.ua/ua/content/spf-estimate-basereport-dani-z-edinoi-bazi.html
http://www.spfu.gov.ua/ua/content/spf-estimate-basereport-dani-z-edinoi-bazi.html

AGRARIAN BULLETIN OF THE BLACK SEA LITTORAL, 2019, Issue 94

Knwuesvie cnosa: OU€eHKdA He()BMOfCI/lMOCI’I’lu, Cl’lpdé?@dflll@(lﬂ cmoumocnio,
OYEHOYHAS CMOUMOCNb, PBIHOYHAA CIMOUMOCHTbIO.

JIMCKYCIAHI ACIIEKTH OIITHKH HEPYXOMOCTI
JIJIA HIJIEA OTIOJATKYBAHHSI
Bouuex P.

Haseoeno asmopcvke bauenns wooo npoyecy oyiHkKu eapmocmi 00 ’€xkmis
Hepyxomocmi Ol yineu onooamkyeauHs. Bcmanoeneno, wjo 4umHi HOpMU OYIHKU
Mauna O yineu Onooamky6aHHs, pelaMeHmMOBAHI OCHOBHUM pe2yaimopoM
oyinounoi Oisinenocmi 6 Vkpaini — @ondom Oepicagnoco mauna Yxpaiuu,
no30aesAms npoyec OYIHKU MAUHA 8 HAWLL 0epHCasi Npo30poCmi U HIBen0IMb
ocobucme byxeanmepcvKke CyOHCeHHs nio 4ac oyinku Hepyxomocmi. Henpozopicmy i
BUKDUBTIEHHA Ol YUHHUX HOPM HOPMAMUBHO-NPABOGUX AKMIB, WO pe2yniolomb
npoyec oyiHKU MAluHa ma MauHosux npas 6 Yxpaiui, a maxoc Hopm MisxcHapoonoeo
cmanoapmy ¢inancosoi 3gimunocmi (dani — MC®D3) 13 «Oyinka cnpageonugoi
sapmocmi» nio 4ac oyinku 00 €KMi8 HepyXOMOCMmI NOJSA2AE 8 MOMY, WO, HA HAULY
0yMmKYy, npeocmaenuxu DoHOy depacasnoco matiHa Ykpainu nio yac 3ameeporiceHHs
36iMiB 3 OYIHKU HEPYXOMOCMI 05 Yillel OnoOaAmKy8aH s IPYHMYIOMbCSA HA OYIHOYHIU
sapmocmi 00 ’€kmis, KA MA€ OYMU BUSHAYEHA BUKIIOYHO HA OCHOGI YIH NpOno3uyii
Ha Hepyxomicmb Ul BUKIIOYHO 3a 0ONOMO2010 NOPIBHANbHO20 nioxody. Hamomicmo
MC®D3 13 «Oyinka cnpasednusoi eapmocminr ma Hayionanonuti cmanoapm 1
«3azanvni 3acadu OYiHKU MAUHA MA MAUHOBUX NPAG» BUMALAIOMb BUSHAYAMU
sapmicmov 00 '€KMi8 OYIHKU 3a MPbOMA MemoOoamu: GUMPAMHUM, OOXIOHUM mMda
nopiguanvHum.  Hadano  pexomenoayii, — 6npoBaAONCEeHHs  AKUX  O00360JUMDb
0OMPUMAMUCS NPO30POCMI 1l KOPEKMHOCMI GU3HAUEHHSI 6APMOCMI MAtHA O Yiieu
onooamkyeanHs. 30Kpema, IPYHMYIOYUCL HA CY8Opi peanii PUHKY OYIHKU
Hepyxomocmi 6 Ykpaiui Ona yineiu onooamxysanus, 68axcaemo, uwo PDouoy
oepacaenoco mauna Yxpainu HeobxioHo ewecmu 3miHu 0o Haka3zy 658 «Ilpo
3ameepodicerns [lopsaoxy eedenns cOunoi 6azu Oanux 36imie nNpo OYIHKY» Y YACMUHI
OYIHKU MaliHa OJIs1 Yinel onoo0amKy8anHs, He 3a OYIHOUHOIO 8apmicmio, nio sIKOW HA
yeti yac po3ymMiemubcs puHKO8A 8apmicms, a NPOCmo 3a OYiHOUHOW (abo nazeamu ii
HOpPMAmueHo0), moomo 3a 6apmicmio, AKa po3paxosamnd 3a 3a0aHUM al20pUMMOM
sUX00s4U i3 BUXIOHUX OaHux. Taxuii 6uo eapmocmi OyoOe Oinbul NPUUHAMHUL 00
3anpononosano2o PoHOOM «aneopummy OOMPUMAHHS NPO30OPOCMI 6 OYIHYI MatiHa
0Nl yinei onodamkyeawHs» U He 0Oyoe cynepeuumu Hopmam Hayionanvrnozo
cmanoapmy 1 «3acanvui 3acaou oyinku mauna ma maunosux npaey 1 MCD3 13.
Beaowcaemo, wo Hopmamuena sapmicmo, wo po3paxoeana O yinei onoo0amKyeaHHs
Il € He HUJICYOI0 3a CepedHI0 no cmamucmuyHiu oyinyi na caumi @MY, 6yoe ne
00 '€KkmueHol0, U He Oyoe 8i00Opaxscamu peaibHUuli CMaH KOH FOHKMYPU DUHKY
Hepyxomocmi. AKkwo nepetimu y Hawux po3oymax w000 KOPeKmHOCMI GU3HAYEHHs.
Cnpaeeonusoi eapmocmi 00’€kma OyiHKU, mo HeoOXiOHO GUXOOUMU 3 YUHHUX HOPM,
aki ecmawnogneni iy MC®3 Ne 13 «Oyinka cnpaseoiusoi eapmocmi» U y
Mixcnapoonux cmanoapmax OYiHKU, a came: GU3HAYEHHS 6apmocmi Mauua ma
MAUHOBUX NPAs8 3a NOPIBHANbHUM, OOXIOHUM U 8UMPAMHUM NIOX00AMU 8I0N0BIOHO 00
yineu oyinxu. Tomy mpeba enecmu 3minu 0o Haxazy Ne 658 «Ilpo 3ameepooicerns
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Ilopsoky sedennss €Ounoi 6azu Oanux 36imie NPo OYIHKY» Y YACMUHI 8IOMIHU NYHKIY
wWooo HeoOXIOHOCMI BU3HAYEHHS 8aApMOCMI 00 '€Kma OYIHKU BUKIIOYHO 34
NOPIGHANHUM NIOX000M, Ma HA0amu OYIHIO8AYAM MONCIUBICIb NPOAEUMU GlIACHE
npocgecitine CyOxCeHHs U Kepysamucs yYcima mpboma nioxooamu U SKUWO SAKULUCH
nioxio 6yoe He GUKOPUCMAHO, MO OOIPYHMY8amu ye piuleHHs. 3a0s HiBent08aHHS
Gpaxmie «3aHudCeHHs 8apmocmi 00’€Kmieé OYiHKUY» 34 OYIHOUHOMW 6apmicmio, nio
AKOK HA yell 4ac po3yMIEMbCA PUHKOBA 8apmicmbv, HE0OXIOHO @Hecmu 3MIHU 00
3aznauenozo Haxazy u Hayionanvnoeo cmandapmy oyinku Ne 1 «3azanvni 3acaou
OYIHKU MAUtHA Mma MAUuHOBUX NPAs» w000 3MIHU eKOHOMIYHO20 3MICMY GU3HAYEHHS.
MepMiny «PUHKOBA 6apmicmb 00 '€Kma OYIHKUY», A came: 3aMIiCMb CI080CHONYYeHHS]
«eapmicmb 3a y200010», NPONUCAmMU «po3paxynkosa cpouwiosea cymay». Came yei
acnekm 00360AUMb 3HUSUMU DPUSUK MAHINYIIOBAHHA Pe3yTbmamamy GU3HAUEHHs.
cnpaeeousoi eapmocmi 06’€Kkmie OYiHKU MaHa ma MauHoO8UX Npas.

Kniwwuosi cnosa: oyinka uepyxomocmi, cnpageoiusa 8apmicmuv, OYIHOYUHA
gapmicmv, pUHKOBA 8apmiCmb.

EKOHOMIYHI HAYKHA

YK 339.5/338.4 DOI: 10.37000/abbsl.2019.94.12
OPI'AHIBAIIIMHO-EKOHOMIYHI YAUHHUKHU TA PE3EPBH
MIABUIIEHHSA E@EKTUBHOCTI AIAJIBHOCTI ATPAPHUX
MIAMNPUEMCTB
A. IBanoBa
Oo0ecbkuil depaicasHull azapHutl yHigepcumem
Busnaueno ocno6mi HanpsamKu OYIHKU eqeKmUBHOCMI PO3GUMKY a2PAPHUX
nionpuemcms. OOIPYHMOBAHO 8UOU PYHKYIOHANLHOI eheKmuUeHOCmi CmpyKmypHUuxX
3MIH HAQ pIBHI acpapHoeo NiONpueMcmed. 3 Memow OYiHKU egekmusHocmi |,
BUX00AYU 3I CMpame2iuHo2o Nnioxody HeoOXiOHoCmi iHmezpayii 6CiXx KOMNOHEeHMmIE
PO3BUMKY A2PAPHUX NIONPUEMCMS, BUSHAYEHO A2pe208aHuli THOeKC eheKkmueHocmi
PO36UMKY A2papHo2o nionpuemcmea. Busnaueno enemenmu, wo ¢opmyroms
ehekmusHicms cmpamezii iIHme2po8arHo2o pocmy azpapHux NiONPUEMCMS.
Knrouoei cnosa: epexmugnicms pozsumky,; cmpamezis iHmezpo8aHo2o pocmy,
8UOU DYHKYIOHANLHOI eheKMUBHOCI CIMPYKMYPHUX 3MIH, Kpumepii eexmuerno2o
PO3BUMKY RIONPUEMCINEA.

Beryn. EdexTuBHUN PO3BUTOK arpapHOro MiANPUEMCTBA OPIEHTOBAHHWMA Ha
JOCATHEHHSI ONTUMAJIbHOTO CITIBBIJHOLIECHHS MK MPUOYTKOBICTIO ¥ CTaOUIbHICTIO,
Ha CTBOPEHHS HEOOXIJHMX YMOB JJIsi JOCSTHEHHS Takoro Oanancy. CTpyKTypHUM
3MiHaM y JJaHOMY BHIIQJIKy NMTOBMHHA MiJAaBaTUCA OyJlb-Ka (QYHKIIIS YU CYKYIHICTb
byHKIiH mignpueMcTBa. TakuM 4nHOM, (PYHKITIOHATIBHY €PEKTUBHICTh CTPYKTYPHHUX
3MIH MOJKHA OIL[IHUTHM IUISAXOM 3ICTaBJICHHA BUTPAT 1 OTPUMaHMUX pE3yJIbTaTIB,
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NOB'I3aHUX 31 3/A1MCHEHHAM BH3HAYEHUX CTPYKTYPHUX TEPETBOPEHb YCEpeIHHi
HiAIPUEMCTBA, CIPSIMOBAaHUX Ha JIOCATHEHHS ONTUMAJIbHOTO OalaHcy MIK
e(DEeKTUBHICTIO MISUTBHOCTI MIAMPUEMCTBA M CTAOLIBHICTIO 11 TTOJIOKEHHS.

AHaJi3 OCTaHHIX JOCJHiIKeHb CBIIYUTH, III0 TECOPETUKO-METOOJIOTIYHI Ta
IIPUKJIIHI aCTIEKTH OPraHi3aliifHO-€eKOHOMIYHUX YMHHUKIB Ta BU3HAUCHHS PE3EPBIB
MIJIBHUIICHHS ISUIBHOCTI arpapHUX MIANPUEMCTB 3HAWIUIM B1IOOpaKEHHS MpaIlsax
BITYM3HIHNX ekoHOMICTIB: O.M. Amwmos, O.I. Amoma, FO.M. baxan, T.I'. bens, [.A.
bnank, O.C. I'anymko, B.M. TI'eenp, C.b. loBous, B.I. Camm, M.I'. Uymadenko i
iHmm. I3 3akOpIOHHMX creniaimicTiB, BKIo4aroun BueHux kpain CHJI, okpemumu
acmeKkTaMu LUX nurtadb 3aimanuch: M.C. AOpiotina, €.®. bpirxem, O.B. I'paues,
B.B. KoBanboB, M.H. Kpeiinina, I'.B. CaBunipka, P.C. Caitdymnin, /[x. Ban Xops, E.
Xendept, A Jl. Hlepemer Ta iHIi.

MeTo10 JOCTIIKEHHSI € BH3HAUYCHHS OCOOJMBOCTEH OIIHKH HISUIBHOCTI
arpapHoOro miANMPUEMCTBA Ta MOIIYK HAMPSMKIB IMiIBUILEHHS ii €(EeKTUBHOCTI.

Pesyabtatn pociaigxennb. EdekTuBHICT BHUpPOOHMIITBA SIBJISIE  COOOIO
€KOHOMIYHY KaTeropito, 110 BiI00pakae MUPOKUI KOMILIEKC YMOB (DYHKIIIOHYBaHHSI
BUPOOHUYHUX CHJI 1 BUPOOHWYHUX BIJIHOCHH, IO Y CYKYITHOCTI 3a0€3MeUyI0Th IIPOIIEC
po3ipeHoro BiaTBopeHH. Llei nporiec, moB'sa3aHuil 3 BUAUICHHSIM TaKUX OCHOBHUX
HaIpPSIMKIB OIIHKH €()eKTUBHOCTI PO3BUTKY arpapHUX MIIMPUEMCTB K €(DEKTUBHICTh
BUPOOHMYOTO, PUHKOBOTO, (hIHAHCOBOTO, COIIAJLHOTO W EKOJOTIYHOTO PO3BUTKY.
BianoBigHo 10 1bOTO BUAUISEMO HACTYIHI BUIM (PYHKIIOHAIBHOI €()EeKTUBHOCTI
CTPYKTYpHHX 3MiH (puc. 1).

OyHKIiOHANbHA €PeKTUBHICTh CTPYKTYPHHUX 3MiH Ha PiBHI
arpapHOro MmiAMpUEMCTBA

v v v v v

EdexruBHicTs
€KOJIOTTYHOI'O
PO3BUTKY

EdexrusHicTb
(inaHcoBOrO
PO3BHUTKY

Edexrusnicth
COIAJILHOTO
PO3BHUTKY

Edexrusnicth
BUPOOHUYOTO
PO3BUTKY

EdexruBHicTs
PHHKOBOI'O
PO3BUTKY

| . . | .

Ouinka Omuinka Orminka OrmiHka crany OriHka sIKOCTi
e(eKTUBHOCTI e(eKTHUBHOCTI e(heKTUBHOCTI COLIIaTbHOTO B3aeMoO/Iil 3
Mepexoay 10 3MiH hopMH PYXY TPOIIOBUX CepeIoBHINa, HABKOJIUIITHIM
BUITYCKY HOBUX BIIACHOCTI, TIOTOKIB, OITIHKA SIKOCTI CEpEOBUILIEM,
MIPOAYKTIB, CUCTEMU e(eKTUBHOCTI PO3BUTKY OIIiHKA BIUIMBY
nepexony Ao pobotu 3 IHBECTHIIHHUX coLiaabLHUX PO3BUTKY Ha CTaH
HOBOT nmocTadajabHUKA MOTOKIB, aHAaJIi3 MIPOLIECiB, HABKOJUIITHHOTO
TEXHOJIOTI , MH i 1 OIliHKA OIliHKa CepeIoBHINA i T.1I.
BIPOBA/IKEHHS KOpUCTyBayaMH e(eKTHBHOCTI e(eKTHBHOCTI
pEiHXEHepiHry T CTPYKTYpH BUKOPUCTAHHS
(dopmyBaHHs Karitany i T.IL TPYHAOBUX
TEXHOJOTIYHUX pecypciB 1 T.IL.
KJIACTEPiB, T.II.

Puc. 1. Bumu ¢yHkiionanbHoi €(GEKTHBHOCTI CTPYKTYpHHX 3MiH Ha PIBHI
H1IPUEMCTBA
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Takum YWHOM, NOIIPHUM € BHUAUICHHS HACTYITHUX BUIIB (DYHKIIIOHATBHOT
e(hEeKTUBHOCTI:

- e(eKTUBHICTh BHUPOOHUYMX 3MIH YW BHUPOOHHUYOTO PO3BUTKY (OIlIHKA
€(EeKTUBHOCTI TEpeXoy 10 BHUIYCKY HOBUX IMPOAYKTIB, IEPEXOIy 10 HOBOI
TEXHOJIOT1i BUPOOHMIITBA, KapIMHAJIbHA 3MiHA BUPOOHUYOT 1STBHOCTI);

- e(eKTUBHICTh PUHKOBOT'O PO3BUTKY (OIiHKA €()EKTUBHOCTI 3MiHU (HOpMHU
BJIACHOCTI, CUCTEMH POOOTH 3 MOCTavYaIbHUKAMU 1 CIIOKHMBAaYaMH);

- edexTuBHICTH (HIHAHCOBOTO PO3BUTKY (OIIHKA €(QEKTUBHOCTI pPyXy
IPOIIOBUX MOTOKIB, OLIHKA €(EKTUBHOCTI 1HBECTUIIMHUX TMOTOKIB, aHAI3 1 OIIHKA
€(eKTUBHOCTI CTPYKTYpPH KamiTany i T.11.);

-  e(pEeKTUBHICTh COIIIaTLHOTO PO3BHUTKY (OIlIHKA CTaHy COIIaJbHOTO
CEPEOBUINA, SIKOCTI PO3BUTKY COIIAJIBHUX TMPOIECIB, OIHKAa €(QEKTUBHOCTI
BUKOPUCTAaHHA TPYJIOBUX PECYPCIB 1 T.11.);

- e(pEeKTUBHICTh E€KOJIOTTYHOTO PO3BUTKY (OIlIHKA $KOCTI B3aeMoii 3
HABKOJIMILHIM CEPEJOBUILEM, OIIHKA BIUIMBY PO3BUTKY Ha CTaH HAaBKOJUIIHBOIO
cepeaoBHINa 1 T.I1.).

Bunineni eneMeHTH € OCHOBHUMH, TOMY 1110 caM€ BOHH (POPMYIOTh IPOLIEC PO3BUTKY
1 € CUCTEMOCTBOPIOIOUUMH ISl HbOTO. [Ipy 1IbOMY B CTPYKTYpPHHMX 3MiHaX iCHYIOTb
HE TUIBKM caMl €JIEMEHTH CHUCTEMH, ajleé 1 BHYTPIIIHbO CUCTEMHI BIJHOCUHU —
YIPaBIiHHSA PO3BUTKOM (BIANOBIAHO JO PIBHIB YNPaBIiHHSA — 3arajJbHOJEpIKABHE
VIOPABIIHHSA PO3BUTKOM, YIPABIIHHS pPETIOHAIBHUM PO3BUTKOM), (OPMYBaHHS
CTpaterii po3BUTKY, B3aEMO/IIi MI>K PI3HUMH PIBHSAMU YIPABIIHHS 1 T. 1. Takum
YUHOM, HEOOXIAHO OUIHUTH M€ W eQEeKTUBHICTh BHYTPIIIHHO CHCTEMHHUX
CTPYKTYpHUX 3MiH. EQEeKTUBHICTP BUPOOHHMYMX 3MiH, a00 BUPOOHHUYOTO PO3BUTKY,
O0e3mocepelHbO  TOB'I3aHAa 13 BOPOBAKEHHSM  BUPOOHMYMX  1HHOBAIIIMH,
TEXHOJIOTIYHUX CTPYKTYPHHUX 3MiH.

J1o HUX MO’KHA BIJTHECTH:

- BUPOOHUIITBO JOCKOHAJIO HOBOI MPOAYKIi Ha KOJHUIIHIX YU 3HOB
CTBOPEHHUX MOTYXHOCTAX. baraTto mianpuemMcTB, 1110 ONMHWINCH B KPU30BOMY CTaHI,
HaMarajaucs 3HalTH CBOIO HILIY 332 PaXyHOK paJHKaJIbHUX BUPOOHUUYUX MIEPETBOPEHD;

- 3MIIHEHHS  KOHKYPEHTHHX  TMO3MI[Ii HAa  OCHOBI  BIPOBAKCHHS
PEIHXKEHIPIHTY YU MOJIEpHI3allli Oi13HeCY, BUIMMYCKY YHIKAJIBHOIL JIJII OKPEMOT'O PEriOHY
(1 xpaiHu B IIJIOMY) TPOIYKITIi;

- (opMyBaHHSI TEXHOJIOTTUHUX KJIACTEPIB, U0 MPUITYCKAE THTETPALII0 PI3HUX
MiAIPUEMCTB YCEPEIrHI OTHOTO KOMITJIEKCY B €IMHY CTPYKTYPY 3 METOIO CTBOPEHHS
O€3yIMMHHOTO TEXHOJIOTTYHOTO JIAHITI0KKA JIJIs BUPOOHUIITBA 1 peaizallii 0y1b-sSKOro
Buny mnpoaykuii. Ilpy 1bpoMy, SK TpaBWIIO, BIAETHCA 3HUZUTH COOIBAPTICTH
BUpOOJIEHOT TpoayKuii (y TOMY 4HCIl CHOXKMBAHOI Ha PI3HUX  CTaAlsuX
TEXHOJIOTIYHOTO TpOolleCcy), MPUCKOPUTH 1i peai3aliio, BapiloBaTU B MIpy
HEOOXITHOCTI ii SKICTIO 1 TEXHIYHUMH XapaKTEPUCTUKAMH, a TaKOXX HOpMasi3yBaTu
IPOIIOBUM O0IT MiXK OpraHi3allissMU-JIaHKaM{ TEXHOJIOTIYHOTO JaHITIOXKKA.
EdexTuBHICTh (DIHAHCOBOTO PO3BUTKY OIIIHIOETHCS HA OCHOBI CTaHy BXIJHUX 1
BUXIJTHUX TpPOIIOBUX TOTOKIB. Ha piBHI MANPUEMCTB BOHA 3HAXOAHWTH CBOE
BioOpakeHHsa B OanaHci, y po3pisi foro ctareil. Tomy edekTuBHICTH (HiHAHCOBHUX
3MiH OIIHIOETHCS IO HACTYITHUX OJIOKaX:
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- e(eKTUBHICTh BUKOPUCTAHHS aKTHUBIB MiAIPUEMCTBA;

- e(eKTUBHICTh BUKOPUCTAHHS ITACUBIB MiAIPUEMCTBA.

[Ipu omiHIll €hEeKTUBHOCTI BUKOPUCTAHHS aKTHBIB, OCOOJIMBE 3HAYEHHS IS
HIIPUEMCTB 3100yBalOTh MUTAHHS YIPABIIHHSA CTPYKTYPHUMH 3MIHaMH B CKJIaJi
aKTHBIB mo3a o0iroM 1 ae6iTopchkoi 3aboproaHocTi. Ll 3MmiHM moNsATaIOTh, SK
NpaBUiIO, Y MAaKCUMAJIbHOMY CKOPOYEHHI YaCTKU HEJIOXOJIHUX YU MaJOMPUOYTKOBHX
aKTHBIB y 1XHIH CYKymHiN cTpykTypi. Ili1 ckopoueHHs B mepiiry 4epry IianaaarTh
00'€KTH COLIATbHO-KYIBTYPHOI cepu (AUTAUL CafKu, OYAUHKY KYJIbTYpH, 030POBUl
YCTaHOBH 1 T.1I.), 1[0 paHilIe 3HAYMINCS Ha OalaHCl BENIUKHUX MignpueMcTs [1, ¢.250]
EdexTuBHicTh BUKOPHCTAHHS MacWBIB I arpapHux HlI[HpI/IGMCTB noB'si3aHa 3i
CTPYKTYpHUMH 3MIiHAMH B CKJIaJl BJIACHOTO KamTany 1 Kp@I[HTOpCBKOl
3a00proBaHOCTI. 3MiHA CTPYKTYpH BJIACHHUKIB — II€ HE TIJIbKHA MOCHUJICHHS MO3HIIIHA
BU3HAYCHUX CTOPIH 32 PaXYHOK 1HIIUX, aje 3MiHa BJIACHUKIB y3arajil. 3MIHHM B CKJIaji
KPEIUTOPChKOi 3a00pProBaHOCTI CIPSIMOBAaHI Ha TMOJOJAHHS KPU30BHUX SIBHIIL,
MOB'A3aHUX 13 3a00PTOBAHOCTSIMU, 110 HATPOMAJIUIIUCA 32 POKU KPU3H MIANPUEMCTBA.
[nsxu moosiaHHs MOAIOHUX CUTYaIliil MOXKYTh OyTH HE 30BCIM KOPEKTHUMHU, TOMY
o MoB'A3aH1 abo 3 "3aMOpPOXKyBaHHSM' YAaCTUHU YU BCHOTO 0OCsATYy OopriB, abo 3
TakKUM CrHocoOOM (PiHAHCOBOTO O3/IOPOBJICHHA, MPH SIKOMY Ha 0a3i MIAIPUEMCTB-
OOp)KHUKIB CTBOPIOIOTHCS HOBI MIiANPHEMCTBA, HE OOTSKEHI 3000B'SI3aHHSAMH, a
"crape" MIANPUEMCTBO 3IUINAETHCS (OPMAILHUM BIJNOBiJIadyeM MO B 3arajbHe
Oe3HamiitHuM 3000B's13aHHSAM. [locuTh cknagHoo s dopmanizaiii € OIllHKa
€()EeKTUBHOCTI pUHKOBHUX 1 BHYTPIIIHBO CUCTEMHHX 3MiH. O0'€KTOM y IIMX BUMNAJKaX €
¢bopma BIacHOCTI MIANPUEMCTBA, BUJA TOCIHOAAPCHKOI MIsUIBHOCTI (poOoTa 3a
BU3HAYEHUMHU CXEMaMHM,), CHCTEMa YIpPaBIIHHA NIAIPUEMCTBOM (HAIPUKJIIAJ,
KOMILUIEKCHa 1H(popMaliitHa cuctema). CollanbHa i eKoyioriyHa (QyHKIIOHAIbHA
€()EeKTUBHICTh PO3BUTKY arpapHUX MiANPUEMCTB € HaWOLIbII CKJIAJHUMU 3 TOTJISILY
ixHpoi ominku. [lpuumHa 1151 MonArae y Tomy, IO IXHS peaji3allisi Mae OCHOBHOIO
METOI0 CTallmi3amiio (SK BHYTPINIHIO, TaK 1 30BHIINIHIO) OpraHi3aiii, a TOMy He
MOKHAa pPO3paxOBYBAaTH Ha 30UIbIIEHHS OOCSITIB MPUOYTKY B KOPOTKOCTPOKOBOMY
nepioni. OCKITbKM TIEpeBa)kHa OUIBIICTh MIANPUEMCTB CTypOOBaHA BHPINICHHAM
MOTOYHUX (PIHAHCOBUX MUTaHb MPU MOBHOMY ITHOPYBaHHI MPOOJIEM CTPATET1YHOTO
PO3BUTKY, COLIAJbHUNA 1 EKOJOTIYHUN (PaKTOpu CHOTOAHI TMPAKTUYHO HUMHU HE
po3risanaoThes. KepiBHMKM ¥ BIACHUKM MIANPUEMCTB, IO MEPECTIAYIOTh
CTpAaTeriyHi i, MOXYTh JIOMOTTHUCS YCIIXY TIJIBKH 32 PaXyHOK MIABUIIECHHS TOTO YU
1HIIOTO BHUAY (YU CYKYMHOCTI BUIIB) (YHKILIOHAJIBHOI €(PEKTUBHOCTI B 3aJ€XKHOCTI
B1JI IOCTaBJIeHUX 3anad. JIjis OIIHKK Ha3BaHUX BUJIB €(PEKTUBHOCTI 1, BUXOASYH 31
CTPATEeriyHOr0 MIAXOAY HEOOXIIHOCTI I1HTErpaimii BCIX KOMIIOHEHTIB PO3BUTKY
arpapHuX IiIMPUEMCTB, MOKHAa BUKOPHUCTOBYBATH HACTYITHHHA arperoBaHUi 1HICKC
€(EeKTUBHOCTI PO3BUTKY arpapHOro miJrnpueEMCTBA:

I uepnn = I(]ma* I¢d)3* I¢p3* I(])ea* Iqbca* Iqbaa; (1)

1€ lgn, — 1HAEKC QYHKIIOHATEHOI BUPOOHNYOI €(heKTUBHOCTI;

| 5> — 1HIEKC QYHKIIIOHATBHOT (PIHAHCOBOT €(PEKTUBHOCTI;

| > - 1HIEKC (PYHKII1IOHATBHOT PUHKOBOI €()E€KTUBHOCTI;

| o~ 1HACKC (PYHKIIIOHATBHOT BHYTPILIHBO CUCTEMHOI €()eKTUBHOCTI;

| peo — 1HIEKC (QYHKIIOHAJIBHOI COLIATIBHOI €(PEeKTUBHOCTI;
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| poo— 1HAEKC (PYHKIIOHAIBHOT €KOJIOT14HOI €()eKTUBHOCTI.

BenmnunHa KOXKHOTO 1HJIEKCY BH3HAYAETHCSA SK BIIHOIICHHS ITOKA3HUKIB 3a
MOTOYHMM 1 Oa3MCHUH P10 U BIAMOBIIHO. 3 OISy Ha Te, 110 KOXKHUN 3 BUAICHUX
BUJIB €PEKTUBHOCTI € KOMIUICKCHOIO BEIIMYMHOIO, JUIS IXHBOTO PO3PaxXyHKY MOJKHA
BUKOPHCTOBYBATH METOJIUKY, sIKa (popMasii3oBaHa B TaKUH CMOCiO:

E:iEiiiEm 2)

ne Ei — edexTuBHICTh, OTpHMaHa 3a paxyHOK I-2o (akTopa BHUPOOHHUOTO,
TEXHIYHOT'0, OPTraHi3allifHOrO YW COIiaJdbHOTO XapakTepy; Eni — e]exTuBHICTH,
OTpHMaHa 3a PaxXyHOK COI[abHO-TICUXOJOTIYHOTO (hakTopa, OOYMOBIJICHOTO i-M
(hakTOpOM BHPOOHHYOIr0, TEXHIYHOTO, OPTaHi3allifHOTO YM COIIaJIbHOTO XapaKTepy;
N — KUIBKICTH (PaKTOPIB.

Crni 3a3Ha4YUTH, IO MPOMOHOBAHUM 1HIEKC OILIHKH €()EKTUBHOCTI OXOILIIOE
IIMPOKHI CHEKTp ii CKIAJOBUX E€JIEMEHTIB, ajl€ HE MOXE MMOBHOIO MIpOIO OLIIHUTH BCI
e(eKTH PO3BUTKY 1 pI3HY CHPSAMOBAHICTh Jil BChOrO Kojia (PaKTOpIB POCTY.
KoMmruiekcHril cucTeMHHMd MiAXiA A0 OUIHKM €(QEKTUBHOCTI camMe€ IHTETPOBAHOIO
pOCTY MIAMPUEMCTB BUMAarae BHUBYEHHS TEOpIli KJIAcTepiB 1 PO3pOOKH Ha i OCHOBI
CTpaTerii po3BUTKY arpapHOro MiJIpUeEMCTBA B paMKax KOHKPETHUX TEPUTOPIaIbHUX
roCrofapCchbKuX KOMIUIEKCIB. EQeKTHBHICTH CTparerii 1HTErPOBAHOIO  POCTY
arpapHuxX IMIAOPUEMCTB Yy HAI[IOHAIBHOMY MacmiTtabli 1 Ha PpIiBHI OKPEMHX
HIAIPUEMCTB MPUITYCKAa€ BHECEHHS 3HAYHUX 3MiH y (OopMH ¥ METOAM YIpaBIiHHSL.
[TinmpuemcTBaM HEOOX1THO MEepedyI0BYBATH CBOI CUCTEMU YINPABIIHHS, BUIUISIOUN
AK OCHOBHY MeTy €QeKTHBHICTh PO3BUTKY. BumipioBaHa CIiBBIJHOIIICHHIM
pe3ynbTaTy ¥ BUTpAT, €HEKTUBHICTD YIIPABIiHHS PO3BUTKOM TUM BHUIIE, YUM O1LJIbIIE
OOyMOBJIEHUI yNpPaBIIHCBKMMU BIUIMBAMU PICT YCIX CKIAJOBUX BapTOCTI
MIAIpUEMCTBA Haj 3pocToMm BuTpar. Ilepexim 10 HOBUX (GopM 1  METOMIB
VIOPABJIIHHS, OPIEHTOBAHOTO Ha €()EKTUBHUI PO3BUTOK MOB'I3aHHUIA 3 PO3POOKOIO 1
BIIPOBA/DKEHHAM y IIUPOKUX MacluTabax mporpaM po3BuUTKy. Lli mporpamu MoXyTh
OyTH pI3HOMAHITHUMH, KOHLEHTPYIOUM YyBary a00 Ha TEXHIYHUX AacleKTax
BUPOOHMUYOTO Mpolecy, ado0 Ha COLIaJbHUX BAXENAX, a00 ymop poOHUTHCS Ha
MaTepiajibHE CTHUMYJIOBaHHA. 3arajbHUM €JIEMEHTOM Y BCIX LHUX Iporpamax e€
mpoiieypa BUMipy €GEKTHBHOCTI PO3BUTKY - PIBHS, JUHAMIKW, B3a€EMO3B'SA3KY 3
(iHAaHCOBUMHM TOKAa3HUKAMH - SK HEOOXiJIHa yMOBa JIJIi KOHTPOJIO 3a peali3alli€ro
IIJIECIPSIMOBAHUX YMPABIIHCHKUX Jii. Po3poOka mporpaMm po3BUTKY, Ha BIAMIHY Bijl
mporpaMm, CHPSMOBAaHMX Ha TMOJINIICHHS TMOTOYHUX (PIHAHCOBUX TMOKa3HUKIB,
IHBECTUIIIMHUX TIPOrpaM JOCHUTh HOBUN HAamNpsSMOK HE TUIBKM B TMPaKTHUII
BITUM3HSHOTO arpapHOro BUPOOHWIITBA, aje W y 3aKOpJOoHHIN mpakTuii [2, ¢.120].
[Ipu owiHII ONTUMAIBHOCTI TOCATHYTOTO PIBHA PO3BUTKY MOBUHHE OYTH MOPIBHSHE
30UIBIIICHHS] BUTPAT, BUKJIMKAHE KOHIICHTpAIlE€I0 3yCHJIb Ha MpoIlecax PO3BUTKY, 3
E€KOHOMIEI0 1 KOPUCHUM €(EeKTOM, II0 OJAEpXKYye SK caMme MiAIpPUEMCTBO (HOro
BJIACHUKU U TIPalliBHUKH), TaK 1 30BHIIIHE CEPEIOBUIIEC, y SIKI BOHO (PYHKIIIOHYE.
ToMmy BU3HAUEHHS CYKYNHOI €(QEKTUBHOCTI PO3BUTKY arpapHoro MiANpUEMCTBA
BUXO/IMTh 33 PAMKHU Taly3€BUX pPe3yJIbTaTiB JISJILHOCTI 1 BKJIIOYA€E TaKl CKIAJ0BI1 SIK
couiansHuil 1 exonoriyauii edext. EekTUBHICTh PO3BUTKY arpapHUX MiJINPUEMCTB,
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BUKJIMKAIOYM MIABUIIEHHS PIBHS PO3BUTKY 1HIIMX Cep rocrnoaapchbkoi AisTbHOCTI 1
MOJIMIIYIOYH  COLIaJIbHI ¥ €KOJOTIYHI AacIeKTH 30BHIIIHBOTO CEPEJIOBHIIA,
MO3HAYAETHhCS Ha €(PEKTHUBHOCTI 1 B 1HIIUX CEKTOpaX €KOHOMIKH 1 MPUBOIUTH 0
MIJBUIICHHS PIBHS JKUTTS HAceJeHHS B IijioMy. BiacyTHICTH METOJIB ONTHMI3AIli
yIPaBIIIHHS PO3BUTKOM BHMAarae Hacamrepe] BUOOpYy U OOIPYHTYyBaHHS KPHUTEpIiB
ONTUMAJILHOCTI PO3BUTKY 1 Horo edekTtuBHOCTI. KputepieM eheKTUBHOCTI PO3BUTKY
MOXe CTaTh e(EKTHUBHICTh EKOHOMIKHM B muIoMy. Lle kpurtepiif, 110 MOB'A3ye
JOCATHEHHS pe3yNbTaTy, 3aJaHoro (yHKII€I0 HAI[lOHAJbHOI EKOHOMIKH, Y
HAWOUIBIIIN Mipl BIANOBIAA€ TOJOBHIA METH PO3BUTKY KOXKHOTO CYCHUIbCTBA —
cTabimpHE ¥ cTilike 30UTBIIEHHS J00pOOYyTy BCHOIO HACEICHHS B TapMOHIT 3
HABKOJIMIIHIM TPUPOIHUM cepenoBuiieM. OnHaK, Ui MPaKTUYHOTO 3aCTOCYBaHHS
MPUXOJUTHCS BUKOPUCTOBYBATH IHII KpPUTEPii, 1[0 MOOIYHO BiIOMBAIOTH TOJIOBHY
MeTy y BUTJsiI HepopMmainizoBaHoi GyHKIIL. J[J1g KiUIbKICHOT OIIHKK €()EeKTUBHOCTI
CTparerii IHTETPOBAHOTO POCTY arpapHUX MIANPUEMCTB TaKOX HEOOX1JTHO
po3noAUIATU Mipy e(deKTy ¥ BUTpaT, MOB'SI3aHUX 3 OTPUMAHHSAM LHOTO edeKkTy. 3
[JI00aJIBHOTO KPUTEPiI0 €(EeKTUBHOCTI BUIUIMBAIOTH JIOKAJIbHI KpuTepii. BoHwu
MOBMHHI BpPaxOBYBaTH CIEUU(]IKy BIAMOBITHOTO PIBHA YIPaBIiHHSA, Ha SKOMY
BUMIPSIETbCSI €PEKTUBHICTh, 1 OyTH MIAJIETJIMM TOJIOBHOMY KPHUTEPi0. YCi OCHOBHI
eJIeMEeHTH, 10 (OPMYIOTh €(DEKTUBHICTh CTpATErii IHTETPOBAHOTO POCTY arpapHHUX
MIIIPUEMCTB, MOXKHA TPEJICTAaBUTH y BUTJIAMI CXeMH (pUC. 2), HAa SKIH Yy SIKOCTI
OCHOBHHX CKJIQJIOBUX BHIIJICHI:

- EeKOHOMIYHI edektu (o0car BHUIYCKY NpPOAYKLIi, O0OCIT NpOAaxis,
NpUOYTOK, onepaltiifHuii MPUOYTOK, MPUOYTOK MICIs CIJIATH MOJATKIB 1 T.I1.);

- couiaibHl edexTtu (piBEeHb 3apIuiaTH, pPIBEHb JTOXOJIB, SKICTh >KUTTS,
OXOpOHa mparli 1 T.11.);

- reonoiTH4HI e(heKTH (TTOJI0KEHHSI 111010 CBITOBUX PUHKIB, 1M1/IK, BIUIMB );.

- eKoJoriyHi e(pexkTh (CTaH HaABKOJHUIIHBOTO  CEPEIOBUINA, HOPMH
3a0pyIHEHHS, OUMIIICHHS);

Kpim Toro, 3arambHa cTpaTerisi 1HTETPOBAHOTO POCTY IMOBMHHA OXOTUIIOBATH
TaKl HapsSIMKX PO3BUTKY sk [1, ¢.180]:

- PO3IIUPEHHS TOMHUTY Ta MPOMO3MIlT BITUM3HSIHUX arpapHuX TOBapiB Ha
BHYTPIIIHBOMY PHUHKY HUISIXOM TIJABUIIEHHS 30a71aHCOBAaHOCTI BHUPOOHMIITBA,
CTBOPEHHS CHPUATIMBUX YMOBH JUIS BEJCHHS Oi3HECY Ha OCHOBI BIJIIOBIJIHOTO
M0JIATKOBOTO, TPOIIOBOTO, BAIFOTHOTO i MUTHOTO PETYJTIOBaHHS;

- BIPOBAP)KEHHS TEXHIYHUX 1 €KOJIOTTYHUX CTAH/APTIB;

- IUBEepCcU(]PIKOBAHICTh TOBAPHOI CTPYKTYpPH BHUPOOHMIITBA BIAMOBIIHO [0
noTped PUHKY;

- HaJIaHHSI arpapHUM MiANPUEMCTBAM MOKJIMBOCTI CAMOCTIIHO OyAyBaTH CBOIO
roCrofapchbKy MisUIbHICTh 1 MPAarHyTH [0 BUPOOHUITBA MPOAYKIII 3 MOPIBHSIHO
BHCOKHM pPIBHEM JIOJIaHOi BAapTOCTI 3 METOI0 TMOTJIMOJICHHS HAa CBOiX PUHKOBHUX
CEerMEHTaX, aJanTyIuUHuCh TMPU IOMY 0 CTPYKTYpPHHX 3MiH, BHU3HAYCHUMU
JIep>)KaBHUMU TPIOPUTETAMU PO3BUTKY .

Jlnst  3a0e3nedeHHss €GEKTHBHOTO PO3BUTKY arpapHUM MiANPHEMCTBAM
HEOOX1THO BPaxOBYBATH 1 TaKi KPUTEPIi 5K:

- IJIATOCIIPOMO’KHUM TIOMUT Ha MPOIYKIIIIO 1 IEPCTIEKTUBH HOTO POCTY;
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- HasIBHICTh CIIPUSATIIMBUX YMOB JIJIS OICPKaHHS KOHKYPEHTHUX TepeBar;

- TpUOYTKOBICTh TOCIOJAPIOBAHHA, IO 3MOXE 3a0€3MeUnTH MOXKINBICTh
caMo(iHAHCYBaHHS PO3IIMPEHOTO0 BIATBOPEHHS U TOJIMIICHHS MOro SKICHUX
napameTpis;

- MOJJIMBICTh BHKOPHUCTaHHS MYJIBTUILUIIKAIIKHOTO e(EeKTy, IMOB'SI3aHOTO 3
PO3BUTKOM IPIOPUTETHOTO BUPOOHHUIITBA, TOOTO HMOr0 MO3UTUBHHMM BIUIMB Ha 1HIII
BUPOOHUIITBA ¥ chepu AiSTLHOCTI.

OO0csr BUITYCKY MPOMYKILT,
00CSIT MPOJaXYy i T.II.

ExoHOMIYHMI -
TTpubGyTOoK, orepaniiiHuii
npUOyYTOK, MPUOYTOK MiCIIst
CILUIATH MOJATKIB 1 T.II.

PiBens 3apniaTh, piBeHb
Couianbuuit JIOXO/IIB, SIKICTh KUTTS,

OXOpOHa mparli i T.I1.

>
Edexr .
ITosto>keHHSsT BITHOCHO
CBITOBHUX PHUHKIB, IMIJIK,
. - BIUIMB 1 T.I.
T'eononiTnuHui
CrtaH HaBKOJIMUIHBOTO
K CepeIoBHINA, HOPMHU
ECbeKT“BH{CTB 3a0pyAHEHHs, OYHUILEHHSI, 1
crparerii 3 ~
. p Exonoriunuii T.IL.
iHTEerpoBaHOTO PpOCTY
arpapHHUX
HiAIPUEMCTB
Burpartn npari
OmoaacHi /
\ ButpaTtu kanitamy
Burpatn
TTorouni TexHOJIOTiYHI 1
iHdopmaliiiHi BUTpaTH
Burtparu BupoGHULTBA i
IIEPETBOPEHHSL

Puc. 2. Enementu, mo ¢opmytoTh €(EeKTUBHICTh CTpaTerii 1HTErpOBaHOrO
pPOCTY arpapHux MiANPUEMCTB

®dopmyBaHHS BUTIIHUX YMOB JJIsi KOKHOTO PErioHy nayke crneunudiune [3. c.
9]. Cekper €KOHOMIYHOTO YCMiXy HE MOXKe€ OYTH TOSCHEHUH TUIBKH JIUIIIE
BHCOKOTEXHOJIOTIYHOIO OPIEHTALIE€I0 HOTO BUPOOHUUOT CTPYKTYpH. Y CHiX MOXe OyTH
OoOyMOBJICHUI MIBUAKAM TONIUPEHHSIM IHHOBAIIM Ha BCl CETMEHTU PETiOHAIBHOI
€KOHOMIKHM, TOYMHAIOUM 3 TOCTadyalbHUKIB. PicT BigOyBaeTbcsi 3a paxyHOK
MIIBUIIEHHS PIBHA €(PEKTUBHOCTI BHUKOPUCTAHHA YCiX BUPOOHWYMX (DAKTOPIB.
P03BUTOK Takux perioHiB MOB'sI3aH 31 3MIHOIO €KOHOMIYHUX 1 TEXHOJOTIYHUX YMOB:
MEPEKIIOYEHHSI YBaru 3 TPAHCIOPTY Ha KOMYHIiKallii, i3 BUPOOHHUIITBA TOBapiB Ha
e(eKTUBHE BUKOPHUCTAHHS HOBHUX 3HaHb y MPOLECI BUPOOHUIITBA, HA OpPraHi3alliio
¢bipm 1 punkiB ("iHcTUTyHioOHaNbHUN KamiTan") [4, c.5]. 1li dakTopu MOsSCHIOIOTH
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3CYHEHHSI aKLIEHTIB MpU (POPMyBaHHI CTpaTerii IHTETPOBAHOTO POCTY 3 arpapHOro A0
1HHOBAIIIHHOTO, IO 3MIHIOE IX CEKTOPAJIbHY 1 rajay3eBy CTPYKTYpPY, TOOTO LIEHTP Baru
3MIIIAETHCS  BiJT BUPOOHHUIITBA B 3BUYHOMY PO3YMIHHI J0 BHIIB ISUTBHOCTI,
NOB'SI3aHMX 3 HOBUMM 3HAaHHAMHM ¥ OpraHizalli€lo IisuIbHOCTI. Takum LII/IHOM
IHHOBAIIMHUN PO3BUTOK PET10HIB MOB's13aHUi 3 (hopMyBaHHSIM "1HHOBaLIMHUX szep",
mo 0a3yloTbcsi Ha HOBUX 3HAHHAX 1 JOCHIJIHULBKUX IeHTpax. HeoOxigHO
BpPaxOBYBATH 1HCTUTYIIOHAJIBHY B3a€MOJII0 BCEPEIMHI PETI0HY, TOMY IIO0 caMe€ BOHA
BHU3HAuae 'MpaBuia TpU' EKOHOMIYHOTO pO3BUTKY. BuBueHHs reorpadiuHoi
CTPYKTYpH B@XXJIMBO TaKOX 13 MOTJSAY OONIKY BIUTUBY OCHOBHHX BHUPOOHUYMX
(dakTOpiB: HAIBHOCTI MaTepiaabHUX 1 (DIHAHCOBUX PECYPCiB, TPYAOBOTO IMOTEHITIATY,
TPAHCIIOPTHOT MepeXi, BEMUYMHNA TPAHCAKIIMHUX BUTPAT PUHKOBUX yroi. pyrum
MO3UTHUBHUM €(PEKTOM, XapaKTepHUM MJiA JaHOi cTparerii, € epekT OXoraeHHs. Y
3arajJilbHOMy BHUIAJKy e€(eKT OXOIUIeHHS BUHHUKAE€ TMpU ICHYBaHHI (akTopa
BUPOOHUIITBA, 110 MOXXE OyTHM BUKOPUCTAaHUH OJHOYACHO Ui BHUPOOHMIITBA
JEKUTbKOX BUIB npoaykiii. Lleit dhakrop xapakrepusyeThcsi 6aratoyHKIIIOHATbHOIO
npupogoro. Ilpu iHTerpamii ¢akTopiB pocTy e(PEeKT OXOIUICHHS 3HA4YHO
H1JCUITIOETHCS, OCKUIbKHU BUHUKA€E MO>KJIUBICTh BUKOPHCTOBYBATHU
OararoyHKIIOHATFHUN  (akTOp HA  HAMPI3HOMAHITHIMX  MiANPUEMCTBAX,
TEXHOJIOTTYHO TOB'SI3aHUX OJIMH 3 OJHUM.

BucnoBku. EdexkTuBHUN pO3BUTOK arpapHUX MiAMPUEMCTB y paMKaXx CTpaTerii
IHTErPOBAHOTO POCTY Ta BHU3HAYEHHSIM OCHOBHHMX OpPraHi3aliifHO-€KOHOMIYHUX
YIMHHMKIB TOB'SI3aHO 3 BUHUKHEHHSM Yy MOTO paMKax psay MO3UTHBHHUX €(EKTIB, Y
nepmy uepry, epexTy Macmraby BHPOOHHIITBA, OXOIUIGHHS Ta CHHeprii. Moro
OCHOBOIO CIYHUTbh HasiBHICTb y BUPOOHHUOMY KOMILJIEKCI 1HHOBAUIMHOTO sipa s
BUpPOOHMIITBA BU3HAYEHOTO BUAY npoaykuii. ITpu aii mux edexTiB HEenmpuOyTKOBI
MIIIPUEMCTBA KOMILIEKCY MOXYTh Epe0OpOTH HUKHIO TPAHULI0 PEHTA0EIbHOCTI 32
JIOTIOMOTOI0  CTIemiasi3aliii, mo 3ade3nevyye MiJBUIIEHHS MPOIYKTUBHOCTI Tpail U
3HIDKEHHSI cOOIBapTOCTI BHpoOJieHHXx Omar. TakumM YWHOM, MIANPHUEMCTBA
OJIEP)KYIOTh 10AATKOB1 KOHKYPEHTHI IepeBary, o MaroTh JOBFOCTPOKOBY OCHOBY.

3aas1s MOAANBIIIOTO TOCHIIKEHHS JAHOTO MUTAHHS aKTyaJlbHUM € BU3HAUYCHHS
TEXHOJIOTIYHOTO sifjpa O13HeCy NIl BUBHAUYCHHSI BUPOOHUIITBA MEPCIIEKTUBHOTO BUIY
MTPOYKITi.
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OPTAHU3AIIMOHHO-9KOHOMUYECKUE ®AKTOPHI TA
PE3EPBbI IOBBIINNEHUA DOPEKTUBHOCTU AEATEJIBHOCTH
ATPAPHBIX IPEAINTPUSTHIA

NBanoBa A.

OnpedeneHvl 0CHOBHblEe HANPABIEHUS OYEHKU IPEHEeKMUBHOCMU PA36UMUSL
azpapuuvix npeonpusmuti. O60CHOBAHHO 6UO0bl (DYHKYUOHATLHOU dpdhexmusnocmu
CMPYKMYPHLIX USMEHEeHULl Ha YpogHe azpapHo2o npednpusmus. C yenvlo OyeHKU
aghexmusnocmu U, UCX005 U3 CMPAMeELUYecKko2o nooxood HeoOX0OUMOCHuU
uHmezpayuu 8cex KOMNOHEHMO8 pAa38UMuUs AcpapHulX Npeonpusmui, 0OO0CHO8AH
azpe2uposamuvill. UHOeKC 3¢hghekmusHocmu pazeumus azpapHo20 Npeonpusimusl.

Onpeoenenvt  371emeHmbl, Gdopmupyrowue  2¢ppekmusnocms  cmpameuu
UHMEeSPUPOBAHHO20 POCA ACPAPHBIX NPEONPUAMULL
Knrouegwie cnoea: aghgpexmugnocmo passumus; cmpamezusl

UHME2PUPOBAHHO20 pOoCcma; 8Udbl PYHKYUOHATLHOU 3PHEKMUBHOCMU CIPYKMYPHBIX
usMeHeHuUll, Kpumepuu 3¢phexmusHo2o pazeumus Npeonpusmus.

ORGANIZATIONAL AND ECONOMIC FACTORS AND RESERVES
TO INCREASE THE ACTIVITY OF AGRICULTURAL ENTERPRISES
ACTIVITIES
Ivanova A.

The effectiveness of the agricultural enterprise. - the most important
qualitative characteristic of the enterprise. This is a category that expresses.
compliance of the results and expenses of the enterprise with the goals of the activity
and interests of owners. Economic assessment efficiency of the enterprise on the basis
of indicators, which characterizes the effectiveness of various aspects of the
enterprise, allows not only to find out how this result is obtained, but also to find
ways to improve it. In turn, there is a definition of general reserves for improving
economic efficiency, they are largely due to both the specifics of business activity and
the stages of its production. Increasing economic efficiency, consider the unused
cases of increasing the solution per unit of aggregate expenditures by making better
use of all types of resources in the enterprise. Under market conditions, enterprises
have gained full operational independence in choosing what and how much to
produce, with whom to cooperate and to whom to sell their products, how to organize
and plan processes accordingly. It is clear that this discretion is granted for the
proper consideration of the market situation, its needs and requirements. The
company strives to improve the efficiency of its operations, but only understanding of
what depends on this efficiency can lead to positive results. Properly chosen
production strategy and proper outputs provide the desired volume of sales and
corresponding profits. Therefore, the activity of the company, finally, is rigidly
determined by the overall economic situation, industry proportions and solvent
demand of the population. The effectiveness of the enterprise depends on many
factors, so the planning process must be preceded by a thorough analysis of both the
existing situation and the capabilities of the enterprise. Thus, enterprise efficiency is
a complex concept that reflects the end results of the use of resources over a period
of time, the main feature of which may be the need to achieve the goal of production
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and economic activity of agricultural enterprises with the least cost of social work or
time. Successful implementation of the enterprise development strategy implies the
implementation of effective, efficient and competitive economic activity. ~ The main
factors for improving the efficiency of agricultural enterprises are to increase its
technical level, improve management, organization of production and labor, change
the volume and structure of production, improve the quality of natural resources and
more. Efficiency improvement is possible only if a quality management system is
formed, which in turn implies the imposition of strict requirements on managers at all
levels. So, nowadays, increasing the efficiency of agricultural enterprises is
attracting more and more attention. Enterprises in this field need modernization of
production as a whole. In turn, the main factors for improving the efficiency of
enterprises are to improve its technical level, improve management, organization of
production and labor, change the volume and structure of production, improve the
quality of natural resources. Only a skillful use of the whole system of these factors
can ensure sufficient growth rates of production efficiency.

Key words: efficiency of development; an integrated growth strategy; types of
functional efficiency of structural changes; criteria for effective enterprise
development.

YK 338.432:633.1 DOI: https:10.37000/abbsl.2019.94.13
PO3BUTOK 3EPHOBOI'O BUPOBHUIITBA B YKPAIHI: CYYACHI
EKOHOMIYHI TA OBJIIKOBI ACIIEKTH
I. Kprokoga, O. YabaneHnko
OoecbKuti 0eparcasHull azpapHuil yHigepcumem

Y cmammi  npoamanizosano  cywacuuirl cmam — po36UMKY — 3€PHOB020
supobrHuymea 6 Yxpaiui. Jlocniooceno nomenyian ekcnopmy ma micye Yxpainu ua
c8imogomy puHKy 3epHa. Illpoananizo8ano OCHOBHI NOKA3ZHUKU BUPOOHUYMEA |
peanizayii 3epHa HA HAYIOHAILHOMY mMaA O0ONACHOMY piGHAX. Buseieno o0cHOBHI
meHOeHyii ma NpoONeMHi  acnekmu — pO3GUMKY  BIMYUZHAHO20 — 3€PHOB020
supooHuymea. Poszenanymo 3a2anvHi pucu 0epxcasHoi QiHaHco80i niOmMpumKu
8UpobHUKI6 3epHa 6 Ykpaini. Jlocniodceno OCHO8HI npobiemHi  acnekmiu
byxeanmepcoko2o 001Ky sumpam Ha OIOI02IUHI nepemeopeHHs aKMUBia y 3ePHOBOMY
BUPOOHUYMEI.

Knwuoei cnosa: 3eprose 6upoOHUYMBO, PUHOK 3€PHA, 3ePHOBA NPOOYKYIs,
azpapti nionpueEMcmed, 0epicasHa NiOmpumra, oyxeanmepcvKull 00aiK, 0i0nN02iYHi
akmusu, 00K eumpam, 001iK080-AHALIMUYHA NIOMPUMKA.

Beryn. 3epHOBEe BHPOOHMIITBO, TPAIUINIAHO, TOCTaE 0a3MCcOM arpapHOTO
CEKTOPY CKOHOMIKM YKpaiHW, SKUH BU3HAYa€ HE TUIBKM CTPATETridyHI BEKTOPHU
PO3BUTKY CUTBCHKOTO TOCIIOAPCTBA, & W HaIllOHAJIBHOI €KOHOMIKU B IIUJIOMY. 3€pHO
BU3HAYA€ CTpPATETIUHMNA EKCIOPTHUW ToOTeHmian Ykpaiau, Gopmye 3acaau
3a0e3nedeHHs] TMPOAOBOJMbYOI Oe3meku Hamii Ta € OJHMM 3  HaWOUIhII
KOHKYPEHTOCTIPOMOXXHUX BHUIIB BITUM3HSIHOI MPOAYKLII SK HA €BPONEHCHKOMY, TaK
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Ha CBITOBOMY arpapHOMY pUHKax. ATpapHUN CEKTOp YKpaiHH ChOTOJIHI € OJHHUM 3
€IMHUX BUIIB €KOHOMIYHOI JiSJIBHOCTI, SIKUH JIEMOHCTPYE CTaOIbHUN €KOHOMIYHUIN
PO3BUTOK Ta TO3UTUBHY TEHACHIIIO 3pOCTaHHS IIOKA3HHUKIB MPUOYTKOBOCTI
TAJTBHOCTI, $Ki, B 3HA4YHId Mipl BHM3HAYalOThCA pPE3yJbTaTaMH 3EPHOBOTO
BUpoOHUIITBA. 3a JaHuMH Jlep>kaBHOI CIy»KOM CTAaTHUCTHKM YKpaiHu, 3arajibHa
BEJIMYMHA EKCIOPTY MPOJOBOJIBYMX TOBapiB 3 Ykpainu y 2018p. B MOpiBHSAHHI 3
nonepeaHiM pokoM 30ublIMIack Ha 5% Ta ckiana 6mm3bko 18,6 mupa. goin. Ilpu
oMy moHan 57% Bci€l cyMH eKCIOPTHUX HAIXO/KEHb 3a0e3MeUmiid TPU BHUIU
MPOAYKIIIT arporpoOMHUCIOBOTO KOMIUIEKCY: COHSIIIHUKOBA OJisl, KYKypy/3a, MIIECHULIS
[3]. Pa3oMm 3 TuMm, K BiIMIYarOTh €KCIIepTH, YKpaiHa Ma€ 3HAYHO OiIbIIUI MOTECHITIAN
3€pHOBOIO BHUPOOHUIITBA, peamizallisi SKOTO BUMAarae OOIPYHTYBAaHHS KOMIUICKCY
OpraHi3amiifHO-eKOHOMIYHUX  3aXOJiB Ta BIAMOBIAHOI  0OJIIKOBO-aHATITUIHOL
MIITPUMKH, pO3poOKa 1 IMIUIEMEHTAIllsl SIKUX HEMOXJHUBAa 0€3 BHUABJICHHS 1
00’€KTUBHOI OIIHKM CYYacCHHX pealiii Ta TEHACHIN PO3BUTKY BITUM3HSIHOTO
3€pHOBOI0 I'OCIIO/IAPCTBA.

AHagi3 ocTaHHiX aochaimkeHb i myOgikamii. [IpoGnemam 3abesneueHHs
PO3BUTKY Ta MiABUIICHHS €(EKTHUBHOCTI 3€pHOBOTO BHUPOOHHUIITBA Ta Opraizarlii
CUCTEMHU HAJIE)KHOTO MOro O00JIIKOBO-aHAIITUYHOTO CYIPOBOJKEHHI MPHUCBIYCHO
3HaYHa KUIBKICTh HAYKOBHX IIpallb BIJOMHX BYEHUX Ta MPAKTHKIB, Cepel SKUX
BUJIAaTHUN BKian 3pobounu: Awupapiiuyk B.I'., [em’smenko M.A., Kyk B.M.,
Kapganpka A.M., Jlyzan 1O.4., Jlynenko FO.O., Manik M.I., Meremuus B.M.,
Mecenb-Becensik B.A., Oriituyk M.®., ITnakcienko B.A., Cabnyk IL.T., Cyk JL.LK,,
IOpunmun B.B. Ta iH. Pa3oM 3 TuUM, BUHSITKOBA BaXKJIUBICTh 3€PHOBOTO BUPOOHUIITBA
JUISL  HAI[lOHAJIbHOI E€KOHOMIKM Ta HEBUKOPUCTaHI MOXIIMBOCTI HApOIyBaHHSA
BHYTPIIIHHOTO  MOTEHLIATy MPOAYKTUBHOCTI 1  30BHIIIHBOTO  €KCIIOPTHOIO
MOTEHI[laTy, 3YMOBIIOIOTh HEOOXIJHICTh MPOAOBKEHHS HAYKOBUX JOCIIIXKEHb Y
CIEKTpl BUSBICHHS MPOOJEMHUX AaCIEKTIB SK OPraHi3aliiHO-eKOHOMIYHOrO, TaK 1
00JIIKOBO-aHATITUYHOTO XapaKTEPy MOAAIBIIIOT0 PO3BUTKY BITYM3HSHOTO 3€PHOBOTO
BUPOOHMIITBA.

MeTo10 JOCTIIKeHHS € BUABJIEHHS OCHOBHUX EKOHOMIYHMX TEHIACHINN Ta
OOJIIKOBHX aCIEeKTIB PO3BUTKY 3€pPHOBOIO0 BUPOOHUIITBA YKpaiHI B KOHTEKCTI POJIi 1
MICIISl BITYUM3HSIHOI 36pHOBOT MPOAYKIIT Ha HAI[IOHAJIBHOMY Ta CBITOBOMY 3€pPHOBOMY
pUHKAX.

Pe3yabTaTu gociaigkenb. 3epHOBE BUPOOHHUIITBO — 0Aa30BUI CEKTOP arpapHOi
€KOHOMIKM YKpaiHM Ta HallOHAJIbHOI EKOHOMIKM B IIoMy. YacTka 3€pHOBOI
MPOAYKINT Y CTPYKTYpP1 €KCIOPTY YKpaiHu 3a OCTaHHI POKH CTAaHOBUTH OJM3bKO 15%
(6501,1 mun. gon. CIIA) ta mae tenaeHio 10 3poctands [3]. Y 2017p. obcsar
BUPOOHUIITBA 3€PHOBUX Ta 3epHOO000BUX KYJNbTYp B YKpaiHu ckiaB 61,9 miH. T.,
MOTEHIIMHI MOXJIMBOCTI BUPOOHUIITBA OIIHIOIOTHCSA 10 80-85 muH. T. [8]. CroroaHi
Ha CBITOBOMY PHHKY 3€pHA MPOBIJIHI MO3MINI JiJAEpCTBA 3 BUPOOHUIITBA 3€PHOBOT
npoaykiii 3aitmaroth: Kurait (19%), CILIA (17%), Kanana (15%), Ianis (10%), Pocis
(5%), bpazumis (4%), Aprentuna (3), Ykpaina (2%) Ta 3a mpoHO3aMH E€KCIIEPTIiB
FAO. [5]. Li kpainu 1 Hajgami, MOCTaBaTUMYTh MPOBIIHUMHU YYaCHUKAMH CBITOBOTO
3epHOBOTO pHHKY. [Ipm 1pomy, 3a mporHozamu excrepTiB FAO, TpUCYTHICTH
VYkpainu Ha CBITOBUX pUHKax 3epHa Oyze 30epiratiuch. OUiKyeThCs, 10 MUTOMA Bara
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BITYM3HSHOTO 3€pHA TMIIEHUIl y CBITOBIM TOprieiai y 2027 p. CTAHOBUTUME Mailke
10%, 3epHa kykypym3u — 1o 14%, abo BianosigHo, 19,4 Ta 21,8 maH. T [6]. AHamni3
OCHOBHHX IOKa3HUKIB PO3BUTKY 3€pHOBOTO T'OCIOAAPCTBA B YKpaiHI MMOKa3aB YITKY
TEHJICHII1I0 30UTbIIEHHS 00CATIB BUPOOHUIITBA B LuomMy. Y 2017p. B kpaini Oyio
BUpOOJIEHO Onm3pko 62 MiH. T 3epHa (Tabdn. 1). Ilpum 1mpoMy crocrepiraeTbes
TEHJICHI[II CKOPOYEHHS OOCATIB BUPOOHUIITBA 3€pHA CUIbCHKOTOCIOIAPCHKUMHU
HIAMPUEMCTBAMH PI3HUX OpraHi3alliifHO-MpaBoBUX (GopM — iX YacTka CTaHOBHUTH
77,4% Ta HapollyBaHHA MHUTOMOI Bard ()epMEepChKHX TOCIOAAPCTB — BUPOOHHKIB
3epHOBOT MPOAYKIli. 3a psA OCTaHHIX POKIB CIOCTEPIra€ThCS IiIBUICHHS PiBHS
iHTeHCH]iKalli BUPOOHUIITBA 3€pHA y arpapHuX (OpMyBaHHSIX Ta BUKOPHUCTAHHS
IHHOBAIIMHUX TEXHOJOTi BuUpoOHMITBA. Tak, 3a manumu JlepkaBHOI CiyxOu
CTaTUCTUKA  YKpaiHW,  piBEHb  ypOXKAWHOCTI  3€PHOBUX  KYIbTYp Y
CLTBCBKOTOCTIONAPChKUX miampueMcTBax Ha 20-23% BuIe, HK B TOCIOJAPCTBAX
HacelleHHs — Onm3bko 421/ra. HecTaOlapHUMM 3aIMINAIOTBCS MPHU LIBOMY KiHIIEBI
MOKa3HUKA €(PEeKTUBHOCTI BUPOOHMIITBA 3€pHA — PIBEHb PEHTAOEIBHOCTI
BupoOHuiTBa y 2017p. 3uu3uscs 1o 25%.
Tabmuns 1. OCHOBHI MOKa3HMKH BUPOOHMITBA 3epHA B Y KpaiHi

Poku 2017 p. no

2000 | 2005 | 2010 | 2013 | 2014 | 2015 | 2016 | 2017 |2000p..%

IToxazHuku

Oo0csar
BUPOOHHMIITBA, 24459 | 38015 | 39271 | 63051 | 63859 | 60126 | 66088 | 61917 |B2,5 pasu
THC.T

BT.4. Yy C.-T

. 19964 | 28790 | 29779 | 49659 | 49903 | 46506 | 52022 | 47905 |B 2,4 paszu
HiAPUEMCTBAX

Yacrka c.-T.
MiANPHUEMCTB B
o0cs3i
BUpOOHUNTBA, %

81,6 75,7 75,8 78,8 78,1 77,3 78,7 77,4 X

ITocisHa moia,

e ra 13654 | 15005 | 15090 | 16210 | 14801 | 14739 | 14401 | 14624 | 107,1

B T.4. Yy C.-T
i TPUEMCTBAX

Ypoxaitnicts, yra| 19,4 26,0 26,9 39,9 43,7 41,1 46,1 42,5 |B 2,2 pa3u

10914 | 11109 | 10778 | 11544 | 10507 | 10623 | 10398 | 10509 96,3

BT.4.yC.T

. 18,3 259 27,6 43,0 47,5 43,8 50,0 | 45,6 |B2,5pa3u
MiANPHUEMCTBAX

PiBenn
peHTa0eNbHOCTI
BHPOOHUIITBA
3epHa, %
OO0csaru
BHPOOHUIITBA
3epHa B OnechbKiit
o0JacTi, THC. T
Yactka OxecbKoi
obacTti y
3arajibHOMY 00CsI3i
BUPOOHUITBA, %0
Iicepeno: pospaxosano 3a oanumu [10]

64,8 3,1 13,9 2,4 25,7 42,6 378 | 250 X

1581 2669 | 2929 | 3671 3677 3489 | 4403 | 4265 | B 2,7 pa3

6,5 7,0 7,5 5,7 5,8 58 6,7 6,9 X
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[IpuponHo-kmiMaTUYHI  yMOBH Ta  cHeludika BEACHHA  CUIbCHKOTO
rocrogapctBa B Onecbkiid 001acTi 3yMOBWJIM HE3HAUHY ii YacCTKy Y BUPOOHUIITBI
3epHa B Kpaini — 6,9%. TpanumiitHo, obiacTsaMu-IiaepaMyu y BUPOOHMIITBI 3epHA B
VYkpaini nocratoth: [lontaBcbka, Binnuibka, J[HinmponeTpoBchbka Ta XapKiBChbKa
obnacti [10]. I[IpoBeneHi DOCHKEHHS JO3BOJMIIA BUSBUTH TIEPETIK HANUOUIBII
CKJIQJHUX MPOOJIEMHMX acCleKTIB SK Ha JaHOMYy eTamll pPO3BUTKY arpapHoro
BUPOOHHUIITBA B IJIOMY, TaK 1 36pHOBOTO T'OCIIOIAPCTBA, 30KPEMA,

1) Hepo3B’A3aHICTh 3€MENbHOI pePOopMHU Ta HEBHUPILICHICTh OPraHi3alliitHO-
MPaBOBUX 1 COILIATbHO-€KOHOMIYHUX 3aBJaHb (OPMYBaHHS MPO30POTO PHHKY
CITbCBKOTOCTIONAPCHKUX ~ YTiAh 13 OOOB’SI3KOM  JIEBUM MEXaHI3MOM  3aXHCTY
MaWHOBHUX 1HTEPECIB CEJISTH-BIACHHUKIB 3€METHbHUX YACTOK;

2) miro4i peamii MOCTIHHOTO 3ACMICBICHHS HAWBaXHMBIIIIOTO KOMIIOHEHTY
PECYpCHOTO MOTEHIIIATY arpapHOro BUPOOHUIITBA — TPYJIOBUX PECYPCIB Cena;

3) HU3BKHMI pIBEHb I1HHOBAIIMHOI AKTUBHOCTI Oi3HEC-Cy0’€KTIB arpapHoi
€KOHOMIKM Ta TMPaKTUYHO BIJACYTHS TPAKTUKA I[IOBHOTO, CBOEYACHOTO Ta
JIOCTOBIPHOTO OOJIIKY 1HHOBallIMHKUX TpaHCcopMalliil arpapHoi chepu;

4) HepamioHaJbHa  CTPYKTypa pPECYpCHOrO0  MOTEHIlaly  arpapHoro
BUPOOHMIITBA, BUCOKA CTYIIHb 3HOIIEHOCTI MaTepialbHO-TEXHIYHOI 0a3u;

5) TpaauiiitHi oOMexxkeHHs (IHAaHCOBUX PECYpPCIB arpapHUX BHPOOHHKIB,
HEJIOSIbHA JI0 arpOBUPOOHUKIB HaIllOHAJIbHA (DIHAHCOBO-KPEIUTHA MOJIITUKA,;

6) 3MiHa CTPYKTYpH BHUPOOHMIITBA Ta 3MIIICHHS TOJOBHUX BUPOOHUYMX
aKIIEHTIB Ha PO3BUTOK Trajy3l pPOCIMHHUUTBA (TOBapHI BUAM MPOAYKIII 3a
BHUKJTFOYCHHSIM KOPMOBHUX KYJBTYD);

7) cucTeMaTW4yHl Ta  JOBIOpIYHI  MOPYLIEHHS CUCTEMHU  HAYKOBO
OOTpYHTOBAHOT'O 3eMJIEpOOCTBA, CTPYKTYPH CIBO3MIH, 110 MPU3BOAUTH 10 Tpajarlii
3eMellb Ta 3MEHIIEHHS! PIBHSA T'yMyCy y IpyHTaX, MpakTHU4YHA BiIMOBAa OLIBIIOCTI
arpapHux (opMyBaHb BiJl BAPOOHUIITBA KOPMOBUX KYJBTYP.

8) MmpakTHYHE YCYHEHHS JIEpXKaBU BIJ| PErYJIIOBaHHS IMPOIIECIB HA arpapHOMY
PUHKY, HEIOCKOHAIMA MEXaHI3M JIEpKABHOI MIATPUMKU JOXOMAIB arpapHux
BUPOOHHMKIB Ta MTPOTPaM PO3BUTKY CUIBCHKUX TEPUTOPIi;

9) HEMOCKOHAJIICTh PUHKOBOI 1HGPACTPYKTYPH arpapHoro (B T.4. i 36pHOBOTO)
PUHKY, IIIHOBMM JUKTAaT Ta IIOCEPEIHUKIB Ta TEeHACHII 10 dopMyBaHHS
OJIITOTICOHIYHOTO PUHKY CLIBCHKOTOCIIOAAPCHKOI MPOTYKIIIT;

10) TenmeHuii 30UIbLIEHHS pPIBHS KOHIIEHTpAllli KaliTady Ta CTBOPEHHS
arpoOXOJIMHTIB, SIKI B CYKYNHOCTI MOYMHAIOTh 3/IMCHIOBATM 3HAYHUI BIHMB Ha
(dhopMyBaHHS arpapHOi MOJITUKH Ta TEHACHIIA PO3BUTKY BITUU3HSIHOTO 3€PHOBOIO
PUHKY;

11) 3actapini KOHIENIi Ta MIAXOAXM B arpOMEHEIKMEHTI OUIbIIOCTI O13Hec-
cyO’€KTIB arpapHOi €EKOHOMIKH, BIICYTHICTb CTPATEr1UHUX OPIEHTUPIB PO3BUTKY.

Pesynbratu aHamizy cTaHy Ta TEHIEHIIIN PO3BUTKY BITUYM3HSHOTO PUHKY 3€pHa
MOKa3aJIi HEeCTAOIIBHICTh WOTO KOH IOHKTYpHU. [Ipu 1IbOMy PHUHKOBE CEpEeOBUIIEC
dbopMye BUKIWKH, HE TIOBHOIO MIPOIO aJE€KBaTHI TEHICHIISIM 3MIHU OOCSTIB
BUPOOHMIITBA 3€pHA. B pPHUHKOBIM TMOBEIHIII arpapHUX BUPOOHUKIB 3€pHA
IHTErpyIOTbCSI 1HCTPYMEHTH Ta 3aco0M pearyBaHHS Ha BHUKIWUKH 30BHIIIHBOTO
CepeloBHILlAa 3 ypaxyBaHHSIM XapaKTEpPUCTUK BHYTPIIIHBOTO  CEPEIOBUINA
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MIITPUEMCTBA, ONTOCEPEIKOBAaHI B HOTO €KOHOMIYHOMY TOTEHITIa, TIepeayciM, HOTo
KOMEpIiHIA Ta BUpPOOHWYINH KommoHeHTax [2, c. 17]. OCHOBOIO BIPOBAJKEHHS
paIioHaabHOI TOBEMIHKK TiANMPUEMCTBA-TOBAPOBUPOOHNKA HAa PUHKY 3€pHA €
CTBOPEHHS Ta IMIUIEMEHTAIlisl CTIHKAX KOHKYPEHTHHX IepeBar. YTpaBIIiHHS
BUPOOHUIITBOM Ta  peali3aili€elo  3epHOBOI  MPOAYKII B  3HAYHIA  Mipi
OTIOCEPEIKOBYEThCS pe3ybTaTaMH Jii I[IHOBOI KOH FOHKTYpH, IO HE 3aBXIU
JI03BOJISIE BUPOOHUKAM JIOCSATATH BUCOKHMX PE3yNbTaTiB AisibHOCTI. I{iHOBa mosiTuka
Oi3Hec-cy0’e€kTa Ha 3€pPHOBOMY pPHHKY, B CBOIO 4Yepry, BHU3HAYAETHCA IIUIAM
KOMITJIEKCOM (haKTOPIB, SKI 3HAXOMATHCS B Mekax abo IMo3a MeXamMH IUIOMWHA
BUpOOHMITBA. Tak, 1[IHOBa KOHKYPEHTOCIIPOMOXKHICTh 3€pHA BU3HAYAETHCS, B MEPIITY
yepry, SKICHUMH TapaMeTpaMu 3€pHOBOI mpoaykuii. SfkicTe Ta Oe3mneka
CLIbCHKOTOCTIOAAPCHKOI CHPOBUHU € 00’ €KTUBHUM (DAKTOPOM yCHiXy BUpPOOHUKA Ha
punky. Cy0’€KTMBHUMH YWHHUKAMH B CYYaCHUX peajisx TOCTAITh CaMe€ yMOBH
KOHKYPEHIIIi 36pHOBOTO PUHKY, HEJIOCKOHAIICTh MOr0 1HPPACTPYKTYpU Ta MEXaHI3M
nii TocepeaHuKiB, SKi, 3IMCHIOIOYM BIUIMB Ha I[IHOBY IIOJITHKY, BHU3HAYaIOTh
pe3yibTaT 1 BAPOOHUIITBA 1 peani3allii 3epHa (Tabi. 2).

Tabmuug 2. OOcaru peadizanii 3epHa arpapHuMM HiINPHUEMCTBAMH Yy
CHIBCTABJICHHI 3 HIHOBOK KOH’IOHKTYpoK y 2017p.

PeanizoBano Cepenni minu peanizanii | [lepepobneHo Ha
o CBOIX
0 y %
N y % . X IIOTY>KHOCTAX Ta
HaI/IMeHYBaHHﬂ . . B1AIIOB1IHO
BI/ITIOBITHO /10 nepeaHo st
MPOJTYKLIT TPH./T TpH./T 10
MONEPETHHOTO nepepooKku Ha
. MOTIEPETHBO
nepiony . JaBATbHUIIBKIX
FOTEPIONY | sacamax, Tne. T
3pHOBL  Ta | 39174 104,1 3771,6 110,5 1145,1
3epHO0000BI
B T.Y. [TIIIEHULIST 16437,6 99,6 3814,7 116,0 465,4
KYKYpy/sa Ha | 16899 8 109,1 3668,9 103,9 351,0
3€pHO
STIMiHb 3478,9 94,4 3634,2 120,9 2114
KHUTO 181,8 159,7 3106,4 105,3 19,8

Licepeno: pospaxosano 3a oanumu [10]

JlocmikeHHsT TIOKa3alu, M0 HaOUThbll 3HAYUMUM  (AKTOPOM  3MiHU
KOH FOHKTYpH 3€pHOBOTO PHHKY 3alUIIAE€ThCA (hakTop ce3oHHOCTI. [Ipm mpomy,
MIKOBl 3HAYEHHS WIHM peaii3alii 3epHa JOCsATraloThCs Yy Oepe3Hi-uepBHI
KasieHaapHoro poky. lle cnpusie popMyBaHHIO 3HAYHUX MApPTIM Ta 30UIBIICHHIO
o0csTiB peanizallii 3epHOBOT MPOAYKIIi caMe y JaHOMY MEPioji POKYy Ta aKTyali3ye
npobsieMy OyAiBHMIITBA 3€pPHOCXOBHII Ta CYYaCHUX CKJIAQJICHKUX MPUMIIICHb IS
JOBroTpuBajoro 30epiraHHss 3epHa. CporogHi y peHTUHTY  HaWOLIbIIMX
arpoKoOMIIaHii YKpaiHu, sSKi 3aliMarOTh BUPOIIYBAHHIM, 30€pITaHHIM Ta peai3alli€io
3epHOBUX, 0O0OBMX Ta MACIUYHUX KYyJIbTyp B YKpaiHl ChOTOJHI TEpI TMO3MIIIi
3aiimatoTh: Paif3-Makcumko (00csr 9ucToro piyHoro moxoxay - S068 MuH. TpH.),
MXII «3epHonpoaykt» (3565 miH. TpH.), Arpodipma «CBitaHok» (2803 MITH. TpH.),
AIIK-TuBect» (2590 w™nH. r1pH.), Encenko-Arpo (2524 wman. rpH.). Cepen
arpomiAMpPUEMCTB — OITOBOi TOPTIBJl 3€PHOBOIO MPOAYKIIEI MO3MUIIT JIiAepCTBa
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3aiiMaroTh: HiGynmon (oOcsr piunoro uucroro goxony — 18849 mun. rpH.), Epinon
(16853 mun. rpH.), I'TI3KY (10347 miuH. rpH.), I'nenkop I'peit Ykpaina (9173 muH.
rpH.), Kopko Arpu Pecopcuz VYkpaina (6742 muH. rpH.) [12]. Pazom 3 Tum, sk
CBIIUaTh JaHI EKCIEePTiB-aHAIITHKIB, CY4YacHI TEHJIEHINI y arpapHoMy CEKTOpi,
30KpeMa, y 3€pHOBOMY BHUPOOHHUIITBI YKpaiHi HE B TMOBHIH Mipi BiJNOBIJAIOThH
CBITOBHMM TEHACHIIISIM. Tak, 3a JaHUMH JOCILIKEHL cBITOBOI kommaHii KPMG ,
cepell OCHOBHMX KOHKYPEHTHHUX IepeBar arpoKOMITaHii-TiIepyu CBITOBOTO arpapHOro
PUHKY BH3HAYalOTh HACTYIHI: JIOCTYl JO eKCIOPTHUX PHHKIB, JOCTYIl Ta
MOKIIUBOCTI (pIHAHCYBaHHS, PEIyTallisl KpaiHu Ta JAep:KaBHA MIATPUMKA. 3 YOTHPHOX
KIIFOUOBHUX (PaKTOPIB KOHKYPEHTO3/IaTHOCTI HAIIOHAJTHLHOT €KOHOMIKH TPH OCTaHHI
(dakTopu PO3BUTKY BITUM3HSHOTO arpapHOTO CEKTOPY 3aJUIIAIOTHCS Y 30HI PU3HUKY.
Cepen OCHOBHUX TEHJECHIII pO3BUTKY 3€pPHOBOTO BHUPOOHHMITBA YKpaiHH Ha
HalONMKYy MEPCIEeKTUBY 3apyO1’KHI €KCIEPTH HA3UBaIOTh:

1) HeBperyibOBaHICTh MNHUTaHb PHUHKY 3€MeNb CUIbCHKOTOCIIOAAPCHKOTO
MIPU3HAYEHHS Ta BIJICYTHICTh OPraHi30BaHOTO 1 IPO30POT0 PUHKY CUTBIOCIYT1Ib;

2) HecTaOUIbHICTh EKOHOMIYHOI CHUTyallli B KpaiHl Ta BHCOKY CTYIiHb
MOJITUYHUX PU3UKIB;

3) TOproBi BiiHU Ta BOJIATHJIbHICTH HA CBITOBOMY 3€PHOBOMY PHHKY;

4) npobseMu JOCTaTHHOTO PiBHS 3abe3redeHocTi NMpodeciiHUM MEePCOHATIOM
arpapHoro BUPOOHUIITBA Ta CIILCHKUX TEPUTOPIH;

5) akTuBI3alll0 BUKOPUCTAaHHS I1HHOBAUIMHUX TEXHOJOTIH BHUPOOHHUIITBA
arponpoayKIli;

6) 00’€eKTUBHY HEOOXIAHICTh PO3pOOKHU TOBFOCTPOKOBUX CTpATEriil pO3BUTKY
Ta BIPOBAKEHHS TEXHOJIOTIM YNPaBIIHHA pU3UKAMHU, 0€3 SKUX HEMOXJIUBHMA
Cy4aCHHM arpOMEHEKMEHT.

Ax BIIMIYAIOTH MPOBIJHI BYEHI-arpapHUKUA YKpaiHu, A 3a0e3MedeHHs
e(eKTUBHOT CUCTEMH YMPABIIHHS CUIbCHKOTOCIIOIAPCHKUM BHPOOHUIITBO, 30KpEMa,
36pHOBUM TOCIIOJIAPCTBOM CBHOTOAHI BKpail MOTPEOYIOTh OCTATOYHOI'O BUPIIICHHS
MMATAHHS 1010 TTPaB BIACHOCTI HA 3eMeJIbHI IUISTHKW, TUTAHHS 1BUIICHHS IIIHHOCTI
3eMeJlb CIIbCHKOTOCTIONAPCHKOTO MPU3HAYCHHS, MOAAIBIINNA PO3BUTOK €KOJIOT13aIlii
arpapHoro BupoOHuirea [7]. IlpobiemMHrM Ha JaHOMY eTarli PO3BUTKY BITYM3HSIHOTO
3€pHOBOTO BUPOOHMIITBA 3AJIMIIIAETHCS W MUTAHHA JIepKaBHOT (DIHAHCOBOI MIATPUMKHU
arpoBUpOOHUKIB. 3a OCTaHHI POKH OOCATH JEp>KaBHOI (PIHAHCOBOI MiIATPUMKHU
BU3HAYAIOTHCSA TEHICHIIISIMU CKOPOUYEHHS (B OpiBHAHHI 3 niepiogom 2004-2013p.) Ta
3Ha4yHO1 AudepeHiianii (CKOpoYeHHs) TMepeiky BUPOOHUKIB — PpELHUITIEHTIB
JepkaBHOi  gomoMoru. Tak, [AilOYMMU MOporpaMamH JEp>KaBHOI  MIATPUMKHU
arpoBUPOOHUIITBA B YACTHHI 3€PHOBOIO IOCIOJAPCTBA, 3aJUIIAIOTHCS: 1) YacTKoBa
KOMIICHCAIllsl BapTOCTI HAciHHSA (711 (QepMepChbKUX TOCHONApPCTB 1 BUPOOHUYMX
KoorepatuBiB) — 710 80 THC. TPH. B pO3paxXyHKY Ha OJHE TOCIOAApCTBO; 2) Mporpama
KOMIICHCAIli BUTpAT Ha OyMIBHUIITBO MIANPHUEMCTB 13 30€piraHHs Ta MEepepoOKH
3epHa (BimmikomayBaHHs 30% BapTocTi OymiBHUIITBA 00’€kTa Ta oOigagHaHHSN); 3)
JacTKOBa KOMIIEHCAIISl BapPTOCTI BITYM3HSHOI CLIBCHKOTOCIIONAPCHKOI TEXHIKH (110
25% y 2019p.); 4) xommeHcalliss BapTOCTI KPEAWTIB, 3aJy4€HUX Yy HaIIOHAJIBHIN
BaIoTi y po3mipi 1,5 obnikoBoi ctaBku HBY (ans depmepcbkux rocmomapcts Ta
CUTbCBKOTOCTIONIAPCHKUM ~ BUpOOHWYUM  koomepatuBam) [9]. IIpobrmemoro 'y
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CTpaTeTiyHIl MEPCIEeKTHUBI MOCTAa€ W HASBHICTh 3HAYHMX BIAMIHHOCTI, K1 ICHYIOTh
MDK HaI[lOHAIBHOIO Ta MDKHAPOJHOIO CHCTEMaMM OyXTalTepChKOTro OOJIIKYy Ta
(hiHAaHCOBO1 3BITHOCTI, IO 3HAYHO 3BY)KYE MOXKJIMBOCTI 3allydeHHS J10JAaTKOBHX
(hiHAHCOBUX IIOTOKIB Y BITYM3HSHUN arpapHuUi CEKTOpa Ta BHUXOJy Ha CBITOBI

(hOHIOBI 1 arpapHi PUHKH.
il S Sl e

BincyTHicTh 00’ €KTHBHIX €KOHOMIYHHX Ta MApKETUHTOBHUX YMOB JJISl IMIUIEMEHTALIT y
npaktuky o6miky [1(C)BO 30 «bionoriuni akTuBM»

_* [IpakTr4Ha BIACYTHICTH Y IEPBUHHNUX TOKYMEHTaX iH(pOpMAIlii po SAKiCHI TOKa3HUKU
3epHa

15 JuckyciiiHicTh MOPSIIKY BiZOOpaXXeHHsI JOXO0.ly MIXK CITPaBe/IIMBOIO BAPTICTIO Ta
BUTpaTaMH Ha TpaHC(OPMAIli0 aKTHBIB
3
g
3
3
=
g
8 —r dakTiyHa BiAMOBA I JIPHUEMCTB Bijl IUNIAHYBaHHS Ta HOPMYBaHHS BUTpaT
)
T HeakTyanpHITh Yy IpaKTHUII IPOTPECUBHUX METOMAIB YIIPABITiHHS BUTPATaAMH

19|  Husbkuii piBeHb aBTOMaTH3a11i] 00TIKOBHUX 3aBJaHb Y OKPEMHX arpoopMyBaHHIX

Ilpobnemi obnixy eumpam y 3epHo8oMYy

|
|
|
|
|
|
|
|
|
|
|
|
—» Hwuspkuit piBeHb ONIEpaTHBHOCTI O0TIKY Ta KOHTPOJIIO 32 BUTPATAMHU 1
|
|
|
|
|
|
|
|
|
|
|
|

Husbkuit piBeHb aHATITHIHOTO 320€3IeUeHHS YIPABIiHHS TpaHCHOPMAITiTMI
010JIOTIYHHMX aKTUBIB

Puc. 1. [Ipo6yieMH1 actieKTH 001Ky BUTpAT Ha O10JIOT14HI IEPETBOPEHHS
aKTHUBIB y 3¢pHOBOMY BUPOOHHMIITBI

OO0J11KOB1 acleKTH BUPOOHMIITBA 3€pHA B YKpaiHl CbOTOJIHI XapaKTePU3YIOThCS
HEBH3HAYCHICTIO 3araJibHOI METOMOJOTII BH3HAHHS, OIIHKH OIlOJOTIYHMX AaKTHBIB,
MOPSIIKOM  3aCTOCYBAHHS Y NPAaKTUYHIA MAiSUIBHOCTI METOAMK, I1HCTPYMEHTIB 1
CTaHAApTIB, SIKI IMIUIEMEHTOBAH1 y MPAKTUKY OYXTraJITepChKOro OOMIKY 1 CKIIaJaHHs
(diHaHCOBOI 3BITHOCTI 3apyOiXHUX KpaiH. byxranrepcekuii 0O0JiK BHUTpaT Ha
010JI0T1YHI MEPETBOPEHHS aKTUBIB y 3€PHOBOMY BUPOOHMIITBI Ma€ IPYHTYBAaTHUCh HA
TaKUX MPUHIUIAX: 1) 00’€KTUBHICTh Ta MOBHOTA OYXTalTEPCHKUX JOKYMEHTIB; 2)
HEOOX1THICTh BU3HAYEHHS CIIPABEJIMBOI BAPTOCTI aKTUBIB; 3) BpaxyBaHHSA 34aTHOCTI
010JIOTIYHUX aKTHBIB J10 TpaHChOpMaIiitHUX 3MiH; 4) HEOOXiIHICTh BUMIPIOBAHHS
AKICHUX 1 KUTBKICHHX 3MIH B Tporieci Tpancdopmairii O10JOTIYHUX aKTHBIB; 5)
CTYMiHb 3MIHM OIOJOTIYHOTO AakTUBY MOXe OyTH BH3HA4Y€Ha 3a PI3HUMHU
nmapaMeTpaMu: 3puiocTi, posmipam Tomio [4]. OcCHOBHI MNpPOOJEMHI AaCHEKTH
OyXxranTepchbKoro o0JiKy BUTpaT Ha O10JIOT14HI EPETBOPEHHS aKTUBIB Y 3€pHOBOMY
BUPOOHUIITBI TpeAcTaBieHO HAa puc. 1. OCHOBHUMH HOPMATHBHHMH aKTaMH, IO
BU3HAYAIOTh MOPSAIAOK OOJIIKY HAAXOMKEHHS 1 BUOYTTA OI1OJOTIYHUX aKTHUBIB Y
3epHoBomy BUpoOHUITBI, € [1(C)BO 30 “bionoriuni aktuBu” tTa MCD3 41 “CinbCchke
rocriogapctBo” [6]. CyvacHi arpaphi ¢opmyBanHns, paktuyro irHopyrouu [1(C)bO
30 «bionoriyHi akKTHBU» Ta METOJUKY OIIIHKH aKTHUBIB 32 CIPABEIJIMBOIO BaPTICTIO,
BUKopucTOBYIOTh Ha mpaktumi [I(C)BO 16 «Burtpatu» Ta KaabKyJIIOIOThH
co01BapTICTh 3€PHOBOI MPOAYKIIIi 3a MIAHOBOIO COOIBApPTICTIO, KOPETYIOUH ii pIBEHb
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10 ¢haKTHYHUX BUTPAT y KiHIll poky [11, c. 74]. Hepo3B’si3aHuM J0C1 3aUIIAEThCs U
NUTAHHS TMOBHOTO aHATITUYHOIO 3a0e3MedYeHHs] MpoLecy YNpaBliHHA BUTpATaMU Y
36pHOBOMY BHPOOHUITBI Ta (OPMYBaHHS KOMIUICKTY 3BITHOCTI, sKa Oyje
JOCTaTHBOIO IS IMIUIEMEHTAIlli TPOTPECUBHUX Y CBITI METOMAIB YIIPaBIIIHHS
Butparamu [1, ¢. 42].AKTyaJlbHOIO MPOOJIEMOIO CHOTOJICHHS B CHUCTEM1 OOJIIKOBO-
aHAJIITUYHOI TIATPUMKH YIPABIIHHSA BHUTpaTaMd IIOCTa€ OpraHizailis J1€BOro
KOHTPOJIO 3a BHUTpaTaMd Ha OIOJOriYyHI MEPEeTBOPEHHS Ta BUKOPUCTAHHS
MPOTPECUBHUX METOJIB YIMPABIIHHSI BUTpAaTaMH, IO € OCHOBOIO 3a0e3MeueHHs
I[IHOBOI KOHKYPEHTOCIIPOMOKHOCTI MPOAYKIII Mpo1iieciB TpaHchopMarliii 610J0TTIHIX
aKTUBIB POCITUHHUIITBA.

BucHoBku. I[IpoBeneHi AOCHIIKEHHS TOKa3ajld BUHATKOBY BaKIUBICTh
PO3BUTKY 3€pPHOBOT'O BUPOOHUIITBA JJIs1 HAI[IOHAIBHOI €KOHOMIKH Ta (OpMyBaHHS 1l
eKCIopTHOro mnoteHmiany. OOcsru BHUPOOHMIITBA 3€pHA B KpaiHi 30UIBLIYIOTHCA,
VkpaiHa € MOTYKHUM YYaCHUKOM CBITOBOI'O 3€pPHOBOIO PHUHKY 13 pealbHUM
MOTEHLIAJIOM 3700yTTs CTaTycy Jijepa Ha HboMy. Pa3om 3 TUM, cydacHUN pO3BUTOK
BITYM3HSHOTO 3€PHOBOIO BUPOOHUITBA BU3HAYAETHCS HU3BKOIO CKIAIHUX ACIHEKTIB,
OCHOBHUMHM 3 SIKHX €. HE3aBEpIICHICTh 3€MEJIbHOI pedopmu, mnpodiieMu
(GyHKIIOHYBaHHS MPO30poi 1HGPACTPYKTYPH PUHKY 3€pHA, MOBUIbHICTh pearyBaHHs
arpoBUpPOOHUKIB Ha I[IHOBI BHUKJIMKUA 3€PHOBOTO PHUHKY, TEHJCHIII 301IbIIECHHS
KOHIIGHTpAIlli arpapHoro BUPOOHUYOrO  KamiTalxy, CJa0KICTh  CTpaTeriyHoi
KOMIIOHEHTH arpOMEHE/KMEHTY OUIBIIOCTI BUPOOHMKIB, 3HAYHI CYNEPEUYEHHS Y
HalllOHAJbHIA Ta CBITOBIM NpPakTULl OOJIKOBO-aHANITUYHUX TMPOIECIB, SKI
CYNPOBOKYIOTh BUPOOHHIITBO CUIBCHKOTOCIIOAAPChKOi mpoaykuli. [lepcnekTuBaMu
MOJAJbIINX HAYKOBUX JOCHIIKEHb Yy TaKOMy KOHTEKCTI TOCTalOTh pPO3poOKa
CTpAaTEeTIYHUX MEXaHI3MIB HApOIyBaHHA BHYTPIIIHHOIO MOTEHIIAaTy BHPOOHUIITBA
3€pHOBOI MPOJYKIIT Ta OOIpyHTYBaHHS €()EKTUBHOI CUCTEMH 00JIIKOBO-aHAJITUYHOI
MIATPUMKA arpOBUPOOHUIITBA 3 ypaxyBaHHSIM peallidi BITYM3HSIHOI Ta MIXKHAPOIHOI
MPAKTUKH BiTOOpaXEHHSI TOCMOJAPCHKUX TMPOIIECIB y OyXTraJTepChbKOMY OOJIKY 1
(hi1HaHCOBI 3BITHOCTI.

JIITEPATYPA

1. Tonuapenko H. BusHaueHHs cripaBenuBOi BapTOCTi 010JIOTTYHUX aKTHUBIB
3 ypaxyBaHHS I[lH aKTHBHOTO PHUHKY: METOIWYHI Ta 1H(OpMaIliliHI acCMeKTH.
byxeanmepcokuii oonix i ayoum. 2016. Ne 1.C. 40-45.

2. Honrux S.B. Ouminka Ta aHami3 €pEeKTUBHOCTI 3€pHa Ta 3epHOO0O0BUX
KylbTyp B Ykpaini merogoMm DEA. Exonomixa AIIK. 2019. Ne 7. C. 14-19.

3. 3o0BHIIHS TOPriBis ToBapamu Ta mnociayramu. 2017. crar 36. / Jepx.
ciyx0a CTaTUCTUKHU VYkpainu. URL:
http://ukrstat.gov.ua/druk/publicat/kat_u/2018/zb/06/zb_ztutp2017.pdf.

4. Kamanbka A.M. T'oToBa MpOAYKINST POCIMHHHIITBA SK OO0 €KT OOJIKY
BHUTpAT. I nobanvui ma Hayionanvhi npooremu exonomixu. 2018. Ne 21. C. 414-421.

5. Kepnacrok 0. CBiToBUII pHHOK 3€pHA: MOMHUT 1 MPOIO3UIl. AepobizHec
CbO2OOHI. 2018. URL: http://agro-business.com.ua/agro/ekonomichnyi-
hektar/item/9352-svitovyi-rynok-zerna-popyt-i-propozytsiia.html.

91


http://ukrstat.gov.ua/druk/publicat/kat_u/2018/zb/06/zb_ztutp2017.pdf
http://agro-business.com.ua/agro/ekonomichnyi-hektar/item/9352-svitovyi-rynok-zerna-popyt-i-propozytsiia.html
http://agro-business.com.ua/agro/ekonomichnyi-hektar/item/9352-svitovyi-rynok-zerna-popyt-i-propozytsiia.html

AGRARIAN BULLETIN OF THE BLACK SEA LITTORAL, 2019, Issue 94

6. Kupunenko LI'.. IBuenko B.€., Jlem’sauyk B.B. OcnHoBHI TeHneHIii
PO3BUTKY CBITOBOTO IPOJIOBOJIbYOIO PUHKY Ta BUPOOHHUIITBO IPOJOBOILCTBA B
VYkpaini. Exonomixa AIIK. 2018. Ne 9. C. 34-46.

7. Manik M.J. VHpaBiiHHA 3eMeIbHHMH pecypcaMH arpapHOrO CEKTOpY
VYkpainu: cTaH Ta OPIOPUTETHI HANPSIMU YJIOCKOHAICHHS. AKMYyanbHi npoobiemu
innosayiunoi ekonomixku. 2017. Ne 3. C. 3-12.

8. Mecenp-Becensxk B.f. BupoOHUIITBO 3epHOBUX KyJIbTYp B YKpaiHi:
MOTEHITIHI MOKIUBOCTI. Exonomixa AIIK. 2018. Ne 5. C. 5-12.

9. Ilporpamm MIATPUMKH CUIBCHKOTO TrocmojapcTBa Bix Ypsay 2019.
Odiuilinuit cailt MiHicTepcTBa arpapHoi MOJITHKHA Ta IMPOJOBOJIBCTBA YKpaiHU.
URL.: https://dotacii2019.minagro.gov.ua/ua.

10. Cinscpke rocmomapctBo Ykpaiam. 2017. crat 306. / Jlepk. cimyx0a
craructuku Ykpainu. URL: http://ukrstat.gov.ua/druk/publicat/kat_u/2018/zb/04/zb.

11. Cyk JI.LK. O6nik mOoTOYHHUX O10JIOTIYHUX AKTUBIB 1 CUTBCHKOTOCIIOIAPCHKOT
nponykuii . O6ik i ghinancu. 2014. Ne 2(64). C. 71-78.

12. Tonm 100. Peittunr nHavikpynnimux kommadiii Ykpainu y 2018p. URL.
https://delo.ua/get_file/id/top-1002018small.pdf.

PA3ZBUTHUE 3EPHOBOI'O ITPOU3BOJACTBA B YKPAUHE:
COBPEMEHHBIE D KOHOMMWYECKHUE U YYETHBIE ACITEKTbI
Kprokosa U., Yabanenko A.
Pesrome
B cmamve npoananuzupo8aro cospemeHHoe COCMOSHUE PA3GUMUsL 3ePHOBO20
npouseodcmea 6 Ykpaune. Hccredosan nomenyuan skcnopma u mecmo Ykpaunvl Ha
MUposom pwikke 3epua. [lpoananusuposansvl 0CHOBHbIe NOKA3AMeENU NPOUIBOOCNEA U
peanuzayuu 3epHa HA HAYUOHAILHOM U 0bnacmuom ypoeusx. Bulasnenvl enasuvie
MeHOeHYyuu U NpobleMHble ACHeKmbl PA38Umus Ome4ecmeeHH020 3ePHOB020
npouszeoocmea. Paccmompenvt obwue uepmuvl 20CYOAPCMBEHHOU (DUHAHCOBOU
nooodepdicku  npouszsooumenell 3epHa 6 Ykpauwe. Hccnedoeanvl  0CHOBHbiIe
npobiemHble acCneKmvl OYXedaimepcKoeo Yu4ema 3ampam Ha  OUOLOSUHECKYHO
MpaHcghopmayuio aKkmugos 8 3epHO80OM NPOU3B00CMEe.
Knwouesvie cnosa: 3seprnosoe npouzso0cmeo, pulHOK 3€pHA, 3epPHO8As

npooyKyusl, azpapmovle npeonpusimus, 20CY0apCcmeeHHasl noooepoIcKa,
boyxeanmepckuti  yyem, — Ouonocudeckue — aKmuevl,  Y4emHO-aHAIUMU4ecKds
Nn000epI;CKA.

THE DEVELOPMENT OF GRAIN PRODUCTION IN UKRAINE:
MODERN ECONOMIC AND ACCOUNTING ASPECTS
Kryukova I., Chebanenko A.

The modern state of the development of grain production in Ukraine is
analyzed in the article. Grain production is the basic sector of the agrarian and
national economy of Ukraine, which largely determines the size and structure of the
export potential and the place of Ukraine in the world agricultural market.lt is
determined that the share of grain in the export structure of the Ukrainian economy
today is about 15%. In the ranking of countries participating in the global grain
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market, Ukraine takes 7th place. Some indicators of grain production and sales at the
national and regional levels are analyzed here. Epy grain production in Ukraine is
characterized by a clear tendency to increase in 2017 amounted to about 62 million
tons with the potential of national grain production - about 80 million tons. The
production of about 79% of all grain products in the country is concentrated in
agricultural enterprises of various organizational and legal forms of management.
The average yield in public sector enterprises is about 46¢ / ha, which is 20-23%
higher than the level of households.Odessa region does not play a significant role in
the structure of national grain production - its part is no more than 7%. The leading
grain production areas in Ukraine are: Poltava, Vinnitsa, Dnipr and Kharkov
regions. Among the main trends and problematic aspects of the development of
domestic grain production, the following were identified: 1) incomplete land reform,
2) problems of functioning of the transparent grain market infrastructure, 3) slow
response of agricultural producers to price challenges of the grain market, 4) trends
in increasing concentration of agricultural production capital, 5) weak strategic
component of agromanagement of most producers, 6) the presence of significant
contradictions in national and world practice of accounting and analytical processes
in grain production. The general features of state financial support for grain
producers in Ukraine have been reviewed. The main problematic aspects of
accounting for the costs of biological transformation of assets in grain production
are investigated. The main ones are: inconsistency of methods and standards of
accounting for biological assets in national and foreign practice.

Key words: grain production, grain market, grain products, agricultural
enterprises, state support, accounting, biological assets, accounting and analytical
support.
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3ACTOCYBAHHS METO/IB JITHIMHOI'O TIPOT'PAMYBAHHS JIJISI
OIITUMIBAILIL PO3MIPIB ®EPMEPCHKUX 'OCIIOJAPCTB
T. MoBuan, B. Apremos, /I. Byaiunmesa
OoecbKutl 0eparcasHull azpapuuil yHigepcumem

Poboma npucesuena npocHo3HuM MOOeNAM YAPAGIIHHA 8 2AJlY3i BUKOPUCMAHHS
Ul OXOpOHU 3eMeNbHUX pecypci8, AKI PeKOMEHOYEMbCSA peanizy8amu  ULIAXoM
3ACmMOCy8anHs  Memooi8 JIHIHO20 NPOSPAMYBAHHS ONs ONMUMI3AYIi  po3MIpie
gepmepcokux  eocnodapcms, 3emii  AKUX pO3MAUIOBAHI 6 DISHUX NPUPOOHO-
EeKOHOMIYUHUX 30Hax. Awnaniz ma oyiHKa GUKOPUCMAHHA 3eMelb NPUPOOHO-
EeKOHOMIYHUX 30H 56AE COO0I BUO YNPABNIHCHLKOI OIUIbHOCMI NO OCMUCIEHHIO 1
2UOOKOMY pO3VMIHHIO OIANeKMUKU PO38UMKY Kepo8aHo20 00 €kmy, GipHOI OYiHKU
uozo pyxomux cun. Lle oae moxcnusicme 3modenroeamu cumyayito, Wo cKiaiach y
BUKOPUCMAHHI 3eMellb, HAMIMUmMu KOHKpemHy Mmemy, euopamu 3acobu O il
O0CSICHEHHsT ma OmMpUMAmu HAUKpawui onmumanichutl pesyiemam. Peanizayis
3anpONOHOBAHUX NPOSHOZHUX MOOenel ONMUMAIbHO20 pPO3MIDY  hepmepcbKux
20Cno0apcme 30IUCHeHa MemoOOM NIHIUHO20 NpPO2PAMYBAHHS MPbOMA CHOCOOAMU
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(nigHiuHO-3aXI0HO020 Kyma, MIHIMAILHOI eapmocmi i BUKOPUCMAHHS Npoyedypu
«llowyx piwenns» npoepamu Microsoft Office Excel).

Knrwouoei cnoea: npupoono-eKoHOMIYHI 30HU, 3eMeNbHI pecypcl, hepmepcobKi
2o0cnoodapcmaea, OonmumMizayis, NiHilHe NPoepamy8arHs, YNPAGIiHHAL

Beryn. AKTyanbHICTP €KOHOMIKO-MATEMaTHYHOTO MOJIENIOBAHHS SIK METOIY
HAyKOBHX JIOCTI/DKEHb Y 3€MIICBIIOPSAAKYBAaHHI IOJISATAE B TiM, IO IPH BUPIIICHHI
NUTaHb OpraHizamii BHUKOPUCTAHHS 1 BIOPSAKYBaHHS 3eMellb  (epMepChbKuX
rOCIOJIapCTB, HEIOCTaTHRO BHKOPUCTOBYIOTHCA IPOTHO3HI METOAM OTPHUMAaHHS
MoJIeTIeH ISl BA3HAYEHHS ONTHUMAJIbHUX PO3MIpPIB PepMepPChKUX FOCIIOAAPCTB.

AHaJi3 oCTaHHIX JOCHiXKeHb Ta nyOJaikalii CcBITUUTH, M0 MPOOIEMH
YIOPaBIiHHS B Tally31 BUKOPUCTAHHS W OXOPOHHU 3EMENbHHUX PECYPCIB CTaIH TEMOIO
nmyOJiKaliii B HayKOBUX >KypHajlaX, NEpIOJIMYHUX BUJIAHHAX, BHUCTYIAaX B 3aco0ax
MacoBoi 1HQopMallii, M MPUCBSIYEHI Pi3HI HAYKOBO-TIPAKTHYHI KOH(EpeHIi 1
cemiHapu. Lli muTanHsa BUCBITIEHI, OOIPYHTOBAHI, IITHMOOKO JOCIIKEHI B HAYKOBHX
poborax BueHux l. bucrpskosa, M. Bononina, /. Jlo6psika, O. Jopom, T. MoBuas,
JI. HoBakoBcbkoro, A. Coxuuua, A. Tpetsika Ta inmmx [1-6].

Metoro nociigxeHHsI € po3poOKa MPOTHO3HUX MOJEJECH ONTUMAIbHOIO
po3Mipy (epMEpPChKUX TOCHOJAPCTB, IO BOJIOAIIOTh 1 KOPUCTYIOTHCS 3€MEIbHUMHU
pecypcaMu pI3HUX TPUPOTHO-EKOHOMIYHMX 30H JUISI MiHIMI3aIli BUPOOHHUYHX
BUTpAT.

PesyabTatn pocaigxens. Hamu Oyna mocTaBieHa 3ajgada: CIOPOTHO3YBaTH
ONTUMAJILHUM po3Mip (epMepChbKUX TOCMOJAPCTB, 1O BOJOIIOTH 1 KOPUCTYHOTHCS
3eMEJIbHUMH pPEeCypCcaMH PI3HUX MNPUPOJHO-CKOHOMIYHUX 30H IS MiHIMI3aIil
BUPOOHHYUX BUTpAT.

ExoHomiko-maTtematnyHa monenb (EMM) cknamaerbest 3 TphOX CKIIAIOBUX
yactuH (puc. 1).

EKoHOMIKO-
MaTemaTU4Ha
MoAaenb
| ]
. . Cucrtema HeBia emHicTb
LlinboBa pyHKLiA .
obMeKeHb 3MiIHHMX

Puc. 1 CxiagoBl 4aCTUHH €EKOHOMIKO-MaTEMATHYHOT MOJIENL

PosrinsHeMo KoXKHY 3 HaBeACHUX CKiamoBux. Ilepmia ckimamoBa dYacTHHA
€KOHOMIKO-MaTeMaTUYHOI MOJIEI - I[IJIbOBa (PYHKIIIS, sIKa Ma€ TAKUW BUTJISI:
Z=C1 X1 +CppXpp+ ... + Ci,-Xi,- + ... + CynXmn — min, (1)
ne Cjj (rpu/ra) — BUTpaTH Ha OJUHUIIIO CUTBCHKOTOCIIOIAPCHKOT MPOIYKIIii 1-T0
dbepMepchbKOro rocrmnojapcTsa B j- IPUPOJHO-€KOHOMIUHIM 30HI; Xjj — IUIONIA
3€MJICBOJIO/IIHHS, 3E€MJICKOPUCTYBaHHS, [JI1 BHUPOOHHUIITBA 1-M (HepMepChKUM
rOCIIOJIAPCTBOM B J-i MPUPOTHO-EKOHOMIUHIN 30Hi.

94



AGRARIAN BULLETIN OF THE BLACK SEA LITTORAL, 2019, Issue 94

Jlpyra cknamoBa YacTMHa EKOHOMIKO-MAaT€MaTH4HOI MOJENl - CHUCTeMa
oOMeXeHb, sAKa Ma€  TaKOX  CBOi  CKJIaJoBl  4yacThuHM  (puc.  2).

O0OMeKeHHT
IO PSAKax

O0OMeKeHHT
10
CTOBIIISTX

BamaxcoBa
YMOBa

Puc. 2. CknagoBi cucTeMH 0OMEKEHb

CyTHicTh OOMEXKEHHS IO psAKax Taka: cyma Iuonm| 3emenb Xjj I-ro
(hepMepChKOTo roCIoIapCTBa, PO3MOAICHOTO 0 N MPUPOJTHO-EKOHOMIYHUM 30HAaM,
JIOPIBHIOE MPOTHO3HIN IO 3eMeTbHOTO0 (POHTY A; JaHOTO rOCHO1apCTRa.

;lleij: AE (1=1,,m}(2)

CyTHiCTh OOMEXEHHS IO CTOBIIMX HACTYNHA: Cyma IUIONI 3eMeib Xij, 110
3HAXOJATHCS Yy BIIACHOCTI UM KOPUCTYBaHHI M (epMepChKUX TOCIOAapCTB B J-U
IPUPOIHO-EKOHOMIYHIM 30H1 IMOBHMHHA JOPIBHIOBATH IUIOLI 3eMeib Bj B paHiif
MPUPOTHO-EKOHOMIYHIN 30HI.

1—1X1 Bj U - 1:---:“) (3)

CyTHicTh 0anaHCOBOi YMOBHM JUISi MOJEl 3aKpUTOi 3ajadl IoJisirae B
HACTYITHOMY: PO3Mip 3€MJICBOJIOIHb, 3eMJIEKOPUCTYBaHb (DEpMEPCHKUX TOCIIOAPCTB,
10 PO3MOAUISIOTHCS 32 MPUPOAHO-EKOHOMIYHUMHU 30HAMU 1 CyMa IO y TPUPOJIHO-
€KOHOMIYHUX 30HAX MOBUHHI OyTH PiBHI:

Al+A+...+A,=B;+B,+ ... + B,

Tperss ckimamoBa dYacTHHA EKOHOMIKO-MaTeMaTHYHOI MoOJeiai - yMoBa
HeBin'eMHOCTI 3MiHHMX Xij>0,1=1,2, ..., m;j=1, 2,

[IporunosHue pimeHHs 3a1a4i, 0 PO3TIISAIAETHCS, CKIATAETHCS 3 PI3HUX METO/IB
(puc. 3).

MeToan cKnagaHHA
nporpamm pileHHs

3a4aui
| I
N . . . 3a 4ONoOMOror
MiBHIYHO-3axigHOro MiHiManbHOI "
. Inpoueaypn "MowykK
KyTa BApPTOCTI . "
piweHHsa" B Excel

Puc. 3. [IporHo3ni MeTou CKIIaaHHs IPOrpaMu PIIIEHHS 3a/1a4l

PimenHs Bukonyethes B mporpami Microsoft Office Excel Ha ocHoBI npukiiamy
BUXIJTHUX JaHuX (puc. 4), ne marpuisa tapudiB C2:GS5 - 11e BUTpaT Ha BUPOOHUIITBO
OJIMHUII ClTBCHKOTOCTIOAAPCHKOI MPOIYKIIii i-TO (hepMepChKOro rocrmoaapcTBa B j-i
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npupoHO-ekoHoMiuHiIi 30H1 Cjj, rpu/Ta; A; C7:F7 - mporHo3Hi mioi 3eMeIbHOro
dbouny depmepcrkux rocroaapctB; Bi C8:F8 - momi 3emensHOro QonHmy B

HpHpOIIHO-GKOHOMi‘IHI/IX 30Hax.

Al B | C | D | E F G | H
1 Mampuys mapugis
2 9 6 9 10 17
3 a9 10 10 3 a9
4 7 ] 17 11 4
5 11 5] 5] 11 17
] Ilnowi seMeTeruX pecypois
7 Ai 285 215 220 90
8 Bj 250 70 190 100 200
9

Puc. 4. [Ipukian BUXiZHUX JaHUX

Merton niBHIUHO-3axigHOTO KyTa. Ha ocHOB1 ganux (puc.4), OynyeMo TabIuiiio
po3noniny 3emenbHoro ¢ouay puc. 5. Ha pucynky 5 y psanky 12 (C12:G12) -
po3ramioBani no3HaueHHs Bi, a B panky 13 (C13:G13) - 3navyenns Bi. ¥V croBmomi A
(Al4:Al7) - 3naxomsThes mo3HaueHHs Ali, a B ctomii B (B14:B17) - 3nauenns Ai. B
cropraii H (H14:H17) BHeceni niBi yactunu Gopmynu (2), a y HUKHBOMY PSIKY
BHecCeHi JiB1 yacTuHH hopmynu (3). ¥V Bcix koMipkax Tabnuil (puc.5) po3milieHi Bija
Cl14 nmo G17 dopmynu, siki BHUPAXOBYIOTh ONTHUMAJIbHY IUIONLY, MOYHHAIOYU BiJl
komipku Cl14 1, 3mimyrodnch BOpaBo 1 BHU3 a0 koMmipku G17. YV womipmi HIS8 -
dbopmyna (1). DparmMeHT anropuTMy 1€l 3agadi 'y BHUIVISAlI OJIOK-CXeMH 3
BUKOPHUCTaHHSAM OMepaTopiB «SKuio» npencrasieHuid Ha (puc. 6). Onepatop «Akio»
MepeBipsi€ TEBHY YMOBY 1, SIKIIO HOTO yMOBa BUKOHYETHCS, TO BUIAETHCS 3HAUCHHS
MEPIIOTO TapaMeTpa YMOBH, SIKIIO Hi - 3HAYEHHS APYroro mapaMerpa. 3HAYCHHs
rapamMeTpiB BU3HAYAETHCS YMOBAMH 3a/1a4i.

4 ATB C D E F G "
12 B Ba E. B B: =Bi
13 230 130 170 230 120 880
14 A4 225 225 0 0 0 0 225  |CYMM(C14:G14)
15| Ag| 205 5 130 70 0 0 205  |CYMM(C15:G15)
16| As| 240 0 0 100 140 0 240 |CYMM(C16:G16)
17| As| 210 0 0 0 90 120 210 |CYMM(C17-G17)
18 | TAi| 880 230 130 170 230 120 6820
19 T(C14.C17) z(D14.D17) Z(ET4ETT) Z(F14.F17) (G14.G17) CYMMNPOU3B(3CS2-5GS5:

Puc. 5. Tabnuis po3noauty 3eMenbHOro OHIYy METOIOM MIBHIYHO-3aX1THOTO
KyTa

MiHiMalbHI BUTPATH MO BUKOPUCTAHHIO MPOTHO3HUX ONMTHMAJIBHHUX PO3MIPIB
3eMJICBOJIO/[IHb, 3EMJICKOPHUCTYBaHb PO3PAXOBYEMO 3a JIOMIOMOTOK0  (popmynu
(1).BukopucTanHs METOIy MiBHIYHO-3aX1THOTO KyTa Jy»Ke MpocTe. 3MIHIOIOYH J1aHi B
tabmuii (puc.4) MOXKHa MOJIETIOBATH Pi3HI BUMAAKW PO3MOAUTY 3€MENb 32 YMOBH
MiHIMI3allil BApOOHUYHNX 3aTpar.
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TaK Tak

L1 XerAXes Ak

Puc. 6. ®parmMeHT O6J10K-CXeMH aJITOPUTMY BUPILIEHHS 337a491 METOJIOM
MIBHIYHO-3aX1JHOTO KyTa
Meton MiHIManbHOT BapTOCTi. PillleHHS BUKOHYETHCA TaKOX 3a JOMOMOTOIO
Microsoft Office Excel Ha ocHOBI BuXiTHHX naHUX (pHC. 4), 3HAXOAUMO PE3yJIBTaT
PO3MOJILTY 3eMeIbHOTO (POHTY, TpeICcTaBlICHUI Ha (pUC. 7).

A B C D E F = H
22 B Bs B- By B: IBi
23 230 130 170 230 120 aa0
24 Ayl 225 200 25 225 CYMM(C24:G24)
26 Azl 205 204 205 CYMM(C25.G25)
26 Azl 240 130 110 240 CYMM(C26.G26)
27 Ayl 210 30 170 10 210 CYMM(C27.G2T)
28 Al 880 230 130 170 230 120 4065
29 T(C14-C17) Z(D14.D17) L(EI4ET7) Z(F14-F17) (G14-G17) CYMMIPOU3B(SCS2:5GS5:

30
Puc. 7. Pe3ynbrar 0o0uHCIIEHHS METOIOM MIHIMaJbHIA BapTOCTI

VY panky 22 (C22:G22) po3mimieHo no3HadeHHs Bi, a B paaky 23 (C23:G23) -
3HaueHHs Bi. Y croBmmi A (A24:A27) - no3HadenHs Ai, a B cronii B (B24:B27) -
3HaueHHs Ai. B croBmumi H (H24:H27) 3anucani niBi wactunu dopmynu (2), a y
HIKHBOMY psaaky 28 (C28:G28) BHeceni niBl yactuau Gopmynn (3). Y komipkax
C24:G27 tabnumi (puc. 7) mokazaHi pe3yJbTaTH ONTUMAIBLHOTO PO3MOALTY 3eMEb 3a
YMOBU MiHIMi3amii BUpOOHUUMX 3aTpar. Y komipii H28 posmimiena dopmyma (1).
[lepeiinemo 110 aaropuTMy METOY MIHIMAIbHOI BapTOCTi, SKUW CKIATAETHCS 3
HACTYMHHUX KPOKIB:

1. 3 ycix omiHok Martpwuill TapudiB (puc.4) BUOUpaeThCs HalMEHIIA OIiHKA (B
JaHoMY BUIAIKy F3).

2. Y BIANOBIAHY KOMIPKY 3 HallMEHIIMM 3HaueHHSM OLIHKU Cij CTaBUThCS
MaKCHUMaJIbHO MOKJIUBHHA PpO3MIp 3E€MJICBOJIOAIHHS, 3EMJICKOPUCTYBaHHS A;, IO
BIJINOBIJIa€ TPUPOIHO-EKOHOMIYHIN 30H1 Bj, T00TO KOMipii F25 Tabmuui (puc. 7). 3i
3HAYCeHb 3E€MJICBOJIOMIHHS, 3€MJICKOPUCTYBAaHHS A; 1 PUPOIHO-EKOHOMIYHOI 30HH Bj
BXKE pO3MojlJieHa mioma Xijj, B JaHoMy BUnaaxky F25 BigHiMaeThbes.

3. BuOupaerbca HacTynHe HaliMeHIIe 3HaueHHS OLIHKU Cjj 1 IOBTOPIOETHCS
KpOK 2 110 THX TIip, MOKH BECh 3eMeNbHUU (oHA HE Oyne pOo3MOMIICHUN MiX
rOCIOAAPCTBAMH 1 MPUPOTHO-EKOHOMIYHUMH 30HAMH.

[TopiBHIOIOUM METONU, MOXXKHA 3pOOWTH BHUCHOBKH, IO METON MiHIMaJIbHOI
BapTOCTI B JIaHOMY BHMAJIKy Ja€ Kpallll pe3yJabTaTd HIXK METOJ| MiBHIYHO-3aX1IHOTO
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KyTa. Po3misHeMO MeTon pO3B’sA3aHHSA 3aJadi 32  JOINOMOTOI0 BHKOPHUCTAHHS
npouenypu Microsoft Office Excel «Ilomyk pimenns». Ha ocHOBI BUXIIHUX JaHUX
(puc. 4) Oynyemo TaONMIIO pe3ylabTaTiB OOYMCICHHS 3ajadi 3a JIOIOMOTIOIO
Bukopuctanss nporeaypu Microsoft Office Excel «Ilorryk pitrents» (puc. 8).

A B C D E F G H I
32 B B B2 By Be IBi
33 230 130 170 230 120 g8l
4 Ay 225 30 0 170 25 0 225 |CYMM(C34:G34)
35 Azl 205 0 0 0 205 0 205 |CYMM(C35:G35)
36 Azl 240 0 130 0 0 10 240 |CYMM(C36:G36)
T Ay 210 200 0 0 0 10 210 |CYMM(C3T:G3T)
i TAI| 88l 230 130 170 230 120 4064
39 Z(C14:C17) Z{D14:D17) Z(E14:EAT) E(F14:F17) Z(G14:G17) CYMMNPOW3B(3C52:5GH5;

AN
Puc. 8. Pesymprar oOuMciieHHA 3a7ayl 3a JOMOMOIOK0 BHUKOPHCTAHHS

npouenaypu Microsoft Office Excel «Ilomyk pimeHHS»

VY psanky 32 (C32:G32) 3anucani no3HadeHHs Bi, a B psaaky 33 (C33:G33) -
3HadeHHs1 Bi. V croBmii A (A34:A37) - no3HauenHs Ai, a B cronui B (B34:B37) -
sHayeHHs1 Ail. B croBnmi H (H34:H37) BHeceni niBi yactunu dopmymu (2), a y
HIKHBOMY psaKy 38 (C38:G38) - nii yactunu Gopmynu (3). Y komipkax C34:G37
Tabmui (puc.8) mokazaHi pe3yJbTaTH ONTHUMAIBHOTO PO3IMONLTY 3€Melb 3a YMOBH
MiHIMI3a1lli BUpoOHUYuX 3aTpar. Y komipii H38 posmimiena dhopmyna (1). B 38’s3ky
3 THM, IIIO IIs 3aj1a4a JOCTaTHRO Bigoma kopuctyBadam Microsoft Office Excel, ommc
JaHOi mporeAypu He HaBoauMO. OTXe, SIKIO MOPIBHATH PE3yJIbTaTH OOYHCIICHb, TO
Halikpamui pe3ynbrar nae «llomyk pimeHHs», HaWTIpIIWi, ane HalnpoCTIUN -
METOJI MIBHIYHO-3aX1JHOT0 KyTa. MeToj MiHIMajibHOI BapTOCTI B JAHOMY BHUMAJAKY
30iraetbesi 3 MetooM «llomyk pimeHHs», aje He 3aBXKIU, TaK SK 3aJICKHUTh BiJ
kBaidikauii gocaigauka. [iaxia, 1Mo TpornoHyeThCS 10 METOAY MIBHIYHO-3aX1THOTO
KyTa 3a JIOTIOMOTOI0 BHUIIIEHABEACHOI MPOrpamMu, JO3BOJISIE HOTO YI0CKOHAIIOBATH, 3a
paxyHOK Bapiallii mapameTpiB BUXITHUX JAHUX.

BucnoBku. IlopiBHIOIOUM pe3yabTaTH OOYMCIICHb BHUIAHO, IO HaWKpaIuit
pesyabrar gae «llomyk pimeHHs», HAUTIPIINH, MONpaBaa HAUMPOCTIMIUN, - METOT
MIBHIYHO-3aX1THOTO KyTa, ajlé € MOXJIMBICTh TMOJIMIIUTA PE3yJbTaT, 3MIHIOIOUH
BUXIJHI J]aH1, 1110 3MOJIEITIO€ TTPOTHO3 PO3MOILTY 3eMellb (PepMepPChKUX TOCTIONAPCTB B
MIPUPOTHO-EKOHOMIYHUX 30HAX, 33 YMOBU MiHIMI3aIlii BUPOOHUYMX 3aTpar. MeTon
MIHIMaJIbHOI BapTOCTI 3aJIe’KUTh Bl KBaji(ikaiii HOCIIIHUKA 1 PIIKO 301raeThes 3
pe3yapTaroM, OTpuMaHuM MeTojoM «llomyk pimeHHs». Y BUNAAKY BiJICYyTHOCTI
JOCTYMy A0 KOMII FOTEpIB, PIIlICHHS, OTPUMaHI METOAOM MiBHIYHO-3aXiJJHOTO KyTa 1
MIHIMQJIbHOI ~BapTOCTI, MOXHA MOJINIIMTH METOAOM moTeHmianiB. Hampsm
MOAJTBIITNX JOCIIKEHb — YIOCKOHAJICHHS MTPOTrpaMHOro 3a0e3MeueHHs, HaBeJICHOTO
B JlaHiil poOOTI 3 BIOCKOHAJCHHSIM BHUKOPUCTAHHS TEpPEIiYeHUX IMIAXOMIB s
MOJIAJTBITIIOT aBTOMATH3AITiT 3aPOTIOHOBAHUX PO3PAXyHKIB.
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NPUMEHEHUWE METOJOB JIUHEHHOI'O
IMPOT'PAMMMPOBAHMUS U151 OIITUMU3ALIUUA PASMEPOB
®EPMEPCKHUX XO35HUCTB

Moguan T., ApremoB B., bynsimesa /1.

Paboma noceswena npoenosnviM  mMoOensM  ynpaeienus 8 — obaacmu
UCNONIL30BAHUSL U OXPAHbL  3EMENbHLIX Pecypcos, Komopvle peKoMeHOyemcs
peanuzosams nymem HPUMEHEHUS. MemOo008 JUHEUHO20 NPOSPAMMUPOSAHUsS OJis
ONMUMUZAYUU PAZMEPOS (DePMEPCKUX XO3AUCME, 3eMIU KOMOPLIX PACNOJIONCEHbL 8
PA3TUYHBIX  NPUPOOHO-IKOHOMUYECKUX 30HAX. AHanuz u oyeHka UcCnob308aHUs.
3emMenb NPUPOOHO-IKOHOMUYECKUX 30H npeocmasisiem coOou 6ud YnpasieH4ecKoll
0esIMeNIbHOCIU N0 OCMBICTICHUIO U 21YOOKOMY NOHUMAHUIO OUAIEKMUKU PA36UMUS
VNpasnsnemoco 00vbeKma, 6epHOU OYEeHKU e20 O0sudcywux cui. Omo oOaem
BO3MONCHOCL CMOOENUPOBANb CUMYAYUIO, KOMOPASL CLONCUNACL 8 UCNONb308AHUU
3eMelb, HaAMemums KOHKPEmHYio yelb, 8blOpamsv cpedcmea Ojisi ee OOCMUNCeHUs U
NOYYUMb  IYYUUL  ONMUMATbHBLL  pe3yibmam. Peanuzayus npeonoiceHHbix
NPOCHO3HBLIX ~ MOOeNell  ONMUMANbHO20 — pasmepa  hepmepckux  XOo35Ucme
0CYWecmeneHa MemoooM JIUHEUHO20 NPOCPAMMUPOBAHUS MpeMs Cnocobamu
(cesepo-3anadnozo yena, MUHUMANIbHOU CMOUMOCMU U UCNOIb308AHUS NPOYEOYPbl
«llouck pewenusy npoepammer Microsoft Office Excel).

Knioueevie cnosa: npupoono-skoHoMuuecKue 30Hbl, 3eMelbHble pPecypCbl,
Gepmepckue X033UCmea, ONMUMU3AYUSL, TUHEUHOe NPOSPAMMUPOBAHUe, YNPABIeHUe.
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THE USE OF LINEAR PROGRAMMING TECHNIQUES TO OPTIMIZE
FARM SIZE
Movchan T., Artemov V., Bulysheva D.

It is recommended to implement forecasting management models in the area of
land use and protection by applying linear programming methods to optimize the size
of farms, which land is located in different natural and economic zones. Analysis and
assessment of land use in natural-economic zones is a type of management activity
for deep understanding of the dialectic of a managed object development and true
assessment of its moving forces. This enables to simulate the situation of land use, to
identify a specific goal, to choose the means to achieve it and to obtain the optimum
result. The implementation of the proposed forecast models of the optimal farm size is
carried out by linear programming in three ways (northwest corner method,
minimum cost method and What-If analysis method, that uses Solver, a Microsoft
Excel add-in program). The implementation of the above approaches is based on the
example of four farms and five natural-economic zones. The obtained solutions show
that the best result is attained by using Solver for What-If analysis method, a
Microsoft Excel add-in program. The northwest corner method gives the worst result,
but this is the simplest solution. The minimum cost method depends on the researcher
qualification and produces the result that is most often found between the results
obtained by the northwest corner method and the "Solver" procedure. When using the
method of the northwest corner a program of consideration of different options for
the distribution of land resources and the choice of the optimal solution was
developed. This allows to find an optimal result of land allocation according to the
result, which is similar to the result of the procedure "Solver", but it is more adapted
for the direct participation of the researcher in the process of solving problems.
There is an opportunity to improve the result by changing the original data, which
simulates the forecast of the distribution of farm land in natural-economic zones,
while minimizing production costs. In the absence of access to computers, the
solutions obtained by the northwest corner and the minimum cost methods can be
improved by the potential method.

Keywords: natural and economic zones, land resources, farms, optimization,
linear programming, management.

YK 378. 016:63 DOI: 10.37000/abbsl.2019.94.15
BITPOBA/I’KEHHSA EJIEMEHTIB EJIEKTUBHOTI'O KYPCY B ITPOILIEC
MIATOTOBKH MATICTPIB-AT'PAPIIB OJIAY
A. Horincbka, O. Uebdan, 1. ®exopoBa
OoecbKuil OepaicasHull azpapHuil yHigepcumem

IIpoananizosano npobremu opeauizayii ma 6NPo8aAO’CEHHs eleKMUBHUX KYPCI8
y euwux 3axkaaoax oceimu. byno  eio3znaueno, wo ceped  KIHOUOBUX
KOMNnemeHmHocmell, SAKUMU NOBUHEH 080A00imu MAuOymuit mazicmp-azpapii, €
npoghecitino-emuyna Komnemeumuicmos. Bona eucmynae noxasHukom i 0OHOYACHO
pe3yibmamom  npoghecilino-ocooucmicnoi 2omoeHocmi  ¢haxisys 0o pooomu y
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azpapuiu  eany3i. Emuuna KomnemewmHicmb MAuUOYmMHb020 Ma2icmpa-azpapis
penpezenmye 20106Hi pe2ynayii 1o2o Oill, Wo 3aKpInIiomsCs Yy 36UUKAX, MPAouyisx,
NPUHYUNAX dHcummst i npo@ecitinil OiANbHOCMI, NCUXTYHUX CMAHAX, OISX, 8UUHKAX I
npoghecitino 8aMCIUBUX OCOOUCMICHUX AKOCMSAX, 3abe3nedye eudip HUM C8i00MOL
emuyHoi N0BediHKU 32I0HO NpPOQeCiliHo-emUuyHUx HOpM. Buznauenmo conoemy memy
BNPOBAONCEHHST  €IeKMUBHUX KYPCI8 K 3A0080JIeHHS NI3HABAILHUX [HMepecia
3000y8auie  euwoi ocgimu y pisHux cgepax OisnbHocmi.  OOIPYHMOBAHO
HEOOXIOHICMb 8NPOBAONCEHHSL eIeKMUBHUX KYPCI8 Y NI020MOGK)Y Mazicmpig-azpapiis.
3asnaueno, wo npogeciiino-emuuHa KOMnemeHmHicmeb 3a cneyugikow peanizayii
Hanexcumsv 00 MAaK 38AHUX MIHCNPEOMEeMHUX KoMnemenmuocme. Bonu maiomo
IHme2posanuli xapakmep i NOEOHYIOMb V COOI NeGHULl KOMNAEKC 3HAHb, YMIHb 1
BIOHOCUH, SKI HAOY8AIOMbCSA MAUOYMHIMU MAICMPAMU-ACPAPIAMU  NPOMSAOM
3aco€nts 6cbo20 3micmy npoghecitinoi oceimu. Came momy Hamu OyIuU GU3HAYEHI
maki NOKA3HUKU OYIHKU NpoQhecilino-emuyHoi KoMNemeHmHoCmi, 5K: 3HAHHS
3G2ANbHUX — MOPANLHO-eMUYHUX — YIHHOCMEU,  6MIHHA  V320024CY8amMu  B6lACHI
IHmepecu/yini/Momueu 3 UMO2amu i HOPMAMU aA2papHUX NIONPUEMCME, YCIMAHO8 ma
opeanizayiu. Ilpedcmasneno pesyibmamu 8npoBAON’CEHHs eleMeHmi eNeKMUBHO20
Kypcy 6 niocomosky macicmpis-aepapiie OIAY. Buznaueno ochosmi 3ae0anHs ma
Memoou pobomu Ha 3aHAMMAX 3 YPAXYBAHHAM IHOUBIOVAIbHUX IHMepeCi6 ma HAMIPIE
o0l popmysanuss OpIEHMYBAHHS HA NEBHUUl 6U0 MalbymHvoi npogecilinoi
OIAIbHOCMI NPU BNPOBAONCEHHI eIeMEeHMIB eleKMUBHO20 KYPC).

Knwuoei cnosa: enexmusHi Kypcu, MidcnpeoOMemHui eneKkmuHi Kypcu,
mazicmpu-azpapii; 3aK1aou euwoi oceimu, npopecitino-emuyHa KOMNemeHmMHICMb.

Beryn. Ha cyuyacHomy ertami B yMoBax pedopMyBaHHS OCBITHBOI CHUCTEMU
VYkpainu 0co0nMBOi akTyalbHOCTI HaOyBae mpoOiieMa MIATOTOBKH MaricTpiB-
arpapiiB. MojepHi3allii y OCBITHI CHUCTEMi BHUCYBa€ CYTTEBO HOBI BHMOTH O
MIATOTOBKHM MaricTpiB-arpapiiB, sIKi MicIisl 3aKIHYEHHS BUILIOTO 3aKJIa/ly OCBITH MAlOTh
Oytu mobpe iHPOpMOBAaHUMH Ta TIMOOKO MOTHBOBAHMMH (DaxiBIIMH, 3JJaTHUMH IO
KPUTUYHOTO MHCIICHHS, aHalli3y CYCHUIbHOI MpOOJIEeMAaTUKHU, TONIYKY pIlleHb
mpoOjemM, IO CTOATh TMepeln CcycmiabcTBOM. [linmroroBka MaricTpa-arpapis
nepeadayvae 3aCBOEHHS MatOyTHIM (haxiBIIEM IMIHUPOKOTO KoJja sIK MpodeCciiHruX 3HaHb
1 HABUYOK, TaK 1 MOJieJiel yIpaBiiHHs NpodeciiiHUM KOJEKTUBOM 1 3aKjIaJa€ OCHOBU
MaiOyTHHOI HayKOBO-TIEAAroriyHoi AisuibHOCTI. IIpouec BxomkeHHS YKpaiHu B
3arajJbHOEBPOIEHCHKUI Ta CBITOBUW OCBITHIM MpOCTIp, 30arayeHHs HalllOHAIbHOL
CUCTEMH OCBITH 3apyOI’KHUMHU 1HHOBALIMHUMH TEXHOJIOT1SIMU HABYAHHS HEMOKJIUBE
0e3 OHOBJIEHHS 3MICTYy OCBITM WOro rymasizamii Ta 30epekeHHs Haa0aHb
HAI[lOHATEHOT KyIbTypH. Lle BuUMarae neperyisany nUisiXiB YOCKOHAIEHHS MiATOTOBKH
MmarictpiB-arpapii. ®opmyBaHHS MEJAroriyHoi KOMIETEHTHOCTI Yy MaricTpiB-
arpapiiB OJIAY Ta miaroroBka J0 aKTUBHOI TBOPYOi B3aEMO/IIi IPOBOAUTHCS ITiJT Yac
BuBUCHHS KypciB «llcuxomorisy, «llemarorika Bumoi mkonwm». Ha mnepmomy
(6akamaBpchbKOMY) piBHI BHIIOT OCBITH 3700yBadi BUIIOI OCBITH OTPUMYIOTH 0a30BI
3HaHHS 3 TaKUX JUCIMILIH 3arajabHOi MATrOTOBKH K «Dimocodis», «Corioorisy,
«Ilomironorisy, «lctopis VYkpainm», «IlcTopis ykpaiHChKOi KynbTypu», «ETukay.
[TornuOneHHs 3HaHb 3 LUMUX JUCUUIUTIH, MUDKIPEIMETHOTO 1IHTEIPYBaHHS Ha APYroMy
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(MaricTepcbKOMy) piBHI BHINOI OCBITH Ta BIPOBAIKCHHSI €IEMEHTIB €JIEKTUBHOTO
Kypcy HaOyBae 0COOJMBOI aKTyaJbHOCTI Ha Cy4acHOMY eTari pedopMyBaHHS BHUIIOL
IKOJIH.

AHaJi3 OCTaHHIX JOCHiIKEeHb i mnyOJikamiii, y SKUX 3all04YaTKOBAHO
PO3B’sI3aHHS JTaHOI POOJIEMU CBIIUUTH, IO €JICKTUBHI KYPCH BIAITPalOTh BaXKIIWBY
poJIb B cUCTeM1 AoNpOo(diIBHOI MIITOTOBKK Ta MPO(UIBHOTO HaB4YaHHSA. MeTor 1ux
KypCiB € opieHTarlisl 3100yBayiB BUINOI OCBITH Ha 1HAMBIIyaTi3allio 1 corfiaaizarito
HABYaHHS, a TAKOXX Ha MiJITOTOBKY JO YCBIJOMJIEHOTO 1 BiIMOBIJAJILHOTO BUOOPY
chepu MaitOyTHROT mpodeciiinoi misutbHOCTI [7, 219]. IIpobmemam opranizamii Ta
BIIPOBA/KEHHS €NEKTUBHUX KYypCiB mpucBsueHi pan nocuimkens O.B. bacai, I'.A.
Boposnina, JI.B. I'ynsesa, JI.C. €pmakosa, B.I. Kuzenko, C.B. Kpusux, JI.B. Jlumap,
JI.LA. Jlunoga, B.O. Opnosa, O.B. Ilerynina, T.K. ITononcekoi, B.I'. Penpko, I'.A.
PoroBa, O.A. fIBopyka Ta iH. PO3KpUTTA 3HayeHHs EJNEKTHMBHUX KypCiB Ta iX
BIIPOBA/KEHHS B CUCTEMY IIKLJILHOI OCBITH 3HAMILIO BigoOpakeHHs B mparsx K.I'.
MuTtpodanona, B.JI. Opnosa, K.H. TlonmuBanosoi, A.I'. Kacnapxak; BU3HaUCHHSIM
HayKOBO-TEOPETUYHUX MIIXO/IB 10 MOOYI0BU €JIEKTUBHUX KYPCIB 3 1HO3EMHUX MOB
zaiimanucst O.B. bacait, B.I'. Penpko B.B. Cadonosa, I1.B. Cucoea; cTBopeHHsIM
€JIEKTUBHUX KypciB y cucteMi Buioi mkonu ['.B. I'ypeesa, A.O. Konecuukos, JI.B.
JIumap, [.B. Muxaitnenko, B.O. Hecrtepenko, T.K. Ilononceka, O.I'. Ilonsikosa.
[Ipote, B HayKOBIi# JliTepaTypl MUTAHHS BIPOBAKEHHS €JICKTUBHUX KYPCIB y BHIIIN
[IIKOJI1 BUCBITJIEHO HEIOCTATHEO.

Metorw I0CHiIKEeHHSI € aHalll3 MOXJIMBOCTEW BIPOBAKEHHS EJIEKTUBHUX
KypCIB y MiATOTOBKY MaricTpiB-arpapiiB y 3akjajax BUILOI OCBITH.

Pe3yabTaTtu nociaimkenn. [Ipoiiec HaBUaHHsS MaricTpiB-arpapiiB y 3akiiajgax
BHIIIOT OCBITH CHPSIMOBYETHCS Ha CTBOPEHHS CIPHUATIMBUX YMOB JUIsI TIOBHOIIIHHOTO
PO3BUTKY 3A10HOCTEN Ta o0japyBaHb 3700yBadiB BHUIIOI OCBITH BIJMOBIAHO N0 iX
HaxwWwiiB, METH TMPOQPECIHHOTO CTAHOBJICHHS, BHU3HAYCHHS BJIACHOI TpPAEKTOPIi
npodeciiHOro 3pocCTaHHs Ta HAOyTTS BUCOKOTO piBHA TmpodecioHamizmy. Ak
3a3HAYEHO B TIIYMayHOMY CJIOBHUKY YKPaiHCHKOT MOBH €JIEKTHBHI (B1J JATUHCHKOTO
TepMiHy «electus» - «BuOpaHuil», «oOpaHUi») KypcH HaBUaHHA, 1€ aKaJeMIvHi
MpeaMETH, K1 BXOJATHh JO HAaBYAIBHUX IIJIAHIB, ajie HE € 000B’SI3KOBUMHM ISl BCIX
3n00yBaviB BUIOI OCBITH [3]. AHai3 JOCHIDKEHb MNPHUCBIYCHUX BUBYEHHIO Ta
BIIPOBA/HKCHHIO €JIEKTUBHUX KypCiB BUABHB, 1110 OUIbmIicTh aBTopiB (/.C. Epmakos,
T.K.ITosioHChka Ta 1H.) BH3HAYaIOTh OCHOBHI (YHKIIi €JIEKTUBHUX KypCIB
(HaBYaNbHY, Mi3HABAJIbHY, KPEaTUBHY, IHTErPATUBHY, 1HAMBIAyani3ailii HaBUaHHS,
¢bynkuii comianizarii) [1, 36]. Meta BOpoBa»)KeHHs €IEKTUBHUX KYpCIB MOXe OyTU
pizHoro. Ilo-mepmie, ne mMoxe OyTH HAmOBHEHHS NPO(UIBHUX KYPCIB J0JATKOBUM
3MICTOM, SIKUH TTOTJIMOJIIOE 1 pO3IIMPIOE 3HAHHS 3 OCHOBHUX NpeaMeTiB. [lo-apyre, 11e
PO3BUTOK 3MICTYy OJIHOTO 3 0a30BUX HABYAJIBHUX TMPEIMETIB, BUBYCHHS SKOTO
3IIACHIOBAJIOCH HA MIHIMaJIbHOMY 0a30BOMY piBHI. [ 0JJOBHOIO METOIO BITPOBAIKEHHSI
CJIEKTUBHUX KYpCIB € 3aJ0OBOJICHHS IMI3HABaJIbHUX I1HTEPECiB 37100yBaviB BHIIOi
OCBITH y pi3HUX cdepax misbHOCTI moguuu [6, 114]. Cucrema po3mominy
JTUCITUTUTIH Ha 00OB’SI3KOB1 Ta 32 BUOOPOM BHHHKJIA B CepeliHI XX CT. Y HIMEIBKUX
yHiBepcuTeTax. Illupokoro 3actocyBaHHST MOJIyJIbHE HaBYaHHS Ha0ylo B
aMEpUKaHCHKIN OCBITHIN CHUCTeMI, Jieé CTyIEHTaM HajaBajach MOXIHBICTb BHOODPY
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Kypcy 13 3alpONOHOBAaHUX MPEAMETIB B MeXaxX OJHOTO 3 HaBYaJIbHHUX OJIOKIB.
He3Baxarouu Ha Te, 1110 TaKUi pO3MOALT BUHUK TOCUTh JaBHO, B Cy4acH1M KpeJIUTHO-
MOJYJIbHIM CHCTeM1 HaBYaHHS Yy 3aKJaJiaXx BHUIIOI OCBITH BiH J0OCI akTyalbHHM. B
OCBITHBO-TIpOECIiiHIi MporpaMi MAroToBKM MarictpiB-arpapiiB OJJAY BuzHaueHi
000B’sI3KOBI Ta BHOIPKOBI KOMIIOHEHTH 3arajbHOi Ta MpodeciiiHOI MiArOTOBKH.
«Ilenarorika BUINOI IIKOJU» CEpell 1HIIMX HaBYAIbHUX MPEIMETIB € 000B’I3KOBUM
IpeAMETOM Yy MaricTepchbkiid miaroroBii. B mporieci miAroToBKHM MaricTpu MaroTh
OBOJIOJIITH TAKUMH 3araJIbHUMU KOMIETEHTHOCTSIMH SIK: 3[aTHICTh 10 a0CTPaKTHOTO
MUCJICHHS, JO aHaji3y Ta CHUHTE3y, CIpUIMaHHS pPO3MAiTTd TBEPIKEHb 1
MDKKYJIBTYPHUX  BIIMIHHOCTEH; CIUIKYBaHHS J€p>KaBHOIO MOBOIO; BMIHHSA
3aCTOCOBYBAaTH KOMYHIKATHBHI HAaBHUKH TMpPAIIOI0OYH Yy KOJEKTHBI; BMIHHSA
MpaloBaTH B KOMaH/i; BMIHHS ()OpMyBaTH HAaBUAJIBHHUI MaTepiasl, YUTAHHS JICKIIIH,
MIPOBE/ICHHS CEMIHAPIB, TPOBEACHHS HABYAIBHUX 3aHATH PI3HUX (OPM 1 KEPIBHULITBA
H/IP 3m00yBaviB BHUIIOI OCBITH; OBOJIOAIHHSA (hopMaMu, METOJAMH 1 IPHHIIATIAMH
opranizaiiii HaB4anpHOTO Tporecy B OJJAY. MixnpenMeTHi €IeKTUBHI KypCH, SIKI
BHUXOJISTh 3a MEXI1 TPaJUIIINHAX HABUYAJIBHHUX MPEIMETIB HEOOXiAHI B MariCTepCchKii
IIITOTOBIT JIJIs1 TIOTJIMOJICHHS 1 PO3IIUPEHHS 3HaHb 3 OCHOBHHUX IMPEIMETIB 3arajibHO1
MIArOTOBKH. ba30oBUMH B ITUX €JIEKTUBHUX KypcaxX € 3HaHHS 3 HaBYAJIbHUX MPEIMETIB
3arajpbHOI MIATOTOBKH, SIKI OyJM OTpUMaHl 37100yBauaMH BHILOI OCBITH B IEPIOA
HaBuYaHHA B OakanaBpaTi. [Ipu po3pobIli MIKIPEIMETHOTO €IEKTUBHOTO Kypcy Oyiio
BpaxoBaHO NpOoQuUIbHY AiSUIBHICT  (akynbTeTiB. DakylbTeT € OCHOBHOIO
CTPYKTYPHOIO OJMHHMIIE0O B CHCTEMI BHINOi OCBITH. BuOip mnpodecioHalbHOTO
npo@uI0 HAaBYaHHS, a OTXKE 1 HAJIEXKHICTh JI0 MEBHOTO (pakyIbTETy Ma€ BUPIIIAIbHE
3HA4YEHHA ISl POpMyBaHHSA O0COOMCTOCTI MailOyTHbOrO (haxiBug. [IpuHanexHICTh 10
TOTO YW 1HWOro (haKyJabTETy € BU3HAYaJbHUM (akTtopoM audepeHuianii. Pi3HuI
oOyMoBJieHa 1 crienudikoo (HaKyJIbTETCHKUX TPAIULIN, MPOBEACHHIM BUPOOHUYMX
npakTuK. HalOuIbll CKIaJIHUM Yy MaricTepchKid MiATOTOBII € HAaBUUTH 37100yBadiB
BUIIOI OCBITM HE OTPUMYBAaTH TOTOBI 3HAHHSA, a CGOPMYBATH KOMIIETEHINIO
CaMOCTIMHO 3HAXOJUTH MOTPiIOHY iH(OpMAII0 Ta BUKOPUCTOBYBATH ii B CBOIM
npodeciiHii  mismbHOCTI. Cepen KIOYOBHUX KOMIIETCHTHOCTEH, SKHMH ITOBHHEH
OBOJIOMITH MaiOyTHINA MaricTp-arpapiii, € mnpodeciiHO-eTHYHa KOMIIETEHTHICTb.
BoHna BucTymae mokazHUKOM 1 OJHOYACHO PE3yJbTaTOM MPOQeciiHO-0COOUCTICHOT
TOTOBHOCTI (paxiBIl 10 poOOTHM y arpapHiil ramysi. ETHYHA KOMIIETEHTHICTH
MaiiOyTHHOTO MaricTpa-arpapis penpe3eHTye TOJIOBHI peryisuii Horo i, o
3aKPIIUTIOIOTHCS Y 3BUUKAX, TPATUIISAX, IPUHIIMIIAX KUTTSA 1 TpodeciiiHiil qiSIbHOCTI,
MCUXIYHUX CTAaHAX, JisX, BUMHKAX 1 NpOo(deciiiHO BaXIJIMBUX OCOOMCTICHUX SIKOCTSX,
3a0e3neuye BUOIp HUM CB1IOMOI €TUYHOI MOBEIIHKM 3TiAHO MpOodeciiiHO-eTUUHUX
HOpM. Y KOHTEKCTI HAlIOro AOCIHIHKEHHS BKpail BaKJIMBUM € PO3YMIHHS TOTO, LIO
came y npodeciitHiii eTuill popMyeThCsl cUCTEMa KOHKPETHUX MOPAJIbHUX HOPM 13
CYIYTHIMH iM NPaKTUYHUMH TMPaBUIAMHU, SIKI «OOCITYTrOBYIOTH» Ty UM IHIIY Tally3b
JIOJICHKOI JisIbHOCTI. J[ms 1ol Hu3km mpodeciii BHABHIOCS HEIOCTAaTHIM, IIOO
(axiBil MajaM Ti 4¥ 1HII TPYJAOBI HABUYKU. Hapsay 3 1TuM BOHM TOBUHHI BOJIOMITH 1
MEBHUMHU MOPAJIbHO-BOJILOBUMHU SIKOCTSIMH, NMPAKTUKYBAaTH y CBOEMY CEpEIOBUILI
MEBHI TPUHIWIKA 1 TpaBWia TMOBEAIHKH, $Ki, 3 OAHOTO OOKy, peryioBaiu 0
BITHOCMHU BcepenuHi mnpodeciiiHoi rpynu, 3 1HIIOTO OOKYy — BIJHOCHHU Camoi

103



AGRARIAN BULLETIN OF THE BLACK SEA LITTORAL, 2019, Issue 94

npodeciitHoi Tpymnu A0 0ci0, MO KOPUCTYIOTheA i1 mociyramu. [IpodeciitHo-eTnyHa
KOMIIETEHTHICTh 3@ CcHenuQikow peamizamii HaJICKUTh JO TaK 3BaHUX
MDKIPEIMETHUX KOMIETEHTHOCTe. BoHM MaroTh 1HTErpoBaHUM Xapakrep 1
MOENHYIOTh Y €001 TIeBHUN KOMIUIEKC 3HaHb, YMIHb 1 BIAHOCHH, SIKi HaOyBarOThCS
MaOyTHIMM  MaricTpamu-arpapisiMd  IpOTSATOM  3aCBOEHHS  BChOT'O  3MICTY
npodeciitHoi ocBitTu. Came TOMy Hamu OyJi0 BHU3HAUEHO TakKl MOKA3HUKU OILIIHKU
npodeciiiHo-eTHYHOT KOMIIETEHTHOCTI, $IK: 3HAHHS 3arajllbHUX MOPAJIbHO-ETUYHUX
IIHHOCTEH; BMIHHSA Y3TO/)KYBAaTH BJACHI 1HTEPECH/IIUI/MOTHBH 3 BHUMOTaMH 1
HOpPMaMH arpapHux MiANPUEMCTB, YCTaHOB Ta opraizamiid. Ha mnepmomy etami
BIIPOBA/KEHHS €JIeKTUBHOrO Kypcy B OJIAY Oyn0 OHOBJIEHO Ta CHCTEMATHU30BaHO
3HaHHS 3/100yBadiB BUINOI OCBITH 3 ICTOPii CTAHOBJICHHS 1 PO3BHUTKY arpapHOro
MEHE/DKMEHTY Yy CBITJIl COIaJIbHO-€KOHOMIYHOI Tajiy3i; 3arajlbHUX MOpPaJbHO-
€TUYHUX IIHHOCTEH; OCHOB CTaTyCHO-POJBOBOi B3a€MOIl Ta B3a€EMOBITHOCHH Y
arpapHiil ramysi. Peamizanmii mi€i MeTu mepemyBajio BUBUEHHS IUCHUIUIIH «IcTOpis
VYkpainm» Ta «IcTopis ykpaiHcekoi KynbTypu» Ha [ kypci, «Comionoris» i
«Ilomtonorisiy — Ha Il kypci, «®Dinocodis», «llcuxomoris»y Ta «ExoHoMiKa
CUIBChKOTOCTIOApPChbKOTO BUpOOHUIITBa» — Ha Il kypci. BpaxoBytouu Te, 110 JeKIis
3QJIMIIAETHCS OJIHIEI0 3 OCHOBHHMX (DOpM oOprasizaiii HaBYaJIBbHOTO IIPOLIECY Y
3aKjiaJax BHUIIOI OCBITH, OCKUIBKM JIO3BOJISI€E BHUKIIAJA4yeBl IIBUAKUM CIOCOOOM
nepenaTy iHGOpMaIlito, a TAaKOX JIOTIYHO HAJaTH MEXaHI3MH BUPIIIEHHS MPOOJIeMH,
0COOJIMBOI yBaru MPUJIJIEHO BXOJKEHHIO 3700yBaya BHUIOI OCBITH (MailOyTHBHOTO
MEHEJ)Kepa-arpapis) B aKTUBHHUU TPOIEC HaBYaHHSI. TOMy 3aHITTS Ha TEPIIOMY
Kypcl Oynu moOynoBaHI LUISIXOM aKTHMBHOTO OTpUMaHHS 3HaHb. Ha npomy erami
JOMIHYIOUOI0 YMOBOIO OyJi0 3a0e3MeueHHs] MDKIPEIMETHUX 3B’ A3KIB Yy (pOpMyBaHHI
npodeciiiHo-eTUYHUX  KommeTeHTHocTted. Ha  gpyromy erami  ¢gopMyBaHHS
npoQeciiHO-eTUYHUX KOMIETEHTHOCTE MaWOyTHIX MaricTpiB-arpapiiB, SKHii
npoxoauB HackpizHo mpotsarom I, II 1 III kypciB, yBary Oyjo akieHTOBaHO Ha
dbopMyBaHHI BIIMOBIAHUX BMiHb Ta HaBUYOK, a came: BMIHHI B3aEMOJIISATH,
CTBOPIOBATH Ta PO3BUBATH HACHMYCHUN PI3HOMAHITHUM 3MICTOM 1 3B’s3KaMu
npodecitHO-KYIBbTYPHUM TPOCTIP; Y3TOJKYBaTH BJIACHI IHTEPECH/IILIII/MOTUBH 3
BUMOTaMHU Ta HOPMaMHM arpapHuX MiJIPUEMCTB, YCTAaHOB Ta OpraHi3alliii; iaHyBaTu
npodeciiiny kKap’epy 1 BU3HAUATH CTPATETiI0 JKUTTEBUX TMEPCIEKTHB; PO3POOIATH U
peanizoByBaTH COIaJibHI Ta TMpoQeciiiHl TPOeKTH, a TaKoK Opatu Ha cebde
BIJIMOBIJIAJILHICTG 32 MPUIHATTS pillleHb Ta X BUKOHaHHS Toulo. Ha TperboMy erarmi
dbopmyBaHHs TIPOGECIMHO-ETUUHUX KOMIIETEHTHOCTEM y MalOyTHIX MaricTpiB-
arpapiiB BpaxoBYyBaJid Te, IO 3700yBayl BHUIIOI OCBITH OTPUMYIOThH CIEIialbHY
OCBITY 1 TOMY HaBYaHHS Ha I[bOMY €Talll HE € MPOCTUM 3acoO0M mepemadi i
COPUMHATTS 1H(OpMaIii — ciIil HAaBYUTH 3700yBayiB BUILIOI OCBITU BUKOPUCTOBYBATH
OoTpuMaHy 1HpopMallito Ha npakTulli. [le MoXkJIMBe MpU BIPOBAKEHH] €JIEKTUBHOTO
KypCy, SKHI HampaBlieHWd Ha TBOpYE OIMAHYBAaHHS 3HAHHSMHU, BMIHHSIMH Ta
HaBHUYKamMHu. EnexkTuBHUN Kypc mependadae HamgaHHS 3700yBavyaM BHINOT OCBITH
MEBHOTO BUOOpY IIUJICH, 3MICTYy, (OpM, METOJMIB, JKEPEJN, CTPOKIB, Yacy, MICIA
HaBUaHHA. Takuil €NEeKTUBHUU Kypc Tiependadae YWUTaHHS JIEKI 1 TPOBEICHHS
CeMIHApChKUX 3aHATh. Jlekmii mepegdadeHo mpoOsieMHi, Taki, M0 MOTPEOYIOTh
MOCTaHOBKU HAYKOBOI MPOOJIEMH 1 MONIYKY IIJISAXIB Ta crnoco0iB ix BupimeHHs. [licms
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TPETHOTO KypCy, B XO/1 BUPOOHUYOI MPAKTUKH, 3100yBadl BUILOI OCBITH Ha0yBarOTh
KUTTEBOTO 1 MPOodeCIMHOro TOCBIY, IM CTalOTh B1JIOMI BUMOTH 1 YMOBU MalOyTHBLOT
poGoTu. BoHM MarwTh 3MOTry MpPOCTEKUTH B3a€EMOBIJIHOCHUHHM B KOJIGKTHUBI MiX
IpaliBHUKAMHU Ta KEPiBHUKOM. TiJIbKH IMICIS MPOXO/KEHHS BUPOOHUYOI MPAKTUKH
MOKHa TOBOPUTH TIpo TpodeciiiHy 3pulicTh 3700yBadiB BHUINOI OCBITH. JloOpe
OpraHi3oBaHa BHpPOOHHWYA TIPaKTHKa J03BOJISIE MalOyTHbOMY MaricTpy-arpapiro
OBOJIOJITH HEOOXITHUMU 3HAHHIMH, POpMye TEPEKOHAHHS HAYKOBO-TEOPETUYHOTO
XapakTepy 1 MOTIM J1a€ MOKJIMBICTh 3aCTOCOBYBATH 3HaHHS, BUPOOIATH mpodeciiini
yMiHHS 1 HaBUYKH. [ (opmyBaHHS NPOQPECIitHO-ETUYHUX KOMIETEHTHOCTEH
MalOyTHIX MaricTpiB-arpapiiB OyB BIIPOBaJDKEHHH enekTHUBHHUM Kypc. [IpenmerHnm
CJIEKTUBHUM KypCOM CIPSMOBaHMM Ha TOTJIHOJICHHS 3HaHb 3 JUCIUILIIHU
«Ilemarorika BUIIOI IIKOJIM» JIJIsl MaricTpiB-arpapiiB, sKi IparHyTh MPOJOBKUTH CBOE
HaBYaHHA B acmipaHTypi, € Kypc «lIpodeciiiHa KOMIETEHTHICTh nejarora BUIIOI
IIKOJIM». BIpOBa/)KeHHS TaKOro eJeKTUBHOrO Kypcy JUIs MaricTpiB-arpapiiB
3a0e3reunTh moriaubieHe, MpodeciiiHO 30pIEHTOBAHE OBOJIOJIHHS I1€arOT14HOIO
MalCTEepHICTIO, CTBOPUTH YMOBM [UJIi BpaxyBaHHS IXHIX IHJIWBIAyaJIbHUX
0COOJIMBOCTEM, 1HTEpECiB, HaMmipiB s (OpPMYBaHHS 4YITKOTO OPIEHTYBAaHHA Ha
MEeBHUM BUA MaiOyTHHOI MpodeciiHOl AISUTBHOCTI, MOB’S3aHOI 3 BHUKJIAAAIBKOIO
TSUTBHICTIO. METO0 MaricTepchKoi MiATOTOBKU B arpapHOMY 3aKJIajii BUIIOi OCBITH €
HaOyTTs 3HaHb SIK 31 CHEIIaJbHUX MPEAMETIB, TakK 1 3 negaroriku. CaMe elIeKTUBHI
KypCH MOXXYTb JIOIOMOI'TH BTUIMTHU 10 MeTy. MaricTp-arpapiii Mmae OyTu pi3HOOIYHO
€py/1I0BaHOI IO MHOI0. OKpiM IIIMOOKUX 3HAaHBb 31 CBOIX CHEI[iaJbHUX MPEIMETIB,
BIH NOBMHEH BOJIOAITH IPYHTOBHMMHU 3HAaHHAMHM 3 NUTaHb MOJITHKH, (iaocodii,
MICUXOJIOT1i, €TUKHU. Y paMmKax ekjeKTuyHoro kypcy «lIpodeciiiHa KOMIETEHTHICTb
reJlarora BUIIO1 IIKOJIMY MPOBOUIIUCS MPOOIEMHI1 JIEKIIil, SiKi mepea0adaroTh BUKIA]]
Marepiajly, 110 BKJIIOYAE CHUCTEMY MPOOJEM 1 BHMAara€e CamMOCTIHHOI MOITYKOBO-
JOCIITHOT MisUTBHOCTI 3100yBadiB BUIIOI OCBITU. Ha Takux JEKIisIX 3aCTOCOBYBABCA
nudepeHIinoBaHui MiAXia A0 HaB4aHHS. [ICHXOJIOTTYHY MIATOTOBKY PO3MOYMHAIH 3
MpoOJeMHOT CHUTyallii, aHami3y CynepeyHoCTe, (OPMYITIOBaHHS MPOOIEMHUX
3aMuTaHb, y4acTl y MOIIYKYy BiAMOBiAeW Ha Hux, Marictpu OJJAY MmakcumanbHO
3allydanucs J0 y4acTi B JIEKI[isiX. 3MICT mpoOJeMHO1 JieKIii yBiOpaB JOCATHEHHSI
HAayKd 1 TPAKTUKHA, OO ’€KTUBHI MPOTUPIUYS HA MNUIAXY HAYKOBOTO TI3HAHHS 1
3aCBOEHHS MOTO pe3yJIbTaTiB y HaBYaHHI. TakuM YUHOM, JIJIsi POOJIEMHOTO BUKIIATY
B1I0Mpasics By3JIOB1, HAMBAKJIMBIII MUTAHHS KYpCY, SIKI Y CBOIM CYKyMHOCTI Oyniu
MOB’s3aHl 3 PI3HUMH AUCIHUIUIIHAMU, ajie MANOPSAIKOBYBAIUCA 3arajibHIM i7ei —
dhopmyBaHHIO MPOodeciiHO-eTUYHOT KOMIIETEHTHOCTI MalOyTHIX (paxiBIliB-arpapiis.
[IpoBeneHHsT TPEHIHTIB y XOJl BIPOBAHKEHHS EJIIEKTUBHOTO KypCy AOMOMOIIIO
Marictpam-arpapisiMm cpopMyBaTh BMIHHS BHUpillyBaTH MpodeciiiHi KOHQIIIKTH.
[IpoBenennto TpeHiHriB «IIcuxosoris megaroriyHoi B3aeMOIi MK BHUKIIaJaueM 1
3100yBadyeM BHUIIOT arpapHOi OCBITH» Ta «3amoOiraHds KOH(IIKTIB y TeAarorivHii
B3a€EMO/IIT» MepeayBalia CaMOCTIHA IMiIT0TOBKA MaricTpiB-arpapii, mij 9ac sikoi 0yso
BpaxoBaHO NMPO(DUIbHY MisUTBHICTH (PaKynbTeTy. Y pe3ysbTari MPOBEICHUX TPEHIHTIB
3100yBadl BUIOI OCBITH YCBIIOMIUIM, IO TpodeciitHa 3pimicTh 3700yBada BHINOT
OCBITH HEMOKJIMBA 0€3 BUCOKOI KyJIbTYpU TPYAOBOI IISJIBHOCTI 1 MI>KOCOOMCTICHOTO
CHUIKYBaHHS B KOJIGKTHBI, 0€3 mNpoQeciiiHOi eTHKH, KOMIUIEKCY MOpPaTbHUX
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MPUHIINIIB — TAKUX, K MPaleato0CTBO, BIANOBIIaJIbHOCTI KOKHOTO 32 CBOIO pOOOTY
Ta ii pe3ynbTatiB. OCHOBHA AISUTBHICTh OyIb-SIKOTO (DaxiBIIsl MPOXOJUTH Y KOJEKTHBI.
Moro craBinenus 10 TOBApHUIIIB, JIPY3IB Ta 1HIIUX JIIOACH, HOr0 BUMHKH 1 TTOBEIHKA
HE MOXYTh HE BHUKJIMKATU MEBHOI peakiiii, OliHKKA 3 00Ky oToueHHA. Jlo Toro x
JIONWHI HE Oaifyke, 10 JyMarTh MPO HHOTO Y KOJEKTHUBI OJHOJITKH, CTapIIi
HacTaBHUKHU. TOMy y XO/1 TPEHIHTIB PO3TIISIIATMCA METOU 3a0X0UYEHHS 1 MOKApaHHS,
B OCHOBI SIKMX JICKHTh OIlIHKA JISJIBHOCTI ¥ MOBEMIHKM 1HAWBIAA. | X04a 110 Tpymy
METOMIB HE MOYKHAa BBa)XaTH OCHOBHOIO, 3a0XOUYCHHS 1 TIOKapaHHS IIHAPOKO
BUKOPHUCTOBYIOTBCS y MPAKTHUILIl pOOOTH BUIIOI IIKOIHU. B X011 MpoBeieHHsI TPEHIHT1B
MaiOyTHI arpapii KOHCTaTyBalii, 10 €(PEKTHUBHICTh KOJEKTUBHOI POOOTH 3HAYHOIO
MIpOIO 3aJIEKUTh BiJ 3JaTHOCTI KOXHOTO 1O CIHIBMpAalll, BiJ BMIHHS MpAaIfOBaTH 3
JIOABMHU, BiJl PIBHS KyJIbTYpH.

BucHOBKH. Y KOHTEKCTI €BpOMNEICHKOI 1HTErpauii BUIIOI OCBITH YKpaiHU
BUXOBaHHS 300yBadiB BHINOI OCBITH MOTpeOye HOBOTO MIAXOIy JI0 HAYKOBO-
negaroriygoro mpoirecy. CbOroJieHHS BHMAarae Meperiisiy HaBYalbHUX METOUK
[0JI0 MIATOTOBKK MaricTpiB-arpapiiB. ¥ 3B’sI3Ky 3 IIUM HaMU OyJIO 3alpOBaJKEHO B
Kypci aucuurutiay «llegarorika BUIOT KON HOBUH IIIX1] Y HABYaHHI 3/100yBadiB
BUIOi OCBITU. OCHOBHUM 3aBAaHHsAM HaBuaHHsS B OJIAY € miaroroBka TBOpYHX,
BHCOKOOCBIUEHUX (haxiBIliB, 3AI0HUX JIO MISUIBHOCTI B PI3HUX YMOBaX, sIKI MParHyTh
70 TIOCTIHHOTO CaMOBJOCKOHAJIGHHA Ta po3BUTKY. IliaroroBka mux QaxiBIiiB
BUMAarae, mo0 TakuMU 310HOCTSAMHM HacaMrepes BOJIOALIM Ti, XTO 3abe3rneuye
Mpoliec BUXOBAaHHS i HaB4aHHs. To0TO, 1100 BHKIaAay 3aKiaay BULIOI OCBITH OyB HE
npocTo (axiBleM CBO€I raiysi, a ¥ TBOPUYOK 0COOUCTICTIO. ChOTOJHI HEOOX1AHUMN
Takuil negaror-npodecionan, sIKuidi Hacmpas/il € Cy0’€KTOM MeAAaroriyHol JisJIbHOCTI,
a HE TUIbKM HOCIEM CYKYNHOCTI HAYKOBHMX 3HaHb 1 CHOCOOIB iX mepeaadi, SAKUN
30pIEHTOBAaHUII Ha PO3BUTOK OCOOMCTICHMX pHUC 3/100yBadiB BHILOI OCBITH, a HE
TUTBKY Ha TPAHCIAIIIO 3HAHb, YMIHb 1 HABUYOK, SIKHHA yMi€ TIPAKTUYHO CTBOPIOBATH
pO3BUBAIOYl OCBITHI CHTYyallli, a HE NPOCTO CTABUTH ¥ BHPINIYBATH BY3bKO
TUIAKTUYHI 3aBIaHHs. BukitamaueBi 3akiiay BUIOT OCBITH BaXXJIMBO BMITH PeabHO
OI[IHIOBATM YMOBHU Ta KOHTEKCT B3a€MOJIii, YCTAHOBIIOBAaTH U MIATPUMYBATH
KOHTAaKTH, YpaxOBYBaTH IICHMXOJOTIYHI OCOOJMBOCTI CHOTOJHIIIHBOTO 3/100yBava
BUIIIOT OCBITH, €()EKTUBHO PO3B’sI3yBaTH KOHQIIKTHI CUTYaIlii HE METOJIOM TOTPO3, a
IUISIXOM CIHiBIpalll, He 0osiTucs Opatu Ha cebe BIAMOBINAIBHICTh 1 BMITH IIBHUJIKO
BITHOBJIFOBATUCS IIICJISI 3HAYHUX HABYAJIbHUX EMOLIMHMX HaBaHTA)XEHb. Yce II€
BUMarae CEepHO3HOrO  Meperisily  UUISIXIB  YAOCKOHAJEHHA  MmpogeciiiHOro
CTaHOBJICHHS Menaroris, siki npaioTs y 3BO. Ilpodecis negarora HaJleXuTh 10
tuny mnpodecii “moguHa — moauHa”. IlpenmeroM i1HTEpecy, poO3Mi3HABaHHS,
00CIIyrOByBaHHsI, MEPETBOPEHHS B I[bOMY THUMI Tpodeciii € coliaibHl CHUCTEMH,
CIIBTOBAPUCTBA, IPYNH JIOACH, 1 TOMy npodeciiiHe CTAaHOBJICHHS BiIOYBAa€ThCA B
MPOIIEC] CIUJIKYBaHHS, MsUTBHOCTI Ta THIIMX BHUIIB COIIAIbHOT aKTUBHOCTI.
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BHEJIPEHUME 3JIEMEHTOB 3JIEKTUBHOI'O KYPCA B ITIPOLECC
MNOJAIOTOBKU MATUCTPOB-ATPAPUEB OI'AY
Horunckas A., Yeban O., denopona U.

IIpoananusuposarnvl npobieMbl OpeaHU3AYUU U BHEOPEHUS INEKMUBHBIX KVPCO8
6  yuebOHvbiXx  3agedenusix. bviio  obo3naueno, umo  cpedu  KIOUEBbIX
KOMNemeHmMHOCMell, KOMOPbIMU OO0JNCEH 081a0emb O0yOyuull Macucmp-azpapuii,
ecmb  NPOGheccUoHanbHo-3muyeckas — Komnemeumuocmos.  OHa  @vicmynaem
noxkazamenem U OOHOBPEMEHHO pPe3yibmamom NnpopheccuoHarbHO-TU4HOCMHOL
20MmosHOCMU  chneyuaiucma K pabome 6 azpapHou  cghepe.  Omuueckast
KOMREMEeHmHOCmb 6y0yujeco Masucmpa-azpapusi npe3eHmyem 2liasHvle pecyisiyuu
€20 Oelicmaull, Komopvle 3aKpenjisilomcsi 6 HPUBbIUKAX, MPAOUYUSX, NPUHYUNAX
JHCUZHU U NPOPECCUOHATBHO BANCHBIX TUUHOCIHBIX KAYecmeaax, obecneuusaem 6bloop
UM OCO3HAHHO20 IMUHECKO20 NO0BEOCHUSL CO2NACHO NPOQpeCcCUOHATbHO-IMUYECKUX
Hopm. O0O03HaHeHO 2NABHOU  UYelbl0 6HEOPEHUsl DIEeKMUBHbIX KYPCO8  eChib
V008IeMBOPEHUEe NO3HABAMENLHBIX UHMEPECO8 COUCKameiell 8blcule20 00pa308anus
6 pasuvlx c@epax OesmenvHocmu uenosexa. Illoomeepoxcoena HeobX0OUMOCb
BHEOpeHUsL  IIEeKMUBHBLIX — KYPCO8 68  NOO20MOBKY  MA2UCMPOB-AZPAPUES.
IIpogeccuonanvro-smuueckas KOMNEMEHMHOCMb 34 CHeYUupuKoo pearusayuu
OMHOCUMCSL K MAK HA3bIBACMbIM MeNCNpeOMemHbiM  Komnemeumuocmsam. OHu
uMelom UHMeZpUpOBAHHbLL Xapakmep U 00veduHsiom 6 cebe OnpedeneHHblil
KOMNJIEKC 3HAHUL, YMEHUll U 83aUMOC6s3ell, KOmopvle npuoopemaiomcs 0yoyuumu
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MA2UCPAMU-ASPAPUAMY ~ HA — NPOMANCEHUU  YCBOEHUS  8CE20  COOEPHCAHUS
npogeccuonanvioco 06pazoeanus. Hmenno nosmomy Hamu Ovliu oOnpeoeeHvl
maxue nokazamenu OYeHKU NpogheccUOHANIbHO-IMULECKOU KOMNEeMEeHMHOCMU, KaK:
3HaHUe O0WUX  MOPATLHO-IMUYECKUX YEHHOCmel, YMeHue  CO21ACO8bl8aAmb
cobOcmeenHvle UHMEPeCul/Yenu/Momusbl ¢ mpeboBaHUAMU U HOPMAMU ASPAPHBIX
npeonpusmutl, yuepedcoenuti u opeanusayui. Ilpeocmasienuvie pe3yibmamol
BHeOpeHUsl DNIeMEHMO8 IIEeKMUBHO20 KYPCA 6 NOO020MOBK) MAUCMPO8-acpapues
OI'AY. Onpeodenenvt ocHoBHbIE 3a0auu U MemoObl pOOOMbL HA 3AHAMUSX C YUEemOM
UHOUBUOYATILHBIX UHMeEPeco8 U HaMepeHull OJisi (opMUpOBanuUs OpueHmayuu K
KOHKpemHOMY — 6Udy Oyoyweu OessmeibHOCmU Nnpu  GHeOpeHuUu  I1eMeHmMO8
INEKMUBHO20 KYPCA.

Kntouesvie cnosa: snexmusnvie Kypcol, MexcnpeoMemHuvle 2J1eKmUusHvle
Kypcol; Ma2ucmpwi-azpapuu; yuepesicoeHust svicule2o 0bpasosanusi;
npoGecCuoOHATbHO-9MUYECKAst KOMNEMEeHMHOCb.

INTRODUCTION OF ELECTIVE COURSE ELEMENTS IN THE PROCESS
OF MASTERS-AGRARIANS PREPARATION
Nohinska A., Cheban O., Fedorova I.

The problems of organisation and implementations of elective courses in the
educational establishments have been analyzed. It was identified that among the key-
competencies which must be embraced by a future professional, holder of Master’s
degree in agrarian sciences, presents a competence in professional ethics. It is an
indicator and at the same time an outcome of the personal and professional readiness
of the specialist for the employment in the agrarian sphere. Ethical competence of the
future specialist, holder of Master’s degree in agrarian sciences, represents main
regulations of his actions, which are crystallized in his habits, traditions, life
principles and professional activity, psychological states, deeds and professionally
important qualities, and thus it ensures the conscious ethical choice in his behaviour
according to the ethical norms of the profession.

The main functions of the elective course have been outlined, learning,
cognitive, creative, integrative, individualized learning and socializing. The main aim
of the implementation of the elective courses is satisfaction of the cognitive interest of
the learners in various spheres of the human activity. The necessity of implementation
of the elective courses for the professional training of future specialists, holder of
Master’s degree in agrarian sciences, has been substantiated. Professional ethical
competence according to the specifics of its’ realization belongs to so-called
intersubject competencies. They have integrative character and unite in themselves
certain complex of skills, knowledge and relations which are gained by the future
specialists in agrarian sciences, holders of Master’s degree during the whole term of
their studies. That is why we have defined the following indicators of assessment of
moral and ethical competences: knowledge of the general moral and ethical values,
skills for finding the balance between own interests/aims/motives and requirements,
norms of agrarian enterprises, establishments and organisations.

The findings of the implementation of the elements of elective courses in the
training for the professionals, future holders of Master’s degree of agrarian sciences
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are represented. The main tasks and methods of the learning activities have been
defined, and during the implementation of the elective courses these activities take
into account individual interests and aims for shaping of orientations towards
definite type of future professional activity.

Key words: elective courses, intersubject elective courses, holders of Master’s
degree of agrarian sciences, Universities, competency in professional ethics.

Y/1K164.1:658.5 DOI: 10.37000/abbsl.2019.94.16
CYTHICTbD I CKJIAOBI IHOPACTPYKTYPHU JIOIICTUYHOI
JISIJIBHOCTI B YKPAIHI

H. CmupHoBa
OoecbKuti 0eparcasHull azpapHuil yHigepcumem

30iticneHo KpumuuHUil aHaniz nioxo0ie 00 U3HAUEHHS eKOHOMIYHOI Kame2opii
«nocicmuuyna  iH@pacmpykmypa —nionpuemcmeay. 3anponoHosane  YmoOUHeHHs
Kameeopii  «iHgpacmpykmypa  J02iCmMuyHOi  OiANbHOCMI  NIONPUEMCMBAY 5K
CYKYNHOCMI 306HIWHIX MA SHYMPIWHIX 00°€Kmis, AKi opmyroms Mexamizm pyxy
MamepianbHuX ma CYnymHix 3 HUMU NOMOKIE 6i0 8upobHUKa 00 cnodcueada. /lo
308HIWHIX 00 ’€xmie iHpacmpykmypu n02icmuyHoi OisIbHOCMI NIONPUEMCINGA
gioHeceHo 00’ ekmu THCMUMYYIUHO-pe2lamMenmyo4oi;, mopeieenbHo-nocepeoHUYbKOI,
Qinanco80-KpeOUmHoi, Kaoposoi; 2pomMadCbKoi MexHiUHOI; 308HIUHbOEKOHOMIYHOIL;
iHghopmayitinoi, KOHCYIbMAayiuHol; IHHOBAYItiHOI IHppacmpykmypu. /[0 6HympiuiHix
00’ekmie iHpacmpykmypu n02icmudHoi OiAIbHOCMI NIONPUEMCINEA  BKIIIOUEHO
00 ‘exmu CK1a0CbKOI; MAHINYIAYIUHOI, MpPAaHCNOPMHOL; NaKy8aibHoOl,
inghopmayitinoi, cepsicnoi ingppacmpykxmypu. Ompumani pe3yromamu mMaoms Oymu
CNPAMOBAHI HA VYOOCKOHAJNEHHS PO3YMIHHA CK1ady I 3HA4eHHs IHppacmpykmypu
JI02ICMUYHOT OISIIbHOCMI KePIGHUKAMU I cneyianicmamu 6im4yusHIHUuX opeanizayitl ma
NPULLHAMMS HUM OLTbU OOCKOHAIUX YIPABGIIHCOKUX DIULEHD.

Knwuosi cnosa: ingpacmpyxmypa, nocicmuuna  OisibHICMb, 00 €Km
IHppacmpykmypu,; J102iCmMUyHi RNOCIAyeUu; OpeaHizayis, 3a0e3neyeHHs; cucmema
NIONPUEMCNEO.

Beryn. Ha panuii yac ogHUM 13 HaWaKTyaJbHIIIMX 3aB/IaHb BJIOCKOHAJICHHS
dbopMyBaHHS yYMOB Il PO3BUTKY €KOHOMIKM € CTBOPEHHS PO3BHHEHOI
1H(MpaCTPYKTYypu JIOTICTUYHOI [AisUIbHOCTI.  BiaperynboBaHa Ta  palllOHaJIbHO
chopmoBaHa JIOTICTUYHA 1HQPACTPYKTypa BIAITPA€ 3HAUYHY POJIb SIK JUJISi PO3BUTKY
BHYTpPIIIHBOI ~ €KOHOMIKM  KpaiHM  (BHHKYIOTbCS ~ TPAHCIOPTHI  BUTpPATH,
3a0e3MeuyeThCs IHTErpallisl Ta Koorepallis AeIEHTPpaTi30BaHUX perioHaJbHUX O13HeC-
(dbopmyBaHb, BIIOYBAETHCS TTOKBABICHHS HAIlIOHATBLHOTO PUHKY), TaK 1 JIsl PO3BUTKY
30BHIIIHHOCKOHOMIYHOT MISUTBHOCTI (3HIDKYETHCS BapTICTh TPAHCIOPTYBAHHS Ha
PUHKHM 1HIIMX KpaiH, BiIOyBA€ThCS TMOKPAIIEHHS JIOTICTUYHUX KOMYHIKAIIii,
3MEHIIIYIOThCSI BTPATH 4acy).

AHai3 ocTaHHiIX AocailKeHb i myOJikamiii CBIAYNTH, IO MPUCBSIYCHO
OaraTo mpamp yKpailHCHKHX YKpAiHCBKMX Ta 3apyODKHUX HaykoBLiB, a came: O.
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bretixepa [1]; M.O. Hosom [2]; O.I. Kaporo ta I'.B. IlogBamsnoi [3]; €.B.
Kpukascekoro ta H.B. YopHomnucekoi [4; 5]; JI. Mipotina Tta WM. TambaeBa [7];
€.Cllamituyk ta O. B. bynemu [9]; T.B. Crpoiiko [12]; O.M.Cymenp Ta
T.}O. ba6enkona [13]; B.A. ®anoBuu [14] Ta iHmux. [IpoTe yacTo TOYKH 30y MO0
NUTaHb CYTHOCTI Ta CKJaAy JIOTICTUYHOI 1HPPACTPYKTYpU € CYINEpPEWIMBUMH, a
00'ekTH  1H(QPACTPYKTYpPH  JIOTICTUYHOI  JISUIBHOCTI  OpraHizaiii  BHCBITJICHI
HEJ0CTaTHbO CUCTEMHO, MEPEBAKHO 3 TOUYKHU 30pYy 30BHIIIHBOTO cepenoBuiia. OTxke,
KOHKpETH3aIlisl CYTHOCTI 1 CKIQJOBUX 1H(PPACTPYKTYpH JOTICTHYHOI MISIIBHOCTI B
VYkpaini, Ha Hally AyMKY, JTONOMOXe C(pOpMyBaTH CHUCTEMHY MOJIEIb JIOTICTUYHOI
TISUTBHOCT1 KOHKPETHOT (hipMH 1 BUMArae moAajbIlIuX JOCHTIIKECHb.

Meto10 0cCHiAKeHHSI € YTOYHEHHSI CYTHOCTI KarTeropii «iHQpacTpyKTypa
JIOTICTUYHOI JiSUTRHOCTI MiANPHEMCTBA», CKIamy il 00'€KTIB Ta meraiizamis JaHUX
00'€KTIB JJIs1 YKpaiHCHhKUX OpraHizailiil.

PesyabTatu nociaimkedb. EdekTuBHICTD (QYHKIIOHYBaHHS OpraHizaiii B
3HAYHIA Mipi 3aJI€XKUTh BiJ] pO3BUTKY 1HPPACTPYKTYPH JOTICTUYHOL MisUIBHOCTI, SIKa €
0a3010 JUIsi BUKOHAHHS JIOTICTUYHHUX IMPOIIECIB Ta oOmepaliid 3 MarepiaJbHUMU Ta
IHITMMU CYNyTHIMH iM noTokamu. [IpoTe Touku 30py Ha PO3YMIHHS JJAHOTO MOHSTTS
€ TOCUTh PI3HOMAHITHUMH (Ta0i. 1). 3 TOUKH 30py OKpPEMHUX HAYKOBIIIB, JOTICTUUHY
1HOPaCTPYKTYpy CYO'€KTIB TOCIOJApIOBAaHHA MOXHA PpO3IJISAATH SK MEXaHi3M
3a0e3Me4eHHs] €JHOCTI Ta (DYHKI[IOHYBaHHS JIOTICTUYHUX TOTOKIB [12; 13]; sk
CUCTEMY UM TMIJCUCTEMY €JIEMEHTIB Ta 3aco0iB 3a0e3MeueHHs 3A1HMCHEHHS
jgorictTiyHuX mnpoueciB [1; 2; 3; 5; 12; 14]; sk CyKyNHICTh BUIIB JIsUIBHOCTI, 3a
JOTIOMOTOI0 SIKMX 3I1MCHIOETBCS TIPOLEC pyXy TOoBapy [7]; SK CYKYIHICTb 00’ €KTiB,
mo 3a0e3MneuyroTh 3MIMCHEHHS JIOTICTUYHOI JisibHOCTI mignpueMcts [2; 9].
[linTpumMyroul TOYKY 30py OCTaHHIX, MH BBaXaeMo, W00 1HpaACTpyKTypa
JIOTICTUYHOI JISJIBHOCTI MIANPUEMCTBA € CYKYIHICTIO 30BHIIIHIX Ta BHYTPIIIHIX
00’€KTiB, 5IK1 POPMYIOTH MEXaHI3M PyXy MaTepiaJIbHUX Ta CYMyTHIX 3 HUMH TOTOKIB
Bl BUPOOHMKA JI0 CHOXKMBaya. PI3HUMH TakoXX € TOYKHA 30pYy aBTOPIB Ha CKiIajl
00’exTiB 1HGpacTpykTypu JorictudHoi aismbHOCTL. T.B. Ctpoiiko [12] Bumiise y
CKJIaJll BHYTPINIHBOT JIOTICTUYHOI 1HPPACTPYKTYypu SK O0O0’€KTH (TpPaHCIOPT,
CKJIQZIChKE TOCIOJApCTBO), TaK 1 JOTICTUYHI (YHKINT (3aKymiBIsA, YIPaBIiHHS
sanacamu). €.B. Kpukapcekuii, H.B. Hopnormceka [5, c¢. 109], M.O. [{os6a [2, c. 9]
MOAUIAIOTH 1HPPACTPYKTYPY JOTICTHYHOI MISUIBHOCTI HA TEXHIYHY Ta OpraHi3alliitHo-
ekoHOMIYHY. TexHiuHa cKJagoBa 1HPPACTPYKTYpH JOTICTUYHOI JISNIBHOCTI BKIIIOYA€E
B cebe cucTeMy 3aco0iB 3 EPETBOPEHHS JIOTICTUYHOTO NOTOKy. €.B. KpukaBchkuit i
H.B. YopHonucbka BBaXarOTh, 110 TEXHIYHA IHPPACTPYKTYpa MPU IbOMY MICTUTh: Ha
M€30- Ta MAaKpOpIBHI: aBTONIUISXH, 3aJ13HUYHI KOJIii, TOBITPSHI MOPTH, 3aTI3HUYHI
CTaHIli, KOHTEHHEpHI TEpMIHAJIM, JIOTICTUYHI LEHTPHU, PI3HI BUAUW Ta THUIIU
TPAHCIOPTHUX 3ac00l TOIIO; HAa MIKPOPIBHI: CKJIAIH, aBTOMOOUIbHI/3aII3HUYHI
paMmIii, BHYTPIIIHI JOPOTH, JIOKAJTi30BaHE YCTaTKyBaHHS JIJIsl TIEPEMIIIIEHHSI TOBApiB
Ta iH(oOpMaIlii, TeXHIYHI 3acO0M TEPETBOPEHHS Ta MEPEMINIEHHS MaTeplaabHUX
nmoTokiB [5, c. 109]. Ha ocHoBi nanoro po3noairy, O.M. Cymens ta T.}HO. babenkoBa
[13] posmmproroTh CKIag0BI JOTICTUYHOI iHOPACTPYKTYpPH, CTPYKTYpyrOuH Ii Ha
TEXHIUYHY, TEXHOJOTIYHYy Ta OpraHizauiiiHo-ekoHOMIuHYy ckiajgoBi. Kapwuii O.1,
[TogBanpHa I'.B. BUAINSAIOTH JUINE CKJIAMOBI 30BHINIHBOI TEXHIYHOI JIOTICTUYHOI
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1HGPaCTPYKTYpH:

TpaHCTIOpPTHAa (aBTOMOOUIBHOTO, aBIaIlIHHOTO, MOPCHKOTO 1

PIYKOBOTO, 3aJII3HUYHOTO, TPYOONPOBIIHOTO TPAHCIIOPTY), TEJIEKOMYHIKAIliHY Ta
CKJIaJICBKY 1H(DpacTpyKTypy [3, c. 42].

Tabmumg 1. Ilinxoam 10 BU3HAYEHHSI €KOHOMIYHOI KaTeropii «joricruaHa
iHppacTpyKTYypa NiANPHUEMCTBAY

ABTOpH, piK Jlorictn4Ha iHpPaCTPYKTypa NiAPHEMCTBA — 1€

nyoJsTikarii

JI. MiporiH, CYKYMIHICTh BWJIIB JiSJIBHOCTI, 3a JIONIOMOTOI SIKHX 3JIMCHIOETBCS W
W. Tambaes 0OCIIyTOBYETBCSA TIPOLIEC PYXY MaTepiaibHUX 1 (iHAHCOBUX IOTOKIB abo

[7, c. 136], 2003 p.

IIPOLIEC PYyXY TOBapy

€.B. Kpukapcbkuii
[4, c.52], 2005 p.

CYKYITHICTh €JIEMEHTIB, 10 BUKOHYIOTH BaXUIMBI1 JIOTICTUYHI 3aBJaHHS 1
3a0€31e4yI0Th 3/[1HCHEHHS JIOTICTHYHUX MTPOIIECIB.

M.O. JloBb6a
[2, ¢.8], 2006 p.

TiJICUCTeMa 3aC001B 1010 IEPETBOPEHHS MATEPiabHOTO MOTOKY

CYKYIHICTh MIAIPUEMCTB PI3HUX OpraHi3aliiHO-TpaBoBUX ¢opM, sKi
CTBOPIOIOTh OpraHi3alifHO-€KOHOMIYHI YMOBHM TPOTIKaHHS MaTepiabHHUX
MOTOKIB 3 METOI0 iX IMPOCTOPOBO-YaCOBOi OMTHUMI3allii, Ta mnepedyBae B
TICHOMY B3a€MO3B’SI3KY 3 IHITUMH IiJCHCTEMAMU

€.B. KpukaBcekuit
H.B. YopHonuceka
[5, ¢.107-108],
2009 p.

cucTeMa 3aco0iB IPOCTOPOBO-YACOBOTO MEPETBOPEHHS JIOTICTUYHUX TTOTOKIB
(MarepianpHUX, iHQOPMAIIHHKX, (HIHAHCOBHUX, JIFOJCHKUX)

CYKYIHICTh MIAIPUEMCTB PI3HUX OpraHizamiiHO-TpaBoBUX ¢opM, sKi
CTBOPIOIOTH OpTraHi3aliifHO-eKOHOMIYHI YMOBH TNPOXO/DKEHHS IIMX MOTOKIB
[UIIXOM CTBOPEHHS MOTEHIIIay BiIMOBIAHHUX JOTICTUYHUX MOCITYT

O. bneiixep
[1,c. 17], 2009 p.

CYKYHHICTb (OpM, METOZIB i 3ac00iB KOMILJIEKCHOTO YIIPABIIHHSI PYXOM
MPOIYKINi; BKIIOYaE e€IEeMEHTH oOpraHizamiiHoro, iHdopMaliiHoro,
KOMYHIKaIlifHOTO 3a0e31eUeHHs] PHHKOBOT CHCTEMH.

T.B. Crpoiiko [12],

TOM MexaHi3M, M0 3a0e3ledyye OpraHiuHy €IHICTb Ta e(EeKTHBHE
(GYHKILIOHYBaHHS BCIX MaTepiajbHUX JIOTICTUYHUX MOTOKIB

2011 p. CHCTEMa, sKa PEIIAMEHTYE Ta PErylioe  CTpYKTypy 1 nmnz:xich
MaTepialbHUX IOTOKIB BHUXOJSYM 3 HEOOXIIHUX KpUTEpiiB e(eKTUBHOCTI
(yHKIIIOHYBaHHS NIANPUEMCTBA
O.M. Cymernp, MeXaHi3M, SKuUW 3abe3medye CHHTE3, B3a€MO3B'A30K 1 B3AEMOJIIIO
T.}O. babenkoBa | €KOHOMIYHHX IPOIIECIB 32 PAXYHOK ONTHMAaJIbHOI OpraHi3alii 1 CBOEYaCHOTO
[13],2012 p. BUKOPUCTAaHHS JIOTICTUKU HA PI3HUX PIBHAX YNPaABIiHHSI TOBAPOPYXOM
O.1. Kapuii,

I'.B. IlonBansHa
[3, c.42],2017 p.

KOMILJIEKC 1HPPACTPYKTYP, K OOCIYTOBYIOTh JIOTICTUUHY AISUIBHICTD

€.C. IManiituyk, , . . "
0.B. Bynewa 00’ekTH, 10 3a0e3meuyloTh 3a0e3MeveHHs 1 PEeryaroBaHHS JOTICTUYHOI
o MISUTBHOCTI MIAIIPUEMCTB
[9], 2017 p. Aip
B.A. Danopnd CYKYIIHICTh €JI€MEHTIB JIOTICTUYHOi CHCTEMH, II0 BHUKOHYIOTh NE€BHI
['1 4'] 2017 p JIOTICTUYHI 3aBJaHHSA Yy JAHLIOTY T[IOCTAaBOK Ta 3a0e3NedyloTh #oro
, .

edekTuBHE (QYHKIIOHYBaHHS

Horcepeno: cgpopmosano asmopom

M.O. JloBOa Bu3HAauuB Micle 1H(PACTPYKTYpPU JOTICTUYHOI MAisUIBHOCTI B

cUcTeMl PHUHKOBOI 1H(pacTpykTypu. Ha naymKy aBTopa, A0 CKilaay OO’ €KTIB
JIOTICTUYHOI 1H(PACTPYKTYPH BXOJATH JIOTICTHYHI ONEPATOpH, JOTICTUYHI LEHTPH,
TPaAHCIIOPTHO-EKCIEAMUIIIAHI OpraHizaiii Ta CKJIaJau 3arajJilbHOro MpU3HAYEHHS,
B32EMOIIFOYH 0e3mocepeIHbO 3 (Gh1HaHCOBOIO, €KOHOMIYHO-TIPAaBOBOIO,
30BHIITHHOCKOHOMIYHOTO, TOPTOBEJIbHO-MIOCEPETHUIIBKOIO, 1H(DOpMaITIHOIO

111



AGRARIAN BULLETIN OF THE BLACK SEA LITTORAL, 2019, Issue 94

1HGpacTpyKTypaMl PUHKY Ta 1HQPACTPYKTYpor puHKY mpaui. Ha wamry aymky,
OCTaHHI TaKOXX MO)XHa BBa)XKaTH 00’€KTaMHM JIOTICTUYHOI 1HPPACTPYKTYPHU, OCKIIBKH
0e3 HUX BOHA € HEeMOXJuBOIO [2, ¢.10-11]. 3 Touku 30py BIIKUBY Ha (popMyBaHHS
JIOTICTUYHUX MPOLIECIB, IHPPACTPYKTYpa JOTICTUUHOT AiSITBHOCTI OXOTUTFOE KOMITIEKC
3ac00iB MPOCTOPOBO-YACOBOT'O TEPETBOPEHHS JIOTICTUYHUX IMOTOKIB 1 CYKYITHICTh
HIIPUEMCTB  PI3HMX  OpraHizaiiiiHo-mpaBoBuX  ¢opMm, SKI  MawTh  €JIUHI
(GyHKIIOHATBPHE TMPU3HAYEHHA W YNpaBIiHHA Ta BOJIOAIIOTH BU3HAYEHUMU
3aragbHUMU xapaktepuctukamu [13]. Jlani 3acobm Ta 00’e€kTH 3a0e3MedyIOTh
Oprasi3alfiiiHo-eKOHOMIUHI YMOBHU MPOXOJKEHHS IHMX TMOTOKIB. 3 OINIANY Ha JaHl
BU3HAUEHHS O00’€KTHM 30BHIIIHBOI 1 BHYTPINIHBOI 1HGPACTPYKTYPH JIOTiICTUYHOT
TISUTBHOCTI OpraHizaiii MOKHa 3rpyIyBaTH B 3aJIEXKHOCTI Bl iX (PYHKIIOHATBHOI
pomi. I'pymyBaHHsI 00'€KTiB 30BHIMIHBOT 1HQPACTPYKTYPH JIOTICTUYHOI iSTIBHOCTI
¢ipMu nipecTaBieHe HA puc. 1.

[HcTuTymiiiHO- TopriBensHO- ®inaHcoBO- Kamposa
periiaMeHTyro4a HOCepeTHHIbKA KpeIuTHa iHpacTpyKTypa
iH(ppacTpyKTypa iH(pacTpyKTypa iH(pacTpyKTypa

InHOBaIIHiHA L. I'pomancrka
iH(pacTpyKTypa Opranizanis iHppacTpyKTypa
Koncynprauniiina [adopmaniiina 30BHIIIHEOEKOHOMIYHA Texniuna
iH(ppacTpyKTypa iH(pacTpykTypa iH(dpacTpyKTypa iH(ppacTpyKTypa

Puc. 1. OOG'extu 30BHIMIHBOI 1HPPACTPYKTYPU JOTICTUYHOI JISITBHOCTI
oprasi3arii
IDicepeno: cghopmosano asmopom

Jlo uuncna o0'eKTIB 30BHIIIHBOI 1H(PACTPYKTYPU JOTICTUYHOI ISUTBHOCTI
oprasizaiii MpOMOHYETbCS BIJHECTH: OO0’€KTH 1HCTUTYLIHHO-PErJIaMEHTYIOYO1
1H(pacTpyKTypH (Iep:kaBHI OpraHd 3aKOHOJABYOi, BUKOHABYOI 1 CyAOBOi BIaAu Ta
OpraHu MICIIEBOTO CaMOBPSIIYBaHHS, Kl 3aliMarOThCAd MUTAHHSMU TPAHCHOPTY 1
JIOPO’KHBOTO TOCIOAAPCTBA, TMOJMATKOBAa I1HCIIEKINS, CIyk0a aepiKcaHemiaHaTIsTy,
OpraHu CTaHJAPTHU3AIlli Ta METPOJIOTIi TOIIO0); 00 €KTH TOPTiBEIHLHO-TIOCEPETHUIIBKOT
iH(ppacTpyKkTypHu (TOpProBi OipKi, TOPTOBI IOMHU, OpPOKEpPCHKi, areHTChKi, KOMICIHH1
¢bipMu, ONTOBI PUHKH, PO3MPIOHI Mara3wHU TOIIO); 00 €KTH (PiHAHCOBO-KPEAUTHOI
iHdpacTpykTypu (0aHKH, CTpaxoBi KOMIMaHIii; JII3WHTOBI KOMMAaHIi, BaJIIOTHI OipxKi
TOIO); 00’ €KTH KapoBoi iHMpacTpykTypu (O1pki mpaili, KaapoBi areHTCTBA, IIEHTPH
3aHATOCTI TOMIO); OO0’€KTH TPOMAACHKOI 1HPpacTpykTypu (MDKHApPOIHI Ta
BITUM3HSHI JOTICTHYHI acorialii, Topropo-nmpomucioBa najgarta, YKpaiHCbKUN CO03
MIPOMMCIIOBLIB 1 MiANpUeMIIB, [{eHTpanbHa criiika COKMBUKMX TOBAPUCTB Y KpaiHH,
Acomiariss ~ MDKHApOJAHUX  KCHEAuTOpiB  YKpaiHu, MDKHApOAHUN  COHO3
aBTOMOOIJTLHOTO ~ TPAHCHOPTY  TOINO); OO’€KTH TEXHIYHOI 1HPPACTPYKTypH
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(BUpOOHMKHM Ta CEpBICHI LIEHTPU 3 OOCITYrOBYBaHHS TEXHIYHUX IPUCTPOIB, MIO
3aCTOCOBYIOTHCSA B JIOTICTMYHIN JISTIBHOCTI: TPAHCIOPTHUX 3acO01B PI3HUX THUIIIB 1
NpU3HAYEHHS, CKJIAJChKOrO0 OOJaJHAHHSA 1 MiAHOMHO-TPAHCIIOPTHUX MEXaHI3MIB,
TOPTIBEJILHOTO 1 TEXHOJIOTTYHOTO yCTaTKyBaHHS, OPTraHi3allliHOl TEXHIKH, IPUCTPOIB
3ac00iB 3B'AI3KYy, CHCTEM O€3IEKH Ta II0XKEXKHOI OEe3MEeKHU; BaHTaKHI TEpMiHAJH,
TPAHCHOPT Ta CKJIAJM 3arajlbHOTO KOPHUCTYBaHHs, TapoNaKyBalbHI MIANPUEMCTBA,
TOII0); 00 €KTH 30BHINTHBOEKOHOMIYHOI 1H(PACTPYKTypu (MUTHI CIy>KOHU, TOPToOBI
MPEJACTaBHUIITBA JIepKaB, IIEHTPH MDKHAPOIHOI TOPTIBII TOMIO); OO0 €KTH
iHpopMariiHoi  1HGpacTpykTypu  (WiAmpueMcTBa  3B’s3Ky,  1H(oOpMaIiifHO-
TEJICKOMYHIKAIIifHI ~Mepexi, CIyXOu mATpUMKH, (ipMu 3 po3poOku Ta
BIIPOBA/DKEHHSI TMPOTPAMHOTO 3a0e3MeueHHs] TOI0); OO0 €KTH KOHCYJIbTAI[IHOT
iHGpacTpykTypu  (KOHCAITHHIOBI  (ipMH, ayJUTOPChKI KOMIIAHIi, TMpPaBOBI
KOHCYJIBTALIIHI HEHTPHU TOLIO); 00’€KTH 1HHOBALIWHOI 1HPPACTPYKTypH (HAYKOBO-
JOCITITHI OpraHi3arlii Ta KOHCTPYKTOPChKI OI0pO, 10 3aMar0ThCsl PO3POOKOI0 HOBUX
BUJIIB TapH, MPOEKTYBAHHSIM CKJIaJCbKOTO0 OOJaAHaHHS 1 MiAHOMHO-TPAHCIOPTHUX
MEXaHI3MiB, OLIBII MPOAYKTUBHUX 1 EKOHOMIYHHMX, MAapKETHHTOBI (GipMu, SIKi
BUBYAIOTh 1 MPOTHO3YIOTh PUHKH JIOTICTUYHUX MPOAYKTIB 1 MOCIYT, JIOTICTHYHI
bipMu, K1 po3poOJSAIOTh ONTHUMAIbHI MapHIPYTH PYXy MACaXUPCHKOTO Ta
BAHTAKHOTO TPAHCHOPTY, MPOEKTYIOTh palllOHAIbHI CKJIQJChKI TEXHOJOT1YHI
IpoLECH BaHTakomepepoOKku, Tomo). CiiJ 3a3HAYUTH, IO BCl TPYNH CKIIAJOBHX
1H(PACTPYKTYpH JOTICTUKH TICHO B3a€EMOIIOB'A3aH1 1 CHIJIBHO BUPINIYIOTh 3aBIaHHS 3
HaJIlaHHS SKICHUX JIOTICTUYHUX TOCIYT ClOXKHMBadyam. Tak, TEXHIYHI MPUCTPOI, L0
3HaXOJATHCS B €KCILTyaTallll y TOProBO-MOCEPEAHUIILKUX OpraHi3alliid, 110 BXOJSATh B
00CITyTOBYIOUY TPYIY, PEMOHTYIOTHCS B CEPBICHUX IEHTpPax, IO MPEICTaBISIOThH
TEXHIYHY TpyHy. CIy’)kKOM Ta Oprasizauii perjaMeHTye Tpylu HaJalTh JOMOMOTY
CHIJIKaM Ta acollialisiM, 0 BXOAATh B CYCIUJIbHY IPYIly. OpPraHd BUKOHABYOI BJIAJIU
(iHCTUTYLIMHA Tpyna) 3IIHCHIOIOTH KOOPJWHAINI0 MISUTBHOCTI, sIKa peai3yeThes
MPaKTUYHO Y BCIX Tpynax CKJIQJOBUX 1HPPACTPYKTypu JOTICTUKH. ['pyrmyBaHHS
00'€KTIB BHYTPIIIHKOI 1HGPACTPYKTYPH JIOTICTUYHOI MisUTBHOCTI MiJNPUEMCTBA
HaBeJICHE Ha puc. 2.

Ckitancpka Maninynsuiiina TpancnoptHa
1H(ppacTpyKkTypa iH(pacTpyKTypa 1H(pacTpyKTypa

JlorictTuuna qissjabHiCTH

oprasizamii
[TakyBanpHa Indopmariitna CepsicHa
1HpPaCTPyKTypa iH}pacTpyKTypa 1HppacTpyKTypa

Puc. 2. OO'ekT BHYTpPIIHBOI 1HPPACTPYKTYPU JIOTICTUYHOI JISITBHOCTI
oprasi3arii
IDicepeno: cghopmosano asmopom
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BBaxxaemo, 1m0 10 psay 00'€KTiB BHYTPIIIHBOI 1HPPACTPYKTYPH JOTICTHUHOI
TISAIBHOCTI  (QipMH  MOXHA BKJIIOYAUTH: OO0 €KTH CKJIAACHKOI 1H(PACTPYKTYpH
(ckmanachbkl OyAWMHKH 1 CIIOPYAM, OCHOBHE M JOMOMIKHE YCTaTKyBaHHS CKJIAJIIB);
00’€KTH  MaHINyJAMiNHOT  1HPpacTpykTypu (BHYTpIIIHIA TpaHcmopT (BI3KH,
CJIEKTpPOKapH, MITAOMHUKUA TOIO), JOMOMIXKHE YyCTaTKyBaHHA (KOHTEHHEpH,
MICTKOCT1)); O00’€KTH TPAHCIOPTHOI 1HPPACTPYKTypU (TPAHCIOPTHI 3aco0H,
TPAHCIIOPTHI MYHKTH, IUISXH BCIX BHUJIIB TPAHCIOPTY, JOTOMIKHE OOJagHAHHS IS
00CITyroByBaHHs IIISXiB); 00’€KTH MaKyBaJbHOI 1HGPACTPYKTYypH (Tapa, yNakoBKa,
nakyBajJbHe O00JaAHAHHA); 00 €KTH 1HQOpMAItHOI 1H(PACTPYKTypu (IporpamHe
3a0e3neyeHHs, 3aco0M OPITEeXHIKH, 3aco0M KOMYHIKallii); 00’€KTH CepBICHOI
1HGpacTpyKTYpH (PEMOHTHI II€XH, 3allacHl YaCTHUHH, 3anmpaBku). [lixnmprueMcTBO MOXKe
MaTH BIIACHI O0'€KTH JIOTICTHYHOI 1H(QPACTPYKTypH, a MOKE BHUKOPHUCTOBYBATU
BIIMOBIHI O0'€KTH IHIIMX MIAIPUEMCTB Ta opraHizailii. BucHoBku. Takum yuHOM,
Ha Hally AyMKY, 1H(PacTpyKTypOrO JIOTICTUYHOI MJISUTBHOCTI MIAMPUEMCTBA €
CYKYIHICTIO 30BHINIHIX Ta BHYTPINIHIX 00’€KTIB, 5K (OPMYIOTh MEXaHI3M pPyXY
MarepialbHUX Ta CYNyTHIX 3 HUMH IOTOKIB BiJf BUpOOHHMKAa 10 cmoxkuBada. [lo
30BHIIIHIX 00’ €KTIB 1HOPACTPYKTYPH JOTICTUYHOI ISIIBHOCTI MIJIPUEMCTBA MOKHA
BIJIHECTU OO0’€KTH I1HCTUTYIIHHO-PETJIAMEHTYIOUO1; TOPTiBEIbHO-TIOCEPETHUIIBKOT;
(h1HaHCOBO-KPEAUTHOI; KaJpOBOi; IPOMAJCHKOI TEXHIYHOI; 30BHINTHHOCKOHOMIYHOI;
iH(dopMaIiiHOT; KOHCYJBTAIlIMHOI; 1HHOBALIWHOI 1HGpacTpykTypu. BHyTpinHI
00’ekTH 1HQPACTPYKTYpPH JIOTICTUYHOI JISUIBHOCTI MIANPUEMCTBA BKJIIOYAIOTh
00’€KTH CKJIAJICbKO1; MaHINMyJIALIMHOL, TPAHCIIOPTHOI; MAaKyBaJIbHOI; 1HOpPMAILiiTHOT;
cepBicHOI 1H(pacTpykTypu. ['nmobasizaliisi JOTICTUYHOI JISJIBHOCTI Ta peai3allis
MOTEHI[laly EKOHOMIKM YKpaiHu mOoTpeOye 3IIMCHEHHS TMOJANbIINX HAyKOBO-
MPUKIAIHUX JIOCHIIPKEHb, CIPSMOBAHUX Ha PO3POOKY KOMILIEKCY 3aXOMdiB 31
CTBOPEHHSI PO3BUHEHOI Ta Pal[lOHAIBHOI IHPPACTPYKTYPH JIOTICTUYHOI JISIBHOCTI 3
MO3UIII CUCTEMHOTO MiIX0Ty Ha MIKPO-, ME€30- Ta MAaKPOPIBHSX.
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CYHIHOCTDBb U COCTABJIAAIOUNINE UHOPACTPYKTYPBI
JOI'NCTUYECKOM NEATEJBHOCTU B YKPAUHE
CwmupHoBa H.

Ocywecmenen Kpumuyeckull aHaiu3 nooxo008 K onpeoesieHuto IKOHOMUYECKOU
Kamez2opuu  «Jlocucmudeckas uH@pacmpykmypa npeonpuamusy. Ilpeonoscero
VMOUHeHUe  Kame2opuu  «UHGpAcmpykmypa  J02UCMUYECKOU  OesmelbHOCmU
npeonpuamusy  KakKk  COB0KYNHOCMU  GHEWHUX U  GHYMPEHHUX  00beKmos,
GopmMupyroOwux Mexamuzm OBUNCEHUs MAMEPUATbHLIX U CONYMCMEYIOWUX UM
nomoko8 om npouzgooumensi K nompebumenro. K eHewHum obwvexmam
UHpacmpykmypol  J102UCIMUYECKOU  O0esImelbHOCMU — NPEeONnpUsimusi  OMHeceHbl
00beKmMbl  UHCMUMYYUOHAIbHO-PE2NAMEHMUPYIOUell,  Mmope080-noCPEeOHUUECKOl,
GDuUHAHCOBO-KPEOUMHOLL, Kaopoeol, 2PAACOAHCKOU, MeXHUYeCKoll,
BHEUHEIKOHOMUYECKOU, UHDOPMAYUOHHOU, KOHCYIbIMAYUOHHOU, UHHOBAYUOHHOU
ungpacmpykmypol. K eHympennum obvexmam un@dpacmpykmypol j102UCUYECKOU
0esimeIbHOCMU NPeonpusimusl 8KI04UeHbl 00beKmyvl CKIA0CKOU, MAHUNYIAYUOHHOU,
MPAHCNOPMHOU, VRAKOBOYHOU, UHGOPMAYUOHHOUL, cepsucHoU
ungpacmpyxkmypul.llonyuennvle pezyromamuvl  mocym Oblmb HANPAGIEHbl HA
COBEPUIEHCNBO8ANHUE — NOHUMAHUA ~ COCMABA U  3HAYEHUs  UHGPACmMpPYKmMypbvl
JIO2UCTMUYECKOU oesmenbHoCmuU PYKOBOOUMENAMU u cneyuanucmamu
OmeuecmeeHHbIX OP2aHU3aAyULl U NPUHAMUS UM O0Jlee COBEPUIEHHBIX YNPABIEeHUECKUX
peuteHull.

Kntouesvie cnoea: ungpacmpykmypa, Jjnocucmuyeckas —O0esmeibHOCb,
00veKm UHGpacmpyKkmypul, Jo2ucmudeckue YCiyeu, opeanuzayus; obdecneueHus;
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cucmema, npeonpusmue.

NATURE AND COMPONENTS OF LOGISTICS INFRASTRUCTURE
IN UKRAINE
Smyrnova N.

Currently one of the most urgent tasks of improving conditions for the
formation of economic development is to create a developed logistic infrastructure.
However, the views on the nature and composition of the logistics infrastructure are
contradictory, and the composition of the organization’s logistics infrastructure is
not sufficiently systematic, mainly in terms of the environment. Specifying the nature
and components of the logistics infrastructure business in Ukraine, we believe, will
help create a system model of the logistics of a particular company and requires
further research.The purpose of the research is to clarify the essence of the category
"enterprise’s logistic infrastructure”, the composition of its objects and the detailing
of these objects for Ukrainian organizations Research methods are: specification;
monographic method; critical analysis, synthesis. We believe that the logistics
infrastructure of the company is a combination of external and internal objects that
form the mechanism of movement of material and associated with them flows from
producer to consumer.Given this definition, the objects of the external and internal
logistic infrastructure of the organization can be grouped according to their
functional roles. Among the objects of external logistic infrastructure of the
organization offered are: objects of institutional regulatory infrastructure (the
legislature, executive and judiciary and local authorities dealing with transport and
road facilities, Tax, Sanitary Inspection Service, standards bodies and metrology,
etc.); objects of trade and intermediary infrastructure (trade exchanges, trading
houses, broker, agency, commission, company, wholesale markets, retail stores, etc.);
financial and credit facilities infrastructure (banks, insurance companies, leasing
companies, currency exchanges, etc.); infrastructure facilities personnel (labor
exchange, employment agencies, employment centers, etc.); objects of social
infrastructure (international and domestic logistics association Chamber of
Commerce, the Ukrainian Union of Industrialists and Entrepreneurs, the Central
Union of Consumer Societies of Ukraine, Association of International Freight
Forwarders of Ukraine, the International Road Transport Union, etc.); objects of
engineering infrastructure (producers and service center for technical devices used
in logistics activities, vehicles of different types and purposes, handling equipment
and handling machinery, commercial and technological equipment, office equipment,
devices communications, safety and fire safety, cargo terminals, transport and public
warehouses, packaging enterprises, etc.); objects of foreign infrastructure (customs
services, trade representative of State, World Trade Center, etc.); objects of
information  infrastructure  (enterprise  communications, information and
telecommunications networks, support services company for the development and
implementation of software, etc.); facilities of infrastructure advisory (consulting
firms, accounting firms, legal counseling centers, etc.); objects of innovation
infrastructure (research organizations and design offices involved in the development
of new types of packaging, design and handling equipment handling machinery, more
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efficient and economic, marketing firms that study and predict the markets of logistics
products and services, logistics firms who develop optimal routes of passenger and
freight transport, warehouse design rational processes of cargo, etc.). The company
may have its own logistics infrastructure facilities, and can use appropriate objects of
other companies and organizations. Globalization of logistics activities and
implementation of Ukrainian economy capacity need to make further scientific and
applied research aimed at developing complex measures to create advanced and
efficient logistics infrastructure on the base of system approach at micro and macro
levels.

Key words: infrastructure; logistic activities; the infrastructure object;
logistics services; organization; software; system; enterprise.

TEXHIYHI HAYKHU

YK 629.114.2.004.5 DOI: 10.37000/abbsl.2019.94.17
BUBIP PEXKUMY POBOTU MAILIMHHO —- TPAKTOPHUX ATPET'ATIB
A. SIxoBenko, B. Makapuyk, B. Cep0inoB
OoecoKuil 0epaHcasHULl aepapHuli yHisepcumem

Bubip naubinbw eucionozo pescumy pobomu mpakmopHux OBUSYHIE 3A8HCOU
XBUNIOE eKCNIYamayiliHUKI8 CilibCbkococnooapcbkoi mexuiku. Ilpu xomniekmyearnHi
MauwuHHo-mpakmopHux acpezamié (MTA) cmae numanusa sk eucioniute nidiopamu
CINbOCNMAWUHRY 00 MPAKMOp wob odepaicamu OinbuLy NPOOYKMUBHICIb azpezam) 3
MEHUIOK 8UMPAMOor0 naiuea ma zabesneyumu Haoditiny pobomy 08USYHa MpaKmopd.
Jlocniooicennss baeamvox eueHux noxazanu i bazamo xkpumepiie uu cnocooie O0is
BU3HAYEHHSI CINYNeHsl HABAHMAICEHHST O8USYHI8 MPAKMOPI NPU 8UKOHAHHI NONbOBUX
pobim. Bounu  pexomenoysanu  xoe@iyienm — 0ONyCMUMO20 I MOMCIUBO2O
NepeeanmaniCceHts O08USYHA, 3AHOC KPYMHO20 MOMEHmY O8USYHA, CMYNIHb
HEepPIGHOMIPHOCMI MsA208020 ONOPY azpezamy, CepeoHI0 NOMYIHCHICMb O08USYHA 8
OaHULl MOMEHmM Yacy, 4acmomy obepmanHs 8and O8USYHA HOMIHAIbHY, XOJOCMO20
X00y | MIHIMANbHY, CepeOHbOK8aOpamuyHe BIOXULEHHI MOMEHMIB ONopy azpe2amy.
IIpakmuuno yi nokazHuKu 8U3HAYUMU 011 ONMUMATILHO20 pedicumy pooomu MTA na
PIBHUX CLIbCbKO2OCNOOAPCOLKUX podomax eaxcko O0as1 mexauizamopis. CyuacHi
MPAaKmopu Maroms HOMYAHCHI O8USYHU, 3 GEIUKUM YUCTIOM 00epmié KOMIHYACMO20
sana. Y enacnuxie mexuiku Oinvule 8Cb020 YiKasums NUMAaHHsI NPoOYKMUGHOCmi ma
exonomiyunocmi pooomu MTA, wob xodxcnuu kBm nomyxcnocmi 0sucyna npuHocus
Oinvute kopucmi. Tomy mu peKoMeHOYEMO 8 AKOCMI Kpumepito onmumizayii (6u6opy
pexcumy pooomu MTA minimanoui numomi enepeosumpamu, ye MIHIMATbHE
BIOHOUWIEHHSI HOMIHANBHOI NOMYHCHOCMI OB8USYHA MPAKmMopa 00 NpOoOYKMUSBHOCHI
azpezamy, AKa 3anedxcums 6i0 WUPUHU 3aX6amy azpe2amy i WeUOKOCHI U020 pYX).
Yum menwe 0yoe ye GIOHOUIEHHS, MUM 6UIOHIWe 1 Oilbule eKOHOMIYHe 0)yoe

117



AGRARIAN BULLETIN OF THE BLACK SEA LITTORAL, 2019, Issue 94

guxopucmannsi pooomu MTA. I eénacnux mexnixu 6yoe 3a8cou 3Hamu, sIKy KOPUCMb
LOMY NPUHOCUMb KOXCHUL KBm nomyoxcnocmi 0sueyna mpaxkmopa.
Knirouoei cnoea: pesxcumu, onmumizayis pobomu, enepeo3ampamiu.

Beryn. [l eKOHOMIYHOT OIIHKA MEXaHI30BaHUX TEXHOJOT1M 1 KOMILUICKCIB
TEXHIYHUX 3aC001B POCTUHHUIITBA, IS ((OPMYBaHHS MAIIMHHO - TPAKTOPHOT'O MapPKy
CUIBCHKOTOCTIOAPCHKUX MIAMPUEMCTB 3aCTOCOBYIOTH Pi3HI METOJWKH BU3HAYEHHS
TEXHIYHO — €KCIUTyaTaIlllfHIX MapaMeTpiB MAIllMHHO — TpakTopHuX arperatis (MTA).

IIpobaema. OHOBNIECHHSI HOMEHKIATYPH TEXHIKH, 110 BUITYCKAETHCSA 3aBOJIaMHU
CUIBrOCTIMAIIMHOOYIyBaHHS, HE 3aBXKIW BIIOOpaXaeTbcs B THUIIOBHUX HOpPMax
BUPOOITKU, AKI BIJICTAIOTH B PUHKY TEXHIYHHUX 3ac00iB. A PHHOK Bce OuiblIe 1
Oinble po3MMPIOEThCs. BincyTHa iH(opmalis mMpo ONTHUMAalbHI PEKUMU POOOTH
JBUTYHIB, 110 HE JI03BOJISI€E BUOPATH HAWOLIBII BUTIIHUNA PEXUM POOOTH 3 METOIO
OJIep’KaHHsI MaKCUMaJIbHOI IPOAYKTUBHOCTI arperary.

AHaJgi3 ocTta”HiX AociaimkeHb Ta myoOaikaumiii. Ile moxxna BimHecTu 1 110
IPOEKTYBAaHHS TEXHIYHOI'O OCHALICHHS POCIMHHMUITBA 3 PO3IJSAOM B SIKOCTI
IbTEPHATHUBH CLILCHKOTOCTIOAPCHKOI TEXHIKM 1HO3EMHOTO BHUPOOHMIITBA, MO SIKiM,
K IpaBWJIO, BIJCYTHA IOBHA 1 JOCTOBIpHa 1H(OpMalis HPO BEIUYMHY 3MIHHOI
IPOAYKTUBHOCTI 1 BUTpATi MajuBa CTOCOBHO JO YMOB BITUM3HSHOI'O BUPOOHMIITBA,
HE MPUBOJATHCSA ONTUMANbHI PEKUMHU pOOOTH ABUTYHIB MOOUIBHOI TeXHIKU. Yepes
HEpIBHOMIPHICTh 3MIHM 30BHIIIHBOIO HAaBAaHTAXEHHS HEMOXJIMBO MIAI0OpaTu
HOMIHAJIbHE HABAaHTAXXEHHS B SAKOCTI pOOOYOro peXUMy JBHUIYyHA, 1100 HOro
€HEepPreTuyHl MOXKJIMBOCTI BUKOPHCTOBYBAJIMCh MaKCUMalibHO e(eKTUBHO. Tomy
3aCTOCOBYIOTh PI3HI KpUTEpIi onTUMI3alii AJi1 BUOOPY HAWOLIbII BUTITHOTO PEXUMY
poOOTH ABUTYHA: MPOAYKTHBHICTH arperary, BUTpaTa MHajluBa, MPUBEICHI 3aTpaTH,
€HEProEMHICTh MPOLIECY, BAPTICTh OJUHULI MTPOYKLIL Ta 1HIII OKa3HUKH [1,2,3].

Mera pocaimxenb. Bubip kputepiro e(peKTUBHOCTI TNpu OOTPYHTYBaHHI
ONTUMAJIbHUX TIOKA3HUKIB 1 pexxuMiB poOoTH MTA € myxe BaKJIUBUM, TaK K BiJ
BUOOpPY 3ajekaTh pe3yJabTaTH poOOTH arperaty, e(EeKTUBHICTh EKCIUTyaTallii
TEeXHIKH.

PesyabTatu gociimkedb. JlocmiDKeHHS OesSkuX BueHuX [1] mokaszamm, mio
Kputepii epeKTUBHOCTI ( UM ONTUMI3AIli), sIKI 3aJIeKaTh BiJl (PakTOpiB, IO BECh HacC
3MIHIOIOTBHCSI, TP BUKOHAHHI TEXHOJIOTIYHHMX ONEpalliii CyTT€BO BIUIUBAIOTH Ha
ONTUMYM TIOKa3HWKa. ToMy B yMmoOBax eKCIUIyartauii MOTpiOHE 3acTOCyBaHHS
ABTOMATHYHOI omnTuMizalii pexuMiB pobotu [1]. Pesymbratu npociimkeHsb [2]
MOKAa3ylOTh, IO BIIXWJCHHS HAaBaHTAXCHHs [BUTYHA BIIBO YM BIPAaBO BiJ
ONTUMAJIFHOTO MPU3BOAMTH JI0 3HUKCHHS MPOTyKTUBHOCTI arperaTy Ta HOro TEXHIKO
— €KOHOMIYHUX NOKa3HMKIB. Hanpuknan, npu 3MiH1 CTyNeHs] HABAHTA>KEHHS IBUTYHA
Ha 1.2% (3 0.9 no 0.8) migBuiyeThcs coO01BApTICTh BUKOPUCTAHHS TpakTopa Ha 16%.
[Ipu 3MiHI cTyneHss HaBaHTaxeHHs ABUTyHa Ha 23% (3 0.9 mo 0.7) cobiBapTicTh
nigBuiyeTbest Ha 35%. [lpu BuOOpi 3aBaHTa)KEHHS JBUTYHA MOTPIOHO BpaxoBYyBaTu
Te, 110 IpPHU 3MiHI MOMEHTY OIOpYy arperary BOHO HE IMOBHHHO BHMWTH 3a MEXI
PETyJIATOPHOI TJIKK HOTO XapakTepucTHku. [IpornonyBanace HacTynHa Gopmyia st
BU3HAYCHHS CTYIICHI 3aBaHTAXXEHHS ABUTYHA [2].
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{=1- (VK B r;ﬂ) (1), neVk - Koe(dimieHT MOXJIMBOTO IEepPeBaHTAKCHHS
ABUTYHA; &; — KOE(IIIEHT AOMyCTUMOTO IEPEBAHTAXKEHHSI IBUTYHA.

Ha opanmi s pi3HUX TPakTOpIiB BCTAHOBJIECHI HACTYNHI 3HAYEHHS
KoeiIieHTIB X MoKa3HUKIB : Vk=1.2-1.49;&,=0.732-0.94.£,=1.022 -1.04 .

[IporoHyBajgoCh TaKOXX BH3HAYaTH palliOHAJIbHY CTYIiHb 3aBaHTAKEHHS
asuryHa 3 popmynu: &= (1+p)/(1+a), (2), ne L — 3amac KpPyTOro MOMEHTY
JIBUTYHA; O _ CTYITiHb HEPIBHOMIPHOCTI TATOBOTO OTIOPY arperary.

[Ipodgecop HO.K. Kiprbas [3] mnpomonye ¢dopmyny [ BHU3HAYCHHS
ONTUMAJILHOTO 3aBAaHTA)KEHHs JBUTYHA TPAaKTOpa MO HAWOLIBIINA MPOTYKTUBHOCTI 1

K

pomr.=—— A —

CKOHOMIYHOCTI arperaTy 10 BUTpaTi HaluBa: 140508 (3), e K, — koedirienT
JOIYCTUMOI'O TEPEBAHTAXEHHS JBUTYHAa IPU YMOBI O€33ylNMHHOI pOOOTH; OR —
HEPIBHOMIPHICTB TSATOBOTO OINOPY.

[lo edexkTuBHIN NOTY)XKHOCTI ONTUMalIbHE HABAaHTAXKEHHS MOXe OyTH

J‘II- i n - o
BHU3HAYCHE 3 QOPMYIIH : &y = \':i-]{ (4), ne Neicp. — cepeaHs B JaHHI MOMEHT Yacy
i HI: .

MOTYKHICTh JBUTYHA, KBT; Neyi?. — cepelHe 3HaA4€HHS HOMIHAJIBHOI MOTYXHOCTI
JIBUTYHA, KBT.

3naueHHss New® MPOMOHYEThCS BHU3HAYATH B TOUIl TMEPETUHY (TMEPEXOy
(baKTUYHOTO 3aBaHTAXXEHHS B1J PETYJIATOPHOI JO KOPEKTHOI TUJIKK) XapaKTEPUCTUKU
neuryHa. Il[o6 BuKOpUCTAaTHM L0 METOAMKY MOTPIOHO MaTH NPUCTPIH, SKHUM
KOHTPOJIIOE€ 3aBaHTAXXEHHA 1 HaNiiHy poOoTy nBuryHa. Jleski BueHi, taki sk JI.E.
AreeB [1] Ta iHIII B SIKOCTI KpUTEPIiB €(dEKTHUBHOCTI MPU BUOOPI ONTHMAIBHOTO
HABAHTAKEHHS 3aCTOCOBYBAJIM: MPOJYKTUBHICTh arperaTty, NaJIuBHY €KOHOMIYHICTb 1
MUTOMY EHEPrOoEMHICTh CUIbCHKOTOCIOJAPCHKUX POOIT, YacTOTy 0OepTiB Basia

| T . Mo fo o2
|1+ﬁl__[{i+[{1:|+ MU (G- Ky —

My

JBUTYHA. $yponr, = |

1)
(5), me Ny Ny, Nmin - YacToTa

3[2—({1-0.55)]

oOepTaHHs Bajla JBUTYHA HOMIHAJIbHA, XOJIOCTOrO X0y, MiHIMaJIbHA.

BucnoBku. CydacHi TpakTOpH, SIK MPAaBUIIO, BC1 MalOTh MOTYXHUW JBUTYH 3
BEJIMKUM YHCJIOM OOEpTIB KOJIHYACTOrO Bajy. TSAroBWil Kiac TPaKTOpPIB, SKOTO
TOTPUMYBAIUCh TPAKTOPOOYIIBHUKH, 3apa3 HIBEIIOEThCA. EKCIUTyaTaliitHUKK
paHimie koMiuiekTyBaau MTA 3 TakuMH CLIbrOCIIMAIIMHAMH, TATOBHUH OIIp SIKUX
OB — MEHII BIAMOBIIAB TATOBOMY Kilacy Tpakropa. CydacHi 1HO3eMHI TPaKTOpHU
B3arajii KJIacu(iKyrOThCS MO 1HTEpBalIy MOTYXKHOCTI JBUTYHA, IIPU YOMY y BEJIMKHX
inTepBaax. CamMi X  JBUTYHH  BOJIOMIIOTH  BEJMKUMHU  Koe]illl€HTaMu
nepeBaHTaxeHHs. Tomy ontumizamiss podotn MTA 3 Takumm dopcoBaHUMH
JIBUTYHAMH TIOBUHHA TPOBOJAUTHUCH MO KPUTEPII0 OOYUCIICHb peanbHOl podoTn. Tum
maye B CY4YaCHMX  yYMOBaXx  MOBCIOAHOTO  (€pMEpPChKOrO  BEACHHS
CLIIBCHKOTOCIIOIAPCHKOT0 BUPOOHHUIITBA BIIACHUKIB TEXHIKHM OLIbIIIE BCHOTO I[IKABUTH
MUTaHHSA MPOJYKTUBHOCTI Ta E€KOHOMIYHOCTI TPU BUKOPUCTAHHI TEXHIKH, 100
KOXXHUM KBT MOTY>KHOCTI IBUTYHAa MPUHOCUB OIbIIIE KOPUCTI. MU pEKOMEHIyEMO B
SIKOCT1 KpUTEPIsl KOHTPOJIA OnTHUMi3alli (Buoopy pexumy podotu MTA) miHiManbH1
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nutomi erepro3arpatu (Em) Buznauatu Hamor hopmymnor: E; = Ne/ (Bp+Vp) — min
(6), ne Ne - HOMIHaJIbHA MOTYXHICTh JIBUTYHA TpakTopa; By - peaipHa mmpuHa
3axBaty MTA; V- poboua mBuakicte MTA.

CratuyHa oOpoOKka momnepeHiX BUPOOHUYMX BUMIPIB MOKA3ye€, 110 KPUTEPIi
(6) onHoyacHo Oyzae 3a0e3nedyBaTH MIHIMYM BUTpaTH MajvBa IpH poOOUOMY X0l
MTA, a TakoX MaKCUMyM ITUTOMO1 YMCTOT MPOYKTUBHOCTI arperary.
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BbIBOP PEXKUMA PABOTbBI MAILIMHHO — TPAKTOPHBIX
AT'PEI'ATOB
Axosenko A., Makapuyk B.,Cep6unos B.

Buvibop naubonee 6vic00H020 pedxcuma pabomvl MpaAKMoOpHHLIX Osucamerel
gce20a GOIHYem IKCHIYAMAYUOHHUKOS CeNbCKOX03alcmeenHou mexHuku. Ilpu
KOMNJIEKIMOBAHUU MAUUHHO-MPAKmMOpHuIx azpecamos (MTA) cmanosumcs éonpoc
KaK 8vicooHee nodoopams CelbXo3Mawuny K mpakmop umoobvl noIyYums 001bULYIO
NPOU3BOOUMENbHOCMb az2pe2ama C MEHbUWUM pPACX000M MONAUBA U obecnedums
HaoedicHyto pabomy ogueamensi mpakmopa. Mcciedosanus MHO2UX YUeHbIX NOKA3AIU
U MHO20 Kpumepues uiu cnocobos 0. onpedeiieHusi CmeneHu Hazpy3Ku ogueameretl
MPAaKmopos npu 8bINOJIHEHUU nonesvix pabom. OHu peKkomeHoo8anu KodIphuyuenm
00NYCMUMO20 U BO3MONCHO20 Nepecpy3Ku 08ucamens, 3aHOC KpYmsAaue20 MOMeHma
oguzcamesi, CmMeneHb HePAGHOMEPHOCMU MsA208020 CONPOMUGNEHUA azpe2amda,
CPEOHI0I0 MOUWHOCb 08UcAMeNs 6 OAHHbIU MOMEHM 8PEMEHU, Yacmomy 8paujeHus
gana Oeueamensi HOMUHANBHYIO, XOJIOCMO20 X004 U MUHUMATbHYIO, CpeoHee
OMKJIOHEHUEe MOMEHMOE8 conpomuenenus azpecama. llpakmuuecku smu nokazamenu
onpedenums 01  ONMUMATLHO20 pedcuma pabomvr MTA Ha paznuunvix
CeNIbCKOXO3ANUCMBEHHbIX  pabomax mpyoHo O0aa mexanuszamopos. (CoepemeHHbie
MPAKmopvl  UMerom MOwHble Oueamenu, ¢ OOXLUWUM HUCIOM 0O0POMO8
KOJleHuamozo eana. Y enadenvyes mexHuku OONvblle 6ce20 UHmepecyem 60Npoc
npou3800UMeNbHOCmuY U IKOHOMUYHocmu pabomvr MTA, umobwvl kadxicowiii kBm
MOWHOCMU 08ueameisi NPUHOCUNL Oonbue noiv3vl. Ilosmomy mvl pekomeHOyem 6
Kauecmee Kpumepusi onmumuzayuu (6vioopa pesicuma pabomoi MTA) munumanvHsie
YVOenbHble  dHep2o3ampamvl, MO  MUHUMATbHOE  OMHOUleHUe  HOMUHAIbHOU
MOWHOCMU O8u2ameins mpakmopa K HpOU3B0OUMENbHOCMU azpe2amd, Komopas
3asucum om WUPUHBL 3X6amMa azpe2ama U cKopocmu e20 0sudxiceHus. Yem meHvue
OyOem 3mo omHoulenue, mem 8bi2o0Hee U 601ee IKOHOMUUHOE OYOem UCNONb308aHUe
pabomvr MTA. U enadeney mexuuxu 0Oyoem 6cee0a 3HAMb, KAKYIO NOJb3Y €M)
NPUHOCUM KaXCOblll KBm mowmnocmu osueamens mpaxmopa.

Knroueswie cnoea : pesicumvl, onmumuszayus pooomol, eHepeo3ampamsi.
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CHOICE OF THE WORK OF MACHINE - TRACTOR AGGREGATES
Yakovenko A. Makarchuk V., Serbinov V.

The choice of the most profitable mode of operation of tractor engines always
worries the operators of agricultural machinery. When completing machine-tractor
aggregates (MTA), the question becomes how to choose a farm machine to a tractor
in order to obtain higher productivity of the unit with less fuel consumption and
ensure the reliable operation of the tractor engine. Research by many scientists has
shown a lot of criteria or methods for determining the load level of tractor engines
when performing fieldwork. They recommended the coefficient of permissible and
possible overload of the engine, the displacement of the torque of the engine, the
degree of irregularity of the traction resistance of the unit, the average engine power
at the given time, the engine speed, nominal, idling speed and the minimum, the mean
square deviation of the moments of resistance of the unit. Practically these indicators
to determine for the optimal mode of operation of the MTA on various agricultural
work is difficult for the mechanics. Modern tractors have powerful engines, with a
large number of revolutions of the crankshaft. The owners of the technology are most
concerned about the performance and cost-effectiveness of the ATS, so that each
engine power in kW brings more benefits. Therefore, we recommend the minimum
specific energy consumption as an optimization criterion (ATA operation mode
selection), this is the minimum ratio of the tractor's nominal tractor power to the
unit's performance, which depends on the width of the unit's capture and speed of its
movement. The less this relationship, the more profitable and more economical it will
be to use the work of the MTA. And the owner of the machinery will always know
what kind of benefits he brings to each kilowatt tractor engine power.

Key words: regimes, work optimization, energy loss.
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E®EKTUBHICTb BUKOPUCTAHHSA 3bUPAJIBHO-TPAHCITIOPTHHUX
KOMIIJIEKCIB 11O EKCIINTYATAIIMHUM TA EHEPTETUYHUM
IHOKA3ZHUKAM
. omyuui, II. YerysinoB
OoecbKuti 0epaHcasHUll azpapHuil yHisepcumem,

IO. €nakien
Inemumym 00cnioxcenHs IpYHMY, az2papHux mexHoN02il ma 3axXucny pociuH,
Codghis, boneapia
A. Jlinin
Ooecbka HAYIOHALHA AKAOEMIsl Xap14o8ux MmexHo02il

V cinbcoxomy eocnooapcmei ckiadosi 6UPOOHUYUX YUKTIE MAOMb IMOBIPHULL
(cmoxacmuynuti) xapaxmep. Lle ocobaueo cmocyemvcs 30UpaHHIO  8POHCATO.
Tpusanicme yvo2co nepiody 3anedxcums 6i0 NO20OHUX YMOS, 0I0N02Ii PO3BUMK)
POCIUH, COpmYy KYIbMYpu, CKIA0y IPYHMY, aASPOMEXHIYHUX nputiomie mowo. YV
38 ’A3KY 3 yum € nompeba 8 HaAyK08O-8UPOOHUYUX NOULYKAX MAKUX POopM opeaHizayii
30upanvbHo20 npoyecy, AKi oaiu 6 3mo2y 3iopamu ypoxicau y CMUCIi azpomexHiuHi
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CMPOKU MA iCMOMHO 3MEHWUMU 3a PAXYHOK Yb0o20o empamu. Memoro docniddcens €
OOTPYHMYBAHHA ~CMPYKMYPY ma CKIa0y MeXHIKU 30UupanbHO-MpaHCnOPMHUX
KOMNJIEKCi8 OJisl PI3HUX MeXHON02iU 30UpaHHsA 3EPHOBUX KOJIOCOBUX KYIbMYp HO
eKCNLYamayitHuM 1 eHepeemudyHUM HOKA3HUKAM Ol 3HUNCEHHS MAamepianbHo-
eHepeemuyHux —eumpam 30upanHs. 1A pO3PAxXyHKY — NOPIGHAHHOI  OYIHKU
EeHepeemMUyHUX SUmMpam KOMNJIEKCHO20 NAIUBA I eKCHIyamayiuHux eumpam O
PIBHUX MEXHOI02Il 300pY YPOIACAI0 03UMOI NUUEHUYT PO32TAHYMI YOMUPU MeEXHON02TL:
Mpaouyiuna MmexHoniocii — npame KoMOauHyeanus 0Oe3 NoOpiOHeHHS COOMU,
Mpaouyitina mexHoI02is — po30LTbHULL 30ip 6p0oJHCcald; HYIbOBA MEXHO02iA —
BUKOPUCMAHHA  30UPATIbHOI  MEXHIKU — B8IMYUZHAHO20  GUPOOHUYMBA,  HYIbOBA
MEeXHON02IA — BUKOPUCMAHHS 30UPAIbHOI MeXHIKU IMRNOPMHO20 8upobHuymea. /s
OAHUX MEeXHON02IU 3 MeMOOUKOI) OCMAHHIX HAYKOBUX OO0CHIONCeHb DO3POOSIEHO
MexXHON02IYHI Kapmu Ha 30ip epodxcairo o3umoi nuieHuyi. llopiensanoHuil ananiz
eKCNJLYamayitHux ma eHepeemudHuUx eumpam 300py Ypodcaro O03UMOi nuleHuyi
8KA3a6, WO HAUMEHUWIOI0 BUMPAMHOI0 € HYIb08A MEXHONO02Ie 3 GUKOPUCMAHHAM
MeXHIKU GIMYUSHAHO20 BUPOOHUYMBA, A HAUOLIbUWL GUMPAMHON € MpPAaouyiuHa
MexHOI02isl 3 npaMumM KomobauHysanuam. lIpeocmaeneni pezyromamu 00CHIOHCEHD
PI3HUX MeXHON02il 30UpaHHs 3ePHOBUX KOJIOCOBUX KYIbMYp 3a CMPYKMYpPOKH ma
CKAAO0OM MEXHIKU 30UpPAlbHO-MPAHCHOPMHUX KOMNIEKCI8 6KA3alu Ha me, Wo
3MEHWIEHHs eKCHIYamayitiHux ma eHepeemuyHux eUumpam MONCIUBO 3d PAXYHOK

30i1bUIeHHSL NPOOYKMUBHOCMI, 3MEHUleHHsT Oanancosoi eapmocmi 1 KilbKocmi
30upanvHoi mexHiKu 6 CKIaoi 30UpanbHO — MPAHCNOPMHUX KOMNIEKCI8 npu
BUKOHAHHI pOOIM 8 ONMUMAILHI A2POMEXHIYHI MEePMIHU NPU MIHIMATbHUX 8MPAmMax
yposicaro.

Knwuosi cnoea: mpaouyiiina mexHON02Is, HYIb08A MEXHON02IA, 3epPHO8I
KyIbmypu, 30UpanbHi MAWUHU, eKCHIYamayiuHi eumpamu, KOMNIEKCHe NAaluso,
eHepeemuymi 3ampamu, NOKA3HUKU, eHEPeeMmUYHULL eKGi8AaIeHMN.

Beryn. J{ns mocsrHeHHsT HaOUTBIIOT e(eKTUBHOCTI CLIBCHKOTOCIIOAAPCHKOTO
BUPOOHMIITBA HEOOXITHO BIIPOBAKYBaTHU €Hepro3oepiratoui texHosorii. Ha aBopi
PUHKOBA €KOHOMIKa 3 1 JKOPCTKOI KOHKYpEHIi€l. Ko mpocyBaTH maii
TpPaAMIIiiiHI BUTPATHI TEXHOJIOTII, TO JyXe€ CKOpPO BHUABHUTHCS, IO OUYIKYBAaHOTO
pe3yabTary (MABUIIECHHS IPOJIYKTUBHOCTI, 0OCATIB BaJIOBOI'O BUPOOHUIITBA, STKOCTI 1
3HIDKEHHSI CcO01BapTOCTI BUPOOJIIOBAHOI MPOAYKIIi) MM Tak 1 HE OTPUMAEMO.
30upaHHs 3€pHA € 3aKJIIOYHUM €TaroM MHOro BHMPOIIYBAHHS 1 BiJ MPaBUIIBHOCTI
BUOpaHOi TEXHOJIOTIl 30MpaHHs 3HAYHOIO MIPOI0 3aJEKHUTh KIIBKICTH 310paHOro
3epHa, HOro sKicTb 1 coOiBapTicTh. OgHAa 3 OCHOBHUX 3€PHOBHX KYJIbTYp, SKa
BUPOIIYETHCS HE JIMIIE HA MIBAHI YKpaiHu, ajie 1 o BCI KpaiHi - 03uMa MIISHUIIS.
[lin Hei BiBOAUTHCS OCHOBHA IUIONIA, 3alHATA MiJ] 3€pHOBI KyJIbTypH. 30UpaHHs
BpO’Kal0 3aJIe)KHO BiJ CTaHy IOCIBIB, MOTOJHUX YMOB, 3a0yp’sSTHEHOCTI Ta IHIIMX
bakTopiB 3AIMCHIOIOTh NPSIMUM KOMOalHyBaHHSIM, a00 pO3aiIbHUM crocooom [1].
30ip BpOXKaw - 1€ CKIAJAHUNA 1 TPYJOMICTKHN KOMIUIEKC poOIT, B sIKOMY OepyTb
y4acTh 3HAaYHA KITBKICTh MOOUIBHMX 1 CTaIllOHAPHMX arperariB, TPAHCHIOPTHUX
3ac00iB 1 TpymoBUX pecypciB. L{i 06cTaBMHN BUKIUKAIOTh CUTYaIlil, JUIsl BUPIIICHHS
AKMX HEOOXIJHO 3HalTM onTUMalbHI BapiaHTu. Pazom 3 TuM 1 cama
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pPECYpPCHOMICTKA TEXHOJOTIYHA oOmepalis, Ha Ky NpUIafae HaWOUIbIIl BUTPATH
eHeprii KOMIUICKCHOTO TajuBa 1 eKCIUTyaTallliHUX BHUTpaT 1 3aco0iB. Tak,
eKCIUTyaTalliiiHl BUTpAaTH Ha 301p BpOKal 3€PHOBUX KOJOCOBUX KYJIBTYp 3 MOJA 1
HOro TpaHCHOPTYBaHHS Ha TOCHOAAPCHKUMN MYyHKT Micas30upanbHOoi 0OpoOKHU 3epHa
ctaHoBISITH 50-55% Bcix BUTpar Ha Horo BupoOHHMUTBO [2]. Lle oOrpyHTOBYE
HEOOX1/IHICTh BIIPOBAKYBATH €HEPro30epirarodi TeXHOJIOTIi Ta TeXHIUHI 3aCO0U IS
ix peamizamii. Ilo3a CcyMHIBOM, CBOTOJIHI, BIAPOJKYIOUH CLIbCHKOT'OCIOIAPCHKE
BUPOOHUIITBO, MU IOBMHHI WTH IIJISIXOM BIOPOBAKEHHSA eHepro30Oepirarounx 1
pecypco30epirarounx TeXHOJOTiA. TUTbKH Tak MU 3MOKEMO BHPIIIUTH TPOOIEMH
TEXHIYHOTO Tepeo30pOEHHS CIICHKOTOCIOJAPCHKUX BHUPOOHUKIB 1 OTPUMAaHHS
KOHKYPEHTO3IaTHO1 IPOAYKIIii pocIuHHHUITBA [3].

IIpodaema. Po3poOka mepcHeKTUBHOI cTpaTerii pO3BUTKY MeXaHi3allil
30MpaHHs 3€pPHOBUX KYyJNbTYp CTaBUTbCA N0 Kiacy MpoOjaeM MPOrHO3yBaHHS
PO3BUTKY MakpocucTeM, (YHKIIOHYBAaHHSA SKHUX 3aJICKUTh BI1J B3aeMojii Oe3miui
30BHIIIHIX 1 BHYTpimHIX (akTopiB. MojepHizaiiro abo CTBOPEHHS HOBOI
PECYpCHOMICTKOI 1O CBOEMY TMpPU3HAYEHHIO ¥ MacmTabam  BHUPOOHHUIITBA
3epHO30MpaAIbHOI TEXHIKM HE MOXKHA PO3TJISAATH 130710BAHO BiJ] 3arajbHOTO CTaHY
AIIK, nmieBocTi MexaHI3MIB JEp>KaBHOI MOJITUKH ¥ COIIQJIbBHOTO 3aMOBJICHHS Ha
CUIBCHKOTOCTIONAPCHhKOI0 TpOoyKIito. [IpobGiemoro ajisi pOCIMHHUIITBA € BHCOKA
coOiBapTiCTh BUPOOJIIEHOI MPOAYKIII — 3€pHA, TOMY HEOOXIJHO BIPOBAHKYBATH
€HEProomagHl TEXHOJOTli BHUPOIIYBaHHS 1 30UpPaHHS ClLILCHKOTOCIOAAPCHKUX
KyapTyp. HaliOiunpini BUTpaTH eHeprii KOMIUIEKCHOTO TajiuBa 1 €KCIUTyaTalliiHuX
BUTPAT KOIUTIB MPUXOAATHCS HA KIHIEBUU OOCSAT MEXaHI30BaHMUX POOIT — 30MpaHHS
ypOXkaro, 0COOJIMBO 1€ BIAHOCUTHCS J0 3€PHOBUX KYJIBTYp, SIKI 3aiMatOTh 1O 00CATY
BUPOOHMIITBA B YKpAiHI OJHE 3 MEPIIUX MICIb.

AHaJi3 OCTaHHIX AOCHIIKeHb Ta myOJikaniii. AHali3 Cy4yacHOTO CTaHy
MexaHizamii 30upaHHsS 3€pHOBUX KyJbTyp B YKpaiHl BHSBIS€ ii HHU3BKY
edexTuBHICTh. CTATUCTUYHI JaH1 CBIYaTh MPO MOCTIHHY TEHICHIIO CKOPOYEHHS
3arajJbHOTO Yucia KOMOaWHIB y MapKy, 3pOCTAHHS YAacCTKHM HECHpPaBHUX MaIllWH,
CTapiHHS TapKy, 30IBIICHHS CEPEIHbOI0 HAaBaHTAXCHHS Ha KOMOAH, 301IbIICHHS
CTPOKIB 30MpaHHs W BTpaT 3epHa Bix camo omanaHHsa [4,5,6,7,8,9]. KombaiiHoBe
30UpaHHs 36pHOBUX KOJIOCOBHX KYJIBTYp Yy OUIBIIOCTI KpaiH CBITY € OCHOBHUM. [Ipu
IIbOMY 3a3BHYail TOENHYIOTh pPO3AUIBHUEN  (nBOoasHuUil) cmocid 1 mpsMe
koMmOaitHyBaHHs (oaHo(dazHwmil). KoxkHuil 3 1ux crnoco0iB MarTh CBOi IMepeBaru i
Henomiku. YuciaeHHI JaHl HAayKOBO-JOCHITHUX YCTAHOB 1 BUPOOHWUYHUX JOCIIJIIB
MOKa3yl0Th, 10 B YCIX MNPUPOJHO-KIIMATUYHUX 30HAX 1 B Pi3HI 3a MOTOAHUMU
YMOBaMH POKH IIPHU PO3AUIBHOMY CIOCO01 30MpaHHs OTPUMYIOTh HaJ0aBKy ypOXKaro
Bia 1,5 1o 5 11 3epHa 3 1 ra 1 Oubllle B MOPIBHSAHHI 3 NpsIMUM KoMOakiHyBaHHsM [10].
Pozpinpauit cnoci6 36upanns B CIIA, Kanani, Anrmii, [1IBerii 3HaXo1uTh 3Ha4YHE
nommpenHs. Y CIIIA octanHiME pokamMu pO3IUTBHUM CIOCOOOM 30upaeTbes 22,3%
MOCIBIB KOJIOCOBHX 1 1HIIUX KYJBTYP, & B OKPEMHX IITaTax PO3IUTLHUM CIHOCOOOM
30upaerbes 10 70%. PozninpHM croci® 3HaimoB 3acTtocyBaHHs B HimewuwnHi 1
iHmmx kpainax [11]. Tlpsmum xomOaiiHYBaHHSM 30UpParOTh PIBHOMIPHO CTHIJI, a
TAaKOX 3pifkeHi mociBu 3 rycrororo menme 300 creben Ha 1 M2, HM3BKOpPOCIHI i 3
mifciBoM TpaB. 30upaHHs XJi0iB MOYWHAIOTH HA MOYATKY MOBHOI CTHUIJIOCTI, KOJIU
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BOJIOTICTh 3epHa He mepeButrye 20...18 %.3anexxHo Bif 30HATBHUX YMOB MOTPEOH B
KOpMax, HasSBHOCTI TEXHIKM Yy TOCHOJApCTBaX COJOMYy 30upaioTh Iy abo
NoJpiIOHEHY, a TaKOX 3 IMPECyBaHHAM Ta PO3AUIBHUM 30UpAHHSIM COJIOMU U
noJsioBu[ 1,12].0OctanHiM yacoM 3HAYHO 30UTBIIUBCS B TOCIOJIAPCTBAX MAPK KOJIICHUX
TPaKTOPIB 1 TPAKTOPHUX mMpuueniB. JlocmimkeHHIMH BcTaHoBieHo, mo 60-70%
BHYTPIIIHbOTOCTIONAPCHKUX  TIEPEBE3€Hb MOXE OYTH BHKOHAHE TPaKTOPHUM
TpancropToM. ChOrojHI y OLIBIIOCTI KpaiH CBITY eHepros0epiraryda TEXHOJOT1SA
BiJloMa SIK HYJhOBa CHCTeMa OOpoOKku TpyHTY. llepexomsiTh Ha If0 TEXHOJOTIIO
MOCTYNOBO, MoeTamHo. [ MiHIManbHOI OOpPOOKM BHUKOPUCTOBYIOTHCS CIHEIliasibHI
KOMIUIEKCH MAIlIMH, 10 CKJIaJaloThCs 3 MOTYKHOTO TPAKTOpa, IIUPOKO3aXBAaTHOTO
KyJBTUBATOPAa 3 BHCOKO PO3TAIIOBAHOIO PaMOIO JI CYIIbHOI OOpOOKH TPYHTY 1
CTEpHBOBOI IIMPOKO3aXBAaTHOI CiBAJKU. SIK TOKa3ye JOCBiA MPOBIAHUX YKPaiHCHKUX
KOpHopauiid, 3HWKEHHS BPOKaWHOCTI MpPU NEPEeXOAl Ha MIHIMAJbHY 1 TOTIM Ha
HYJIbOBY CUCTEMY OOpOOKH IPYHTY HE BiJIOyBa€ThCs, a Ha 0OPOOITKY KyKYpyA3U Ha
3€pHO 1 Ha CHJIOC, TOPOXY BOHA HaBiTh mijBuiyetbest Ha 10...20% . Ilpu HymHOBIN
CUCTEMI TIPYHT 30BCIM He 00poOysatoTh. TiNbKH CIIOTh MIMPOKO3aXBATHUMU
CTEPHBOBUMHU CiBaJIKaMu 1 30upatoTh ypoxkail. [Ipu o0poOITKy HYJIBOBOIO CHCTEMOIO
KOMIUIEKCIB MallliH OTPUMYIOTh BpOXaiHICTh 03uMoi mnuieHuni 60 1/ra, spoBoro
SUMeHI0 — 63,6 1/ra. 3apa3 3a eHepro30epirarodyor0 TEXHOJOTIEI0 B PI3HUX KpaiHax
cBITY 00poOnserbcss Oau3pko 100 MuaH. Ta, mo ckiagae Omu3pko 12% ycix
CUTBrOCIyTi/b, 1 00'€eMH 11 BIPOBAKCHHS HECTPUMHO POCTYTH [12].

Meta pociigkenb. OOIpyHTYBAaTH CTPYKTYPY Ta CKJIAJ TEXHIKH 30UpaJIbHO-
TPAHCHOPTHUX KOMILIEKCIB JJIsl PI3HUX TEXHOJIOT1 30MpaHHs 3€pHOBHX KOJIOCOBUX
KyJIbTyp TIO eKCIUTyaTalliiHUM 1 EHEepPreTUYHHM TIOKa3HUKaM JJsl 3HIKEHHS
MarepiaabHO-€HEPreTUUHUX BUTPAT 30MpaHHS 3€PHOBHX.

Meroauka i pe3yJbTaTu A0CJHiIKeHb. [ po3paxyHKy MOPIBHAHHOI OLIHKA
E€HEPreTUYHUX BUTPAT KOMIUIEKCHOTO TIaJMBa 1 eKCIUTyaTallliHUX BUTPAT VIS PI3HUX
TEXHOJIOT1H 300py BpOXKar0 03UMOI MIIIEHHUIIl PO3TIIIHYTI YOTUPH TexHojorii [12]. 1.
TpanuuiiiHa TeXHOJNOrisA — mOpsAMe KoMOaliHyBaHHs Oe€3 MOAPIOHEHHS COJOMH. 2.
TpanuuiiiHa TexXHOJOTIS — PO3AUIbHMI 301p Bpoxaro. 3.HynboBa TexHousoris —
BUKOPUCTAHHA 30MpalbHOI TEXHIKM BITYM3HAHOrO BUpoOHUUTBa. 4. Hynbosa
TEXHOJIOT1s] — BUKOPHUCTAHHS 30MpaibHOI TEXHIKH IMIIOPTHOrO BUpOOHMIITBA. Jljis
JAHUX TEXHOJIOTIM 3a METOIMKOK [12] po3po0iieHO TEXHOJOTIYHI KapTH Ha 30ip
BpOXkar0 03UMOI MIIEHUIll. BCl TeXHOJIOT1T po3po0siIucs sl TaKUX YMOB: ILIOIIA
BUpoIyBaHHs — 630 ra; BpokallHICTb OCHOBHOT NPOAYKIii — 4,6 T/ra; BpoKaiHICTb
no6iunoi mpoaykiii 4,6 T/ra. HopmatuBHi BTpatu Bpokaro 3%; TpuUBAIICTh 300py
BpO’KAI0 TIPH MOBHIM CTUTJIOCTI 3epHa - 7 1i0.

Tpaouyitina mexnonocia - npsamve KomoOauHyeawHs. JIns 30MpaHHS BpPOXKAIO
BUKOpUCTOBYBaiucs koMOaiuu Jlon-1500 B kuUIbKOCTI 6 OAWHMIE. 3€pHO
TPAHCIOPTYBAJIOCS  BaHTAKHUMH  aBTOMOOUIsIMU-TsAradamu  KamA3-55102 3
npuyenamu ['CK-8527 B kumbkocTi 6 omunuib. KoxxeH koMOaiiH 0OCIyroByBaBCs
0COOUCTUM TpaHCIOPTHUM 3aco00M. CojloMa — He 3epHOBa MPOIYKIisl 30MpaeThCs Ha
kpait mosst arperarom T-150K-05-09 + BTVY-10 B kuibkocTi 4 OuHUIN 1
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TPAHCIIOPTYEThCS ISl CKUpTyBaHHS arperatom - MT3-80 + 2IITC-4-887A — 16
onunuilb. CxkupTtyBaHHs cosomu arperatoM FOM3-6AKIJI + [1d-0,5b — 4 oguawMIIi.

Tpaouyitina mexnonocisa - po30ilbHuil 30ip epodicaro. BimHOIIEHHS TUIONII
30UpaHHs BPOXKAI0 PO3IUILHUM 1 ipsiMuM criocoooM — 40% 1 60%. Jliis ckolryBaHHS
y BaJIKH 1 Mia01p BaJIKiB BUKOPUCTOBYIOTH JiBa koMmbaitHa [{on -1500, xarku JKBH-6,
nigoupayd I1JI -150 B kiapkocTti 2 oguuuii. [Ipsme komOarinyBanas — Jlon-1500b —
YOTUPU OJUHUII, TpaHcnopTHi 3acooum — KamA3-55102 + I'CK-8527 — uortupu
onuuuii. Conoma 30MpaeThCs 1 CKUPTYEThCS Ha Kpato moss. KimbkicTh 1 ckian
arperariB, SIK B eI TEXHOJIOT1I.

Enepeoszbepicaroua — Hynvosa mexHono2is 3 MeEXHIKOW GIMUUZHAHO20
supooHuymea - npsame kombatinyeants. Coioma He 30MpA€ThCA, a MOJPIOHIOETHCA
3epHO30MpaTIbHUM KOMOAHOM 1 pO3KUAAETHCS O TMOJI0, sIKa CTBOPIOE HA MOBEPXHI
MOJISI MYJIbUY - €KOHOMISI BUTpAT Ha 301p, TPAHCIOPTYBAHHSA 1 CKUPTYBaHHSI COJIOMH.
KinbKicTh TEXHOJOTIYHUX OIepalliii 3MEHIIYEThCS, TOMY CKJIaJ TeXHIKH 30upalibHO-
TPAHCIIOPTHOTO KOMILJIEKCY TE€X 3MEHIIyeTbcs. BinacyTHi arperatu st 300py,
MEePEBE3CHHS Ta CKUPTYBaHHS coyioMu. CKIIal TeXHIKH TEXHOJIOTIYHOTO KOMILIEKCY:
3epHO30MpanbHi kKoMOaiiHu [oH-1500 B KiIbKOCTI 6 OJMHULB, TPAHCIOPTHI 3aCO0U
1uist mepeBe3enHs 3epHa - KamA3-55102-053 — 6 oguHuIle.

Enepeoszbepicaroua mexuonocia — Hymwoea 3 MEXHIKOW IMHOPMHO20
eupooHuymea. BiIMIHHOCTI BiJ MONEPEAHBOI E€HEepro30epirarodoi TEXHOJOT —
BUKOPHUCTAaHHS KOMOAWHIB 3 IMiABUIIEHOI MPOJYKTHUBHICTIO B JIBa pa3u 1 B MCHIIIM
KUTBKOCTI, TEX B JIBa pa3u Mapku Lexion-480 B KUIBKOCTI 3 OAMHUII. 3MEHIIIYETHCS 1
KUIBKICTh TPAHCHIOPTHUX 3ac00iB i nepeBe3eHHs 3epHa Mapku KamA3-55102-053
— 4 omuHULI, 32 PaXyHOK BHKOPUCTaHHsA OyHKepa-HakonumuyBada V = 40 M i
BUBAaHTAXCHHS B  aBTOTPAHCHOPT TMPOAYKTUBHICTIO 4 T1/XxB. Po3paxyHku
eKCIUTyaTaI[ifHUX BUTpAT TPOIIOBHUX KOIITIB B YMOBHUX OAuHHIX (monapu CIHIA)
3a BCiMa PO3pOOJICHUMHU TEXHOJIOTISIM BHUKOHYBAJIHCS 32 BIJOMHUMHU METOIUKAMU 1
npejacTaBieHi B Tabmuul 1. Butpatu komruiekcHOro nanusa Ha 1 ra miomq amis i-oi
TEXHOJIOTii 30MpaHHS BpOXarw 03uMOi TEHUI Q,., KIr/ra po3paxoByBaJd 3a
(POPMYHOI@ Qniza = an/ ani (1)

ne Q,; -cyMapHi BUTpATH MaJuBa ISl i-0i TEXHOJIOTiI 300py YpOKar 03MMOi
MIIEHUIII, KT ; F,, - 101112 30MpaHHs BpoXkKato Jis i-0i TEXHOJIOrII, Ta.

KowMriiekcHi  €HepreTHyHi BHUTpATH TMajuBa 1 EKCIUTyaTalllfHUX KOIITIB
(amopTu3arisi, TexHIYHE OOCITYroBYyBaHHS Ta PEMOHT TEXHIKH, 3apoOiTHA TuIaTa,
BapTICTh MAJMBA 1 MACTUIILHUX MaTepiajiB) pO3paxOBYBAIMCS 32 HUKYE BUKJIAJICHOI
METO/IUKOTO.

Eneprernuni BUTpaTy eHeprii majauBa IS i-0i TEXHOJIOTii 30MpaHHs BPOXKAIO
o3uMoi nmenwuti £,;, MJI>/ra po3paxoByBaiu (OpMYJIOH0O:

Ei=a,- Qnizm (2)

e O, — CHEPreTUYHUN EKBIBAJICHT BUTpaTH nanuBa, MJx/kxr; a, = 52,8

MJx/kr [4].
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Tabnung 1. Excniiyatanilini BATPaTH rpolIoBUX KOIITIB i KOMILIEKCHOTO
naJuBa 300py BpPO:Kaw 03MMOI IIIICHUIL

ExcrutyaraniiiHi BUTpaTu TpOIIOBUX KOIITIB 1 KOMITJIEKCHOTO
najuBa
Excrutyaraniitni Butpatu
TexHomoris I'POIIOBUX KOIITIB (3ap0o0iTHA
KommiekcHoro nanmsa
300py BpOXKaro raTa, KOMIUIEKCHE MaIrBO,
amopru3zaiis, TO, I1P)
Ha BECh OOCST | Ha OJMHHIIIO Ha BECh Ha OJTUHUITIO
pobotu, Kr | poboTH, Kr/ra obcsr pobortu,
poboTH, y.o. y.o./ra
1.Tpaximiona — npsime
KoMOaitHyBaHHs (31 300pom 42787,1 67,9 53082,0 84,3
COJIOMHU Ha KOMILIEKCaX)
2.TpaniuiitHa — po3aUIbHUM 301p
(31 300pOM COJIOMU Ha Kpato 33670,2 53,4 39413,1 62,6
110J1s1)
3.Hynesa — Texnika
BITUM3HSHOTO BUPOOHHIITBA
(npsiMme koMOaiiHyBaHHs O€3 25336,5 40,2 33583,2 533
300py cOJIOMHU)
4. HynboBa — TeXHiKa
IMIIOPTHOTO BHPOOHHLTEA 225062 359 34931,3 55,4
(mpsime koMOaliHyBaHHs 0€3 ' ’ ' ’
300py COJIOMHU)

Eneprernuni BUTpaTH €Heprii majvuBa Ha OJIMHUIIIO BUPOIIEHOT MPOAYKINT —
OJIHIET TOHM YPOJKar0, JJIs i-0i TEXHOJIOT1i 30MpaHHs BPOXKAK 03UMOI MINCHUIT, Ey,
M/Ix/T - po3paxoByBasiH 3a (HOPMYJIOHO:

Enmi = E}’ll/ ym' (3)

ne V,; - ypoxxaHICTh AJi i-0i TEXHOJOT1i 30MpaHHs BPOKal0 03UMOI MIIEHUII],
t/ra; Vi = 4,6 1/ra. EkcrulyaTaniiiii BUTpaTH B y.0./ra MEPEBOAWINA B PO3MIPHOCTI
M]Ix/ra 1 MJx/T. [Ipy 1boMy BUKOPUCTOBYBABCSl €HEPIeTUUHUI €KBIBAJICHT MMAJIMBA
JUISL TIEPETBOPEHHS B EHEPreTMYHy OJIMHULI0 HOro KOMIUIEKCHOI BapTOCTI.
Eneprernunuii ekBiBasieHT nanuBa, M/[x/y.o., po3paxoByBaiu 3a (popMyIioro:

o
K =—"1
Lk ' (4
o' @
ne Ik - KOMIUIEKCHA BapTICTh MajJiMBa 1 MACTWJIBHUX MaTepiamiB, y.O./KT.
Po3paxyHOK eHepreTMYHHUX BUTpAT Ha | ra Iuiomii Uit i-oi TEXHOJOTil 30MpaHHS

03uMOIi nueHul Eq.q;, MJ>x/Ta BUKOHYBaiu 3a (OpMyIIOLo:

Egoai = Becai KZZ ) (5)

ne B...i - eKCIUTyaTalliifHi BUTpaTH Ha 1 Ta Mo s i-oi TeXHOJIOoTIi 30upaHHs
03UMOT MIIeHMII], y.0./Ta. PO3paxyHOK eHEepreTUUHUX BUTpAT HA 1 T ypOKaHOCTI AJis
i-0i’ TEXHOJIOT11 30UpaHHs BPOXKar 03UMOI MiIeHUlll FEgy;,, MJDK/T, BUKOHYBaIHM 3a
dbopmyIoro:

E@mi = E@zai / yK: (6)
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PesynpTaT poO3paxyHKiB KOMIUIEKCHHX EHEPreTHYHUX BUTpAT TMajuBa 1
eKCIUTyaTallliHuX KOIITIB (amMopTH3allisl, TeXHIYHE OOCIyroByBaHHS Ta PEMOHT
TEXHIKH, 3apo0iTHA TIJIaTa, BApTICTh MAJIMBA 1 MACTUIILHUX MaTepiajiB) Mpe/ICTaBICH]
B Ta0JIHMII 2.

Tabnuis 2. IlopiBHsUIbHA OIIHKA KOMILJIEKCHUX €HEePreTHYHHX BHUTPAT
NPH Pi3HUX TEXHOJIOTiAX 300Py YPO:Kal0 03MMOI IMIIICHUILI

Eneprernuni Burpatu, MJx
Excruryarariiiaux Butpar
Texnomoris KomrmiekcHoro nanusa (sapodiTia TU1aTd, TAIHEBO,
360py yPOKAIO amoptuzanis, TO, I1P)
Ha OJJUHUIII0 | HA OJUHUINIO | HA OJUHUIIO | Ha OJMHHIIIO
poboru, MPOAYKILI, poboTy, HPOAYKIIII,
M/]lx/ra M/Ix /T M /Ix/ra M/Tx/T
1.Tpaguniiina — npsime 3586,0 779,6 7746,9 1684,1
KOMOaitHyBaHHS
(31 300poM cosoMH Ha
KOMILJIEKCax)
2. Tpaguniiina — po3IiIbHAN 28219 613,4 7419,2 1612.9
30ip (i3 30MpaHHSAM COJIOMHU Ha
Kparo 1oJis)
3.HynboBa — TexHika 2123,4 461,6 5884,7 1279,3
BITUHU3HSHOTO BUPOOHHIITBA
(npsime KomMOaitHyBaHHS 0€3
300py COJIOMHU)
4.HynboBa — TexHika 1893,8 411,7 6206,1 1349,2
IMIIOPTHOTO BUPOOHHUIITBA
(mpsime koMOaliHyBaHHs 6€3
300py COJIOMU)

BucnoBku. [lopiBHsUIBHMI aHami3 eKCIUTyaTaIlliHUX T4 EHEPTeTUYHUX BUTPAT
300py ypo’kar0 O3MMOi MIIEHUII BKa3ylOTh Ha Te, 10 HAalMEHILOK BUTPATHOIO €
HYJIbOBa TEXHOJIOTiA 3 BUKOPUCTAHHSM TEXHIKM BITUU3HSHOTO BHUPOOHUIITBA, a
HaWOUIBII BUTPATHOIO € TPaJMIliiiHA TEXHOJOTIA 3 MPSIMUM KOMOalHyBaHHSM, a
came: 1. HaiiGinpimi BUTpaTH KOMIUIEKCHOTO TajMBa Ha OJMHMINO TMPOAYKINI y
TpaAMIIIHIA TeXHONOTIT — mpsiMe KoMOailiHyBaHHs: 67,9 kr/ra, 3586,0 MJlx/ra 1
779,6 MJDx/T, BIANOBIAHO, a HAWMEHLIl BUTPAaTH — Yy HYJbOBIM TEXHOJOTI 3
BUKOPUCTAHHAM 30MpalbHOI TEXHIKM IMIOPTHOrO BHpoOHMITBA: 35,9 kr/ra, 1893,8
Mx/ra 1 411,7 MJIx/T, BinnmoBigHo. 2. HaiiOunblnl ekcrutyaTaiiiHi BUTpaTH
IPOLIOBUX KOMITIB HAa OAMHMIIO MNPOAYKIIT Yy TpaJuLIAHIA TEXHOJOTri — mpsMme
koMmOaitHyBanHs: 84,3 y.o./ra, 7746,9 M]lx/ra 1 1684,1 MJx/T, BiANOBIIHO, a
HalilMEHIIIl — y HYJIbOBIM TEXHOJIOTIi — TEXHIKa BITUM3HSHOTO BUpOOHUITBA: 53,3
y.o./ra, 5884,7 MIx/ra 1 1279,3 M]Jx/1, BinnosiaHo. 3.IIpencrasneHi pe3ynbraTu
PO3paxyHKIB pI3HUX TEXHOJOTIH 300py ypoXkaro O3UMOI MIIEHUII BKa3ylOTh Ha Te,
10 3MEHILIEHHS eI(CHJ'IyaTaI_III/IHI/IX Ta EHEPreTHIHUX BUTPAT MOMUIMBO 33 PAXyHOK
301IbIICHHS HpOI[yKTI/IBHOCTl 3MEHIIEHHS 0allaHCOBOi BapTOCTI 1 KUIBKOCTI
30upasibHOI TEXHIKM B CKJIaal 30UpalibHO — TPAHCIMOPTHUX KOMIUIEKCIB MIpU

127




AGRARIAN BULLETIN OF THE BLACK SEA LITTORAL, 2019, Issue 94

BUKOHAHHI pPOOIT B ONTHMaJIbHI arpOTEXHIYHI TEPMIHM NMPU MIHIMaJbHUX BTpaTax
ypoxkaro.
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IOPEKTUBHOCTD UCITIOJB30OBAHUSA YBOPOUYHO-
TPAHCIIOPTHBIX KOMIIVIEKCOB 110 OKCILVITYATAIIMOHHBIM U
SHEPI'ETUYECKHUM INIOKA3ATEJISIM

Homymu /., YerysnoB A., Enakues 1O., Jlunun A.

B cenvcxom xozsticmee cocmasnsowue npou3s00CMBEEHHbIX YUKIO8 UMEHOM
8ePOAMHDLI (CoxacmudecKkutl) xapakmep. Imo ocobeHHo Kacaemcs coopy yporcas.
IIpooondcumenvHocms 3mo2o nepuooda 3as8ucum om HO20OHbIX YCA08Ull, OUOLO2UU
pazeumus pacmenutl, copma KyJibmypbl, COCMABA NOYBbl, A2POMEXHUYECKUX NPUEMO8
u momy nodobnoe. B cea3u ¢ osmum ecmvb HeEOOXO00UMOCMb 6 HAYYHO-
NPOU3B00CMBEHHBIX NOUCKAX MAKux opm opzanuzayuu cOopoyHo20 npoyeccd,
KOmopble No380UlU Obl COOpams ypoodacall 8 cocamvle apomexHuyecKue CpoxKu u
CYWeCmB8EeHHO YMEHbUUMb 3a cuem 3mo20 nomepu. Llenvio uccnedoganuil s61semcs
000CHOBAHUE CMPYKMYPblL U COCMABA  MEXHUKU  YOOPOYHO-MPAHCNOPMHBIX
KOMNIEKCO8 OISl PA3IUYHBIX MEXHON02UL YOOPKU 3EPHOBBIX KOAOCOBbIX KYIbMYpP NO
OKCNIYAMAYUOHHBIM U DHEp2emuyeckKuM  NoKazamensim  ONsl  CHUNCEeHUs.
MamepuaibHo-IHepeemudeckux 3ampam yoopxu. s pacwema conocmasumotl
OYEHKU IHEepeemu4ecKux 3ampam KOMNJIEeKCHO20 MONAUBA U IKCHIYAMAYUOHHBIX
pacxo0o8 0. PAa3iUuHbIX MEXHON02Ull cOoOpa ypoxcas O3UMOU  NULeHULbL
paAcCMOmMpenvl  Yemvlpe MEXHON02UU. MPAOUYUOHHASL MEXHON02Usl - NPsSMoe
KoMOaliHUpoganue 6e3 UBMeNbYeHUs COJNOMblL, MPAOUYUOHHASL MEXHOI02US -
pazoenvrulll cOOp Ypodcas, Hyn1e8as MeXHOI02Usl - UCHONb308AHUE YOOPOUHOU
MEXHUKU Ome4ecmeeHH020 NPOU3800CMEa; HYNe8das MEXHOI02Usl - UCNOJIb3068AHUE
VOOPOUHOU MEXHUKU UMNOPMHO20 Npouzeoocmea. s OaHHbIX MeXHON02Ul HO
MemoouKe NOCIeOHUX HAYUHBbIX UCCAe008AHULL pPaA3pabOmanbl MexHol0cUu4ecKue
Kapmovl Ha coop ypoxcas o3umou  nueHuyvl. CpasHumenvHulll  AHAIU3
IKCHIYAMAYUOHHBIX U IHEPeemuuecKux sampam coopa ypoxcas 03UMOU NULeHUYbL
VKA3a, Ymo HauMeHbulel 3ampamHoil eCmb Hy1e6as MEXHOI02Us C UCNOIb308AHUEM
MEeXHUKU OMe4eCmBeHH020 NpoU3800Cmed, a Haubosee 3ampamuou s6JsAemcs
MPAOUYUOHHASL MEXHONo2UsL C NpsaMbiM  Kombatinuposanuem. Ilpedcmaenenvl
pe3yaIbmamol UCCIEO08AHUN PA3IUYHBIX MEXHOJI02UU YOOPKU 3ePHOBLIX KOJLOCOBLLX
KYIbMyp no cCmpyKkmype u cOCmagy mexHuku yOopouHo-mpaHCnopmHuiX KOMNIEKCO8
VKA3aau Ha mo, 4mo YMeHbUleHUe SKCNIYAMAYUOHHBIX U IHEP2emudyecKux 3ampam
BO3MOJICHO 34 CuUem YGeluyeHus: NpouzBo0UmenIbHOCMU, YMEHbUeHUs OaNaHCOoB8Oll
cmoumocmu U Koauuecmea YOOPOUHOU MeXHuKu 6 cocmage YOopouHo -
MPAHCNOPMHBIX ~ KOMNIEKCO8 NpU  BbINOJHEHUU pabom 6  ONmuMaibHble
azpomexnuyeckue CpoKU npu MUHUMATILHBIX NOMEPSIX YPOIHCAS.

Knwuesvie cnosa: mpaouyuonnas mexHoao2us, Hy1e8asi MexXHON02Us
3epHOBble  KYIbMYpol, YOOPOUHble MAUWUHDBL,  IKCHIYAMAYUOHHbIE  PACXOObI,
KOMNJIEKCHOe MONIUBO, IHEpeemuiecKue 3ampamol, NOKA3amenu, dHepeemuyecKull
SKBUBANEH.

EFFICIENCY OF USE OF GREEN-TRANSPORT COMPONENTS BY
OPERATING AND ENERGY INDICATORS
Domushchi D., Ustuyanov P., Enakiev Y., Lipin A.
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In agriculture, the components of production cycles are likely (stochastic) in
nature. This is especially true for harvesting. The duration of this period depends on
the weather conditions, the biology of plant development, the variety of culture, the
composition of the soil, agro technical techniques, etc. In connection with this, there
Is a need for scientific and production searches for such forms of organization of the
harvesting process that would allow harvesting in short agronomic terms and
substantially reduce due to this loss. The purpose of the research is to substantiate
the structure and composition of the technology of harvesting and transport
complexes for different technologies of harvesting cereal crops by operational and
energy indicators to reduce the material and energy costs of harvesting. To calculate
the comparative estimation of energy costs of complex fuel and operating costs for
different harvesting technologies of winter wheat, four technologies are considered:
traditional technology - direct harvesting without straw shredding; traditional
technology - separate harvesting; zero technology - the use of harvesting equipment
of domestic production; Zero technology - the use of harvesting techniques imported
production. For these technologies, according to the methodology of the latest
scientific research, technological maps for the harvesting of winter wheat have been
developed. A comparative analysis of operational and energy costs of harvesting
winter wheat indicated that the least cost is zero technology using domestic
production technology, and the most expensive is conventional technology with direct
combine harvesting. The presented results of researches of various technologies of
grain cereal harvesting according to the structure and composition of equipment of
harvesting and transportation complexes indicated that reduction of operational and
energy expenses is possible due to increase of productivity, reduction of book value
and quantity of harvesting equipment in the composition of harvesting - transport
complexes at performance of works in optimal agro technical terms with minimal
crop losses.

Key words: traditional technology, zero technology, grain crops, harvesting
machines, operating costs, complex fuel, energy costs, indicators, energy equivalent.

YK 631.173: 629 (075.8) DOI: 10.37000/abbsl.2019.94.19
OIITUMAJIBHI TEXHOJIOI'TYHI PEXKXUMU I'BUHTOBUX
KOHBEE€PIB
I. Aynapes, B. Uyuyii
OoecbKuil OepaicasHull azpapHuil yHigepcumem
C. ImutpieBa, M. KopoabkoBa
Ooecckuti HaYUOHAIbHBIU NOJIUMEXHUYECKULL YHIgepcumem

LiotiomHo-mpancnopmue MawunoOy0y8auHs MPAOUYIUHO 3AUMAE BANHCTUBE
Micye 8 cmpykmypi 8upoOHUuu020 Komniekcy Yxpainu, e 30y008aHO cneyianizoeami
nionpuemcmea 0/ 8U20MOGIEeHHS KPAHI8, MPAHCNOpmMepie, HABAHMANCY8auie, ma
[HUWO020 O001AOHAHHA Ol XAPHOB8UX NePepoOHUX NIONPUEMCME,MA  A2PAPHO-
npomucioso2o komniekcy.OOHuM 3 wiiAxXie niosuwenHs egexkmusHicmi npayi 8
acpapHoMy CeKmopi eKOHOMIKU ma HA nepepoOHuUx NIONPUEMCMBAX, € MeXaHi3ayisl
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gasdickux i mpyoomicmkux pooim. Ilpu oocsenenHi 8UCOKO20 CMYNeHIO MexaHizayii
npayi, YmMeopowmscsi YMOGU Ol 6NPOBAONCEHHS NPOSPECUBHUX MemOoOi8
8UpOOHUYMEa Nno 006pobYi CUPOBUHU MA BUSOMOBIEHHIO 20MO60I NPOOYKYii, 3
30i1bUWeHHAM i1 00CA218, NONNWEHHAM SAKOCMI, WO € NiOCMasorw Oas pPO3GUMKY
npubymxogoco nionpuemcmea. Hatibinows mpyoomMicmKumMu ma BANCKUMU €
BAHMANCHO-PO3BAHMANCYBANbHE  pobOmuU, AKI  3aUMaromes  icmomuuil oocsae y
8UPOOHUUIL OisnbHocmi nionpuemcms. llepemiwyenns mamepianie ma 6aHMANCHO-
PO3BAHMANCYBANIbLHI  POOOMU  BUKOHYIOMbCA HA  0a2amvOX emanax OCHOGHUX
BUPOOHUYUX Npoyecis, Momy Ol MexaHizayii makux onepayit 6UKOPUCHOBYEMbCS
niouoMHO-mpancnopmue obaaouanns. 1 8unmosi Koneeepu WUpPOKo 3acmoco8yioms y
PI3HUX 2aNY38X HAPOOHO20 20CNO0ApCmMea OJisi NePeMIyeHHs WMYYHUX, CUNKUX,
8 ’A3KONIACMUYHUX 1 pIOKUX eanmadicie. Haubinbus wupoxo 28uHmMoSi KOHBeepU
3aCcmMoco8yrOmy y AKOCMI OOHIEL i3 TAHOK CKAAOHOI MPAHCNOPMHOL YU MEXHON02IYHOT
cucmem. Y cghepi mexanizayii HagaHmasicy8aIbHO-PO36AHMANCYBATLHUX POOIM, NpU
nepege3eHHi CilbCbKO2OCNOOAPChKUX BAHMANCIE 28UHMOBI KOHBEEPU 3ACMOCOBYIOMb
V 8uensaoi nepecy@Hoi NOXunoi KOHCMPYKYIl, a Makodc y 6ueisioi nepecy8Ho2o
8epMUKANbHO20 — mpancnopmepa. Y  cintbcokomy 2ocnodapcmei  Hauvyacmiule
BUKOPUCTNOBYIOMb WHEeK08l KoHngeepu. OCHOBHI nepesazu GUKOPUCMAHHS WHEKOBUX
HOPIl: NPAKMUYHO BIOCYMHE ab0 HecK1aoHe O0YOb-iKe mexHiuHe 00CNY208)Y8aAHHS,
006071 3pyyHe 30IlUCHEHHS NPOMIJNCHO20 BUBAHMANCEHHS, 2epMEMUYHICMb, WO
00380J151€ mpancnopmysamu 0y0b-sKi Mamepianu.

Knwuoei cnoea:euxkopucmanusa, mamepian, WHEK, MPAHCNOPMYBAHHA,
NOMYIHCHICINb.

Beryn. TpaHCnopTHI TBHMHTOBI 3aBaHTaXyBadl € HEBIJ €MHOK YacCTHHOIO
Cy4acCHOTO BUPOOHUIITBA, CKJIAJIOBOIO KOMIUIEKCHOI MeXaHi3allii Ta iX aBToOMaTHh3allii.
3a iX [OMOMOror0 3IIACHIOETHCS IX MeXaHi3alis 3HA4HOi KUIBKOCTI poOIT 1
TEXHOJIOTTYHUX TMPOIIECiB. 301TBIICHHS MPOAYKTUBHOCTI TBUHTOBOTO 3aBaHTAKCHHSI
Ta 3HIWKEHHA JMHAMIYHUX yJaapiB Ha poOOYl OpraHu MUIIXOM OOTIPYHTYBaHHS
rmapaMeTpiB € BaXKIMBOI TPAHCIOPTHO 3amaucto. Po3B’s3aHHg 1iel 3amadi
J03BOJIUTH 3a0€3MeYnTH OUIBII  PIBHOMIPHE 3allOBHEHHS JK0J00a KOHBEEpa,
3MEHIIICHHS] METaJOEMHOCTI, €HEPTrOEMHOCTI, WMOBIPHOCTI TMONIKOKEHHSI CHUITKOTO
Marepialy B TIpolleci MOro mnepemimieHHs. BaxiuBuM mMmapaMeTpoM TBHHTOBOIO
3aBaHTAXXyBaya, SIKUW CKIAJAEThCA 3 JBOX BITOK — FOPU30HTAIBHOT 1 HAXUJICHOT i
KYTOM, € Te, 110 MPOJYKTUBHICTh TOPU30HTAILHOI BITKM Ha 5..10% € MeHIIo Bij
HaxXWIeHoi Mg 3a0e3nedeHHs HopMaibHOI poboTu. [lpum 1boMmy, peryntoBaHHS
JAHOTO TapaMeTpa AOIUIBHO TPOBOIUTH KPYroM TBHHTA, a HE HMOTO JTiaMETPOM.
[HIIMM  BaXXJIMBUM €JIEMEHTOM, SIKAM 3axXWINA€ TBUHTOBUM 3aBAaHTAXyBad, a
BIJIMOBIJTHO 1 TPAHCHOPTHY CUCTEMY BiJl 3a0MBaHHS, YTBOPEHHS 1 BHUKOPHUCTAHHS
BIOpyIOUMX TIPUCTPOiB BimoMoi koHCTpykmii. Ili mpobGremu moB’s3aHHI 3
MEPE3BOJIOKCHHSAM  CHUINKOTO  Marepiany. Hactymauit  dakrtop cTabimbHOCTI
ITBUHTOBOTO 3aBaHTa)XyBaua € BUKOPUCTaHHS JOJATKOBUX THYYKHX TBHUHTOBHUX
3aBaHTAKyBadiB, 13 METOI 30UIBIICHHS 30HU iX 3aBaHTAXKEHHSI, 3 BUKOPHUCTAHHAM
THYYKUX TBUHTOBUX 3aBaHTa)XyBadyiB 1 MEPECYBHUX MeXaHI3MiIB. J[0 OCHOBHUX BUMOT
TBUHTOBUX 3aBAaHTAXXyBadiB € T€, 0 B 30HI NMEPECHUITY CUIIKOTO MaTepialy TOIiIIHHO
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BCTAHOBJIFOBAaTH BIJINOBIJAHI 30HHM, 3 METOIO 3a0e3MeyeHHsT SKICHOI IMojadl CHIIKOTO
Marepialy 1 cTaOUIbHOCTI TEXHOJIOTIYHOTO Tporiecy. PosramryBaHHsS — I8 BUMOTra
MoJiArae B TOMY, IO TOPU30HTaJIbHA 3aBaHTaXyBaJlbHA CEKIliI TBHUHTOBOIO
3aBaHTa)KyBaua BCTAHOBIIOETHCA MiJ KyTOM 2..5° 10 TOPU30HTY B CTOPOHY MoAayi
CUIIKOTO Marepially, a BepTUKaJIbHUW IIHEK BHKOHATH T-moaioHol dopmMu 3
NaJUYKOI 3BEpXy, MPUYOMY CIIBBIJIHONICHHS TOPU3OHTAIBHOI MAJTWYKUA JI0
BEPTUKAJILHOT CTAaHOBUTH y Mexkax 2..7 MM, MIHIMadbHUN BEJIWYMHI BEPTUKAIBHOI
nanuukn He meHme 2.4 mM. llle ogna Bumora monsirae B TOMYy, IO Oa)kaHO
BUKOPHUCTOBYBaTH KOHCTPYKIII TPUCTPOIB SKI MOXYThb OyTH YHIBEpCAIbHUMHU 3
BUKOPUCTAHHSAM BIANOBIIHUX pPOOOYMX OpPraHiB [Uisi BUKOHAHHS PI3HOTHITHHX
omepariliii. BaxinBo0o yMmMOBOIO Tipu BHOOpPI KOHBEEPIB [JIsl yHIBEpCaJIbHHUX
MEePEBAHTAXYBATHPHIUX KOMILJIEKCIB € BCTAHOBJICHHS 00JacTi iX BHUKOPUCTaHHS,
30KpeMa 100 TPAHCIOPTYBaHHS MEBHOTO Jiana3oHy CUIKHUX BaHTaxiB. OCHOBHUM
3aBJIaHHSM Iepe]] NPOEKTYBaHHAM OyJb-SKHX TPAHCIOPTEPIB € BU3HAYEHHS TOTO,
JUIsE  AKUX caMe€ ToTpe0 BOHHM OyayTh BHUKOPHCTaHI, a TaKOX HEOoOXiJIHE
HABaHTa)XCHHS HA HUX; TUIBKU HICJS UBOTO 3/1HCHIOIOTH BIACHE PO3POOKY IPOEKTY.
BUKOPHUCTAHHSA TBUHTOBOTO KOHBEEpA y CUILCHBKOMY T'OCHOJAPCTBI HOJISATa€ B TOMY,
1100 nepeMillyBaTi 3€pHO 13 BAHTAXXHUX MAIINH IO CXOBHILA.

IIpo6aema. Bubip onTuManbHUX KiIHEMAaTHYHUX Ta CHJIOBUX MOKA3HHUKIB SIKi
J03BOJISATh HAOUIBbII €()EeKTUBHO BUKOPUCTOBYBATH TBUHTOBI KOHBEEPH.

AHaJi3 ocTa”HHIX JAochailkeHb Ta myoOuaikaumiii. I[Ipoctora KOHCTpyKIIi
IBUHTOBUX KOHBEEPIB, Maja TPYIAOMICTKICTb pOOIT 3 iX BHUIOTOBJIEHHS, a TaKOX
MOPIBHSHO HEBEJIMKA BapTICTh, MOJUBICTh TPAHCHOPTYBaHHS MaTepiaiiB 0e3
3a0pyJHEHHs] HaBKOJUWIIIHBOTO CEPEJOBHINA 1 BTpAaT 3yMOBHJIO iX IIUPOKE
3aCTOCYBaHHS B PI3HHX Taly3iX MPOMHUCIOBOCTI Ta CUIBCHKOTO TOCTIOAAPCTBA IS
TPAHCIOPTYBAHHS CHUIIKUX, OPOLIKOMOAIOHHX, APIOHOKYCKOBUX MaTtepianiB. PazoMm 3
TUM JIO OCHOBHMX HEAONIKIB LIMX TPAHCHOPTYIOUHX 3aCO0IB BIJTHOCSTH MOPIBHSHO
HU3bKY NPOAYKTUBHICTb 1 BHCOKY €HEPrOEMHICTh MpOLECY TPAHCHOPTYBAHHS.
Haii6inpmiuM 4MHOM TBHMHTOBI KOHBEEPH 3aCTOCOBYIOTH [UIsl TPAHCHIOPTYBaHHS
CUINKHUX BaHTa)XiB. BOHU HE BUKOPUCTOBYIOTHCS JIJISl IEPEMILLEHHS KPYITHUX, JIUTTKUX
ab0 BOJIOTHX MaTepiaiB. OCHOBHOIO TIEPEBArol0 TaKMX KOHBEEPIB € 3aUMHEHA
poboua 30Ha, sSKa JO3BOJIIE TEepeMIllyBaTh ApiOHI Marepiald 3 37aTHICTIO [0
3HaYHOTO TMHWJIOYTBOPEHHS, a TaKoX TOKCHUYHMX Ta rapsuux warepiaii. Ha
NepepoOHUX MIANPUEMCTBAX TaKd KOHBEEPU BHUKOPUCTOBYIOTH TMPH IMOEJIHAHHI
TPAHCIIOPTHUX 1 TEXHOJIOTTYHUX omepailiii. JIo HeJoJNiKiB TakuX KOHBEEPIB ClIijl
BIJIHECTU CUJIbHE TOIIKOJKEHHS BaHTAXYy IiJl Yac MOro MmepeMilieHHs, B Pe3yJbTari
TepTss 00 T'BUHT 1 k0100. B MOpIBHSAHHI 3 1HIIMMHU MalllMHaMH Oe3MepepBHOI i,
HEJI0JIIKOM TBUHTOBHMX KOHBEEPIB € HEOOXIAHICTh 3HAUHUX BUTPAT €HEPTii, a TAKOXK
HEMOKJIMBICTh TIEPEMIIICHHSI BOJIOTMX BAHTAXIB. XapaKTEPHOI KOHCTPYKTHUBHOIO
OCOOJIMBICTIO TBHHTOBOTO KOHBEEpA € BIJCYTHICTh TSTOBOTO OpraHa, a BaHTaX
MEePEMINIY€EThCA BHACTIJOK [IIOYUX CHUJ THUCKY, YTBOPEHHMX B poOoueill 30HI
MamuHU. [IpyHIMI A1i TBUHTOBUX TOPU30HTAJIBHUX KOHBEEPIB MOJSATAa€ B TOMY, IO
KOJIM BaHTaX MOTPAIUISL€ B K0J00 3 00EPTOBUM MEXaHI3MOM MIANAAAE i TI€I0 CUT
TUCKY 300Ky po0O0OYOro rBUHTA Ta 3MIMCHIOE pyX B3IOBXK HOTr0 OCHOBOI JiHII.

['BUHTOBI KOHBEEpPU MOXYTh OyTH 3 TOPU3OHTAIbHUM, MOXWIHM 1
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BEPTHUKAIBHUM MEpPEMIIIeHHIM MatepianiB. [[oxuii rBUHTOBI KOHBEEPU MOAUISIOTHCS
Ha Taki, M0 HE MEPEBUIIYIOTh KyTa MPUPOJHOIO YKOCY, Ta KpPYyTi, 10 MaIOTh KYT
HaxwuiIy Outbll HIX TpupoaHuii ykoc. Konseep (puc. 1) ckiaagaeTbes 3 HEPYXOMOTO
&KOJIOOY, HUXHSI YacTHMHA SKOro mae (opMy HamiBHMIIHIApA, 3aYMHEHOTO 3BEPXY
KPHUIIKOIO, TPUBOJHOIO Bally 3 YKPIIUICHUMH Ha HOMY BHUTKaMH, KIHIIEBUX OIOp,
IPOMDKHOI ~ OMOpPH, TPHUBOJAY, 3aBAaHTAXYBAJIBHOTO Ta PO3BAHTAXKYBaJIbHOTO
npuctpoiB. [lepeMillieHHsT BaHTaxKy MO K0J00Y 3a0e3Medy€eThCs BAJIOM 3 BUTKAMHU
00epTOBOr0 TBHHTA. 3BHYAMHO BUTKU TBUHTA, BUPOOJIEHI 3 CTaJeBOTO JIHCTa
TOBIIMHOIO 4-8 MM, 110 MpUBapeHi 10 poboyoro Bamy. Bamm 3 poGounm miameTpom
oinpm HiK 30 MM BUKOHYIOTH 3 cTalieBUX TpyO. dopmMa moBepxHi BUTKIB (pHcC. 2)
MOXe OyTH CYILUIBHOIO,CTPIYKOBOIO Ta 3 JIomaTeBUMH BUTKamH. CyIliIbHI TBHUHTH
OyBaloTb OJHOXOJIOBi, 3 MOCTIHHUM 1 3MIHHUM KPOKOM Ta JABOXOJOBi. Taki BUTKHU
BUKOPHUCTOBYIOTH JIJIsl IEPEMIILICHHS] CUIIKUX BaHTaxiB. OJTHOXOJI0OB1 CYILJIbHI BUTKH
MaroTh K mpaBuiio giamerp 400...600 MM. 1 BUKOPUCTOBYIOTh 1X JIJISl TIEPEMIIICHHS
CiHA ,COJIOMM, XJIIOHOI MacH.

L1y

e — —

Puc. 1. I'BunTOBUIi KOHBE€EpP: | - 3aBaHTaKyBaJIbHUI NATPYOOK; 2 - 5k0J00; 3 - TBUHT;
4 - [OpoMDKHUM MIAMWIHMK;, S5 - KIHOEBUM NIAIIUNHUK; 6 - mpuBim, 7 -
PO3BAHTAKYBAJIbHI JIOKH.

JIBOXOZIOBI TBMHTH BCTAHOBIIIOIOTH ISl  3a0€3MEUEHHS MPOLECY >KUBJICHHS
oOnaHaHHS Ta Yy MOXWIIMX KOHBEEpax
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Puc. 2. Tunu noBepXxoHb I'BUHTIB: a@ — OJTHOXO/IOBHI; O — JIONATEBUH; 6 - 3
3MIHHUM KPOKOM; & — 3aroTiBeJIbHa CMYTa.

OCHOBHMMHU 3aBJIaHHSIMU JIOCHIJDKEHb pPOOOTH T'BUHTOBUX KOHBEEPIB €
BU3HAYCHHS MPOAYKTUBHOCTI Q 1 CIOXKHBAHOI MOTY>KHOCTI N y 3aJ€XHOCTI Bij
F€OMETPUYHUX 1 KIHEMAaTHYHUX T[apaMeTpiB IIIHEKa, a TaKOX BlJ CTYIEHA
3amOBHEHHS 1 (P13UKO - MEXaHIUHMX BJIACTUBOCTEN Martepiaily, SKUd TPaHCIOPTYIOTh.
[Ipu TpaHCHOpTyBaHHI CUITy4MX MaTepiamiB 1 ApiOHOI OPOAYKIi 10 MaTepialiB
Mpea'sIBIASIOTbCS. BUMOTH IO 3HOCOCTIMKOCTI 1 aHTUPPUKIIAHUM BiacTUBOCTSIM.I Ipu
TEXHOJIOTIYHOMY TPaHCHOPTYBaHHI NPOAYKIIi TBUHTH MOXYTb 200 OXOJIOZKYBATHUCS
no temreparypu — 30 ° C, abo HarpiBatucs A0 Temmeparyp onmsbko 240-280 ° C.
Bucoxi BuMoru 10 HaJIMHOCTI TEXHOJOTIYHOTO OOJIaHAHHS XapYyOBUX BUPOOHUIITB
0OyMOBIJICHI THM, III0 B OUIBIIOCTI BHMNAIKIB BIAMOBH B POOOTI MPU3BOIATH 0
MOPYIIEHHSI TEXHOJIOTTYHOTO MPOIECy 1 BTPATU MPOAYKTY. SIK MpaBuio, MOpalbHUN
TEPMiH CIIYOHM CydacHOrO OOJIaJiHaHHS HE TMEPEBHUIIYE 5 pOKiB, (PI3UYHUN TEpMiH
CIIyO0M TpU TPOEKTYBaHHI 3aKIATAEThC B Mekax 5-7 pokiB. CTpiuKOBI TBHHTH
BUKOPUCTOBYIOTH ISl IEPEMIIICHHS] KOPEHETUIOAIB Ta KPYITHUX BaHTaXIB, a JIOMATEBI
JUTsl MaTeplajiB sIKi i yac 30epiraHHs 3MIHUIN IEPBUHHY (HopMy.

Mera po6oTH: MiABUIICHHS NPOIYKTUBHOCTI Ta 3HW)KEHHS €HEPrOEMHOCTI
MpoLieCy TPAHCMOPTYBAHHS CUIKUX MaTepiajliB TBUHTOBUMHU KOHBEEPAMH IILISIXOM
BU3HAUCHHS KIHEMAaTUYHHUX Ta €HEPTeTUYHUX MMOKAa3HUKIB.

Pe3yabTatu mociixkedb. BUTKM TBUHTIB BUTOTOBIIOIOTH 3 JIMCTOBOI CTajl
Ipy I[OMY CIIOYAaTKy 3aroTiBKy pO3TATYIOTh Ha BEJIMYMHY KpPOKY, a IMOTIM
MPUBAPIOIOTh. BenmnuuHy Kpoky (M) [Ulsi KOHBEEPIB 3arajbHOr0O MPU3HAYEHHS MOKHA
BU3HAYUTH 32 (HOPMYJIOI0, M:

t=KD, (1)

ne K - koediiieHT, Mo 3aIeXuTh BiJ po3mipiB BanTaxy (0,5).

’Kono6 TBUHTOBOrO KOHBEEpa TOBHHEH 3a0€3MeuyBaTH T€PMETUYHICTH TMPHU
TPaHCIIOPTYBaHH1 BaHTaXI1B, HOT0 3a3BUYail BUKOHYIOTb 3 JIMCTOBOI CTaJll TOBUIMHOIO
3 MM Ta 30MpalTh 3 CEKLIA MOBXHUHOIO 2 — 4 M SIKI MOEAHYIOTH 3a JIOMOMOTOIO

134



AGRARIAN BULLETIN OF THE BLACK SEA LITTORAL, 2019, Issue 94

npuBapeHux (raHiB 3 KyTtoBoi crani.llpuBoa rBUHTOBHMX KOHBEeEpiB mependayae
BUKOPHUCTAHHS PEIYKTOPIB a00 MPHBOJHUX MEXaHI3MIB BiJl JABUTYHaA 0 PoOOYOro
OpraHy MalllMHUA. 3aBaHTAXXyBaJbHI ~ MPHUCTPOi  BCTAHOBIIOIOTH  HA  KIHII
TpaHCHOpTEpa y BUIJAAl NPUWMAIBHUX JIIOKIB B SIKI 3a JOMOMOIOI0 BOPOHOK
HaJa€ThCs MaTepian nepemimenns. s PIBHOMIPHOTO 3aBaHTaKCHHS
BEPTUKAJIbHUX TBUHTOBUX TPAHCIOPTEPIB 3aCTOCOBYIOTh >KMBHIIBHUKHK O0JIaJHaHI
NpUMaIbHUMU TBUHTAMU 3 CYIUIBHUMHU BUTKaMH, 3MIHHUM JI1aMETPOM Ta KPOKOM
st 3a0e3MedeHHs] B3aeMoJii Majoi IIBUAKOCTI JKMBWIBHHKA Ta 301IBIICHOT
BEPTUKAIBHOTO TPAHCIIOPTEPY. BuxigHumu  gaHUMH U1 pO3PAXyHKY €
NPOAYKTUBHICTh, XapaKTEPUCTHKAa TPAHCHOPTOBAHOTO BaHTaXy 1 JOBXHHA
nepeminieHHs. [IpoeKTHHIT PO3paxyHOK 3BOJUTHCS 10 BU3HAUYEHHS T'€OMETPUUHHX
napaMmeTpiB BUHTA, YACTOTU WOTO 00epTaHHS 1 COKUBaHOI MOTYkHOCTI. Kpim Toro,
HEOOXIJTHO BMKOHATU MILHICHI PO3paxyHKH JE€AKUX €JIEMEHTIB TpaHcroprtepa. Jis
NOMEPEHBOI0 PO3PAXYHKY JllaMeTpy TBHUHTA 3a/laéEMOCSI YacTOTOI OOEepTaHHs
rBuHTa N (00./XB), 3r11HO 3 TabJI. 1 1 po3paxoByeMo 3a popmyioro (M):

S @
0,047-n-p-¢-C-K

ne Q - IpOAYKTUBHICTh TBUHTOBOI'O TpAaHCHOPTEpa, T/T; p - 00'eMHa HacCHUIIHA
Maca BaHTaXy, KI M°, BUOUpAIOTh 3 Tabl. 4; ¢ - Koe(illieHT 3al0BHEHHS KOJI00H,
BUOUpaeThCcs 3 TalbN.2; C- KOEQILIEHT, 10 BPAXOBYE 3HMXKEHHS MPOAYKTHBHOCTI
yepe3 Haxuiny, BuUOHMpaeTbea 3 Tabn.3 ; K - koediuieHt, 1mo BpaxoBye (13UKO-
MeXaH14HI BJacTUBOCTI BaHTaxiB, K = (0,75...1,0) - 115 merkocunkux BaHTaxis, K =
(0,5...0,6) - nnst KpynmHUX Ta aOpa3UBHUX BAHTAXKIB. PospaxyHkoBe 3HAYCHHS
JiaMeTpy TBUHTA OKPYIJISIIOTH 10 HAMOIMKYOTro po3Mipy 3 HOMiIHaiIbHOTO psagy: 100,
125, 160, 200, 250, 320, 400, 500, 650, 800 Mm.

Tabmuus 1. PekoMen1oBana 4acTora 00epTaHHs TBUHTA, ¢,

[uametp BUHTA, MM ngl min n 6. max
150 23,6 150
200 23,6 150
250 23,6 118
300 19,0 118
400 19,0 95
500 19,0 95
600 15,0 75

Po3paxoBytoTh Kpok rBUHTA (t) 32 hopmynoro (1).Yacrora obepTanHs rBUHTA
MOBUHHA BIAMOBIIAaTH YMOBI1 00./XB.:

NS N 3)
Haii6inp1ry yactoty oOepTaHHs TBUHTa BU3HAYAIOTh 32 (hOpMYJI0t0, 00./XB.:
A
N = 7=, 4
Jo @

ne A - xoedillieHT, 10 BHOMPAIOTH B 3aJEKHOCTI BiJ XapaKTEPUCTHUK
TPaAHCIIOPTOBAHOT'O BAaHTAXYy BIJMOBIIHO Ta0. 2.
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B Bumaaky xonm ymMOBa HE BUKOHYETHCS, TO CIiJl IPOBECTH MEpEepaxyHOK. 3a
OTPUMAHUMH 1 TIPUHHATAM T[apamMeTpaMd TBHHTOBOIO KOHBEEpPA IPOBOJISATH
004K CIIEHHS IPOAYKTUBHOCTI:

= 47KD3¢ pnC, (5)
ne C - koediIieHT, BpaxoBy€e KyT HaXWIy KOO0y Ta SKii MPUHAMAIOTh 3T1IHO
Tabmui 3.
[ToTpiOHa moTyxkHicTh (KBT) Ha Baly TBUHTa BU3HAYAETHCSA 32 POPMYIIOLO:

k-Q
N_36 (L-@+H), (6)

ne k = 1,2 - koedimieHT 3amacy noTyxHocTi; L - qoBxkuHa Tpancmnoprepa, M; H
- BUCOTA MiIHOMY BaHTaXYy, M; @ - KOC(]ILIEHT OMOPY pyXy, BUOHpAETHCS 3 Ta0M. 2
Tabuuus 2. 3HaYeHHsI PO3PAXYHKOBHX Koe(illi€HTIB.

I Po3paxyHkoBi koedinieHTH
BaHTaX OXOJ[KCHHSI BAaHTAXKY 4 4 -
Jlerkuii, neabpasupimii 3epHOBIi, MyKa, BUCIBKH 0,4 65 1,2
Jlerkuii, .
Man0aGpasHBHHii Kpeiina, Topd, cona 0,32 50 1,6
Baxkui, )
ManoaGpasuBHHii Cinp, rMHA cyxa 0,25 5 2,5
Ta6nuns 3. Buznauenns koedinienry C.
Kyt naxuny,°. 0 5 10 15 20
Koedimienr, C 1,0 0,9 0.8 0,7 0,6
[ToTyxHicTh nBUTrYyHa (KBT):
N
No =", ()

ne n= 0,85 — KKJI npuBoja.
Benmnuuny obeptanbHoro Mmomenty (H/M) BU3HauaeMo 3a popmyJioro:

M, = 9750-% )

Jiro4ya Ha TBUHT OChOBA CHJia BU3HauyaeThes 3a hopmysoro (H):

MKP
- r-tgla+p)’ 9)

Jie r — pajaiyc, Ha SKOMY 3HaXOJIUThCS OCbOBa CUJIa, M.
D
r=(0,7..08)—,
2
a, — KyT MAHOMYy TBHHTOBOI JiHIT (Tpay).

tga = : (10)

B — KyT TepTs BaHTaXy Ta IIOBEPXHI IBUHTA
tgp=f (11)
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ne f— koedilieHT TepTs BaHTaXy IO MMOBEPXHI I'BUHTA, BUOMPAEMO 110 Tad. 4.
Ta6nuis 4. XapakTepucTHKA CUIIKMX MaTepiaJiB.

Hacumnna KyT IpHpOIHOro KoediuieHT tepts
maca, O, UlinsHicTs p, yKoCy, 0, f o
BanTtax Kr/me Kr/M3 rpa.
cTanmi | gepeBy | rymi
T'opox 750-800 1260-1350 26 0,28 0,37 —
I'peuxa 510-700 1180-1280 27 0,73 0,79 —
KyKypy3a 600—770 1240-1350 28 0,40 0,44 _
Ogec 400-520 1150-1250 27 0,46 0,52 0,55
IIpoco 700-830 1060 25 0,38 0,40 0,45
[Mmonuua 650-815 1270-1490 34 0,60 0,62 0,68
Puc 650-750 1300-1400 34 0,47 0,57 -
Saminb 600-715 1230-1300 28 0,37 0,42 0,50
bopomiso 550-600 1400-1500 55 0,65 0,85 0,85
BucHoBku. AHami3 Ta BpaxyBaHHA KIHEMaTHYHUX TIOKa3HUKIB POOOTH

IBUHTOBHX KOHBEEPIB [I03BOJIIE OOMpATH HAWOUIBII €(PEKTUBHI EKCIUTyaTalliiHi
PEXUMH POOOTH POTIISTHYTUX KOHCTPYKIIIM MAaIlvH.
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OIITUMAJIBHBIE TEXHOJIOTTYECKHE PEXUMbI
BUHTOBUXKOHBEHE€POB
Hynapes U., Uyayii B, JImutpuena C., KoponskoBa M.
HodbeMHo—mpchnopmﬁoe MaAWUHOCMPpOeHUue mpaduquowo 3aHumaem
BAJICHOE MeCcmo 6 CMpPYKmype Hpou3800CMBEHHO20 KOMNIeKca YKpauuwl, 2oe
nocmpoeHo cneyuaiusupoeaHHsle npe()npuﬂmuﬂ aﬂ}l UuzeomoeleHusl Kparoe,
MPAHCNOPMEPOS,  NO2PY3UUKO8 U  O0pYy2020  000pY008aHUs. Ol  NUWYEBbIX
nepepabamuvlearowux npeonpusmull, U acpapHo-npomvlulieHHo20 komniexca. QOHum
u3 nymetl nosvluleHuss IQPdekmusHocmu mpyoa 8 aepapHoM CeKmope 3KOHOMUKU U
HA nepepa6amb16ai0u4ux npednpu}zmuﬂx, AGNAEMCA MEXAHUIAYUA MAINCENBIX U
mpyooemkux pabom. Ilpu Ooocmudicenuu 6blCOKOU CMeneHu Mmexanuzayuu mpyod,
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obpazytomcs yciosus 0 HeOpeHUs. NPOSPeCcCUBHbIX Memo008 NpPou3800Cmsed no
0bpabomie Cblpbs U NPOU3BOOCMBY 20MOBOLL NPOOYKYUU, C YBeaudeHuem ee 00vemos,
VAYYWEHUeM Kauecmeda, SGNAemcs OCHO8aHuem Ol pa3eumusi NpUObLIbHOZO
npeonpusamus. Haubonee mpyooemkumu u msdicearviMu AGIAIOMCL NOSPY30UHO-
pasepy3ouHvle  pabomsi, KOmMoOpvie  3AHUMAIOM  CYUeCMBEHHblL  00beM 8
npoU3800CMEeHHOU OesimenbHocmu npeonpusmuil. llepemewenue mamepuanos u
HOCPY30UHO-PA32PY30UHble PAOOMbl GLINOIHAIOMCA HA MHO2UX IMANAX OCHOBHbIX
NPOU3BOOCHBEHHLIX NPOYECCO8, NOIMOMY OJisl MEeXAHU3ayuu makux onepayuil
UCnovL3yemcs noobeMHO-mpancnopmuoe obopyoosanue. Bunmosvie romueseiiepwvi
WUPOKO NPUMEHAIOM 6 DA3IUYHLIX  OMPACHAX HAPOOHO20 XO3AUCMBA  OJA
nepemeujenuss WMy4HslX, CoINy4ux, 6A3KONIACMUYHBIX U HCUOKUX 2py308. Haubonee
WUPOKO BUHMOBbIE KOHBEUEepbl NPUMEHAIOM 8 Kayecmee 0OHOU U3 36EHbEG CILONCHOU
MPAHCROPMHOU UTU MEXHON02UYEeCKOU cucmeM. B cgpepe mexanuzayuu noepy3ouno-
PA32py304HLIX pabom, Npu NepeosKe CelbCKOXO3AUCMBEHHbIX 2PY308 BUHMOBLIE
KOHBellepbl NPUMEHSIIOM 6 8UOe NePedBUICHOU HAKIIOHHOU KOHCMPYKYUU, A MAKice 8
8Ude NEPedBUICHO20 8ePMUKATbHO20 Mpancnopmepa. B cenbckom xozsaiicmee uauje
8ce20 UCNONb3YIOM WHeKosble Konsetiepvl. OCHOBHbIE NpeuMyuecmaa UCHONb308AHUS
WHEKOBLIX HOPUIL: NPAKMUYECKU OMCYMCmeyem uiu npeocmasisiem J1iodoe
mexHu1eckoe o0CayHcusanue, 00801bHO YOOOHOe OCYWECMBILeHUsL NPOMENCYMOUHO20
BbICDY3KU,  2EPMEMUYHOCMb, UYMO  NO360J5lem  MPAHCNOPMUPO8ams  Jioobvie
mamepuansl.

Kntouesvie cnoea: ucnonvzosanue, mamepuan, UWHeK, MpPAHCNOPMUPOBKA,
MOWHOCT.

OPTIMAL TECHNOLOGICAL MODES OF SCREW CONVEYORS
Dudarev 1., Chucui V., Dmitrieva S., Korol'kova M.

Lifting and transport engineering traditionally occupies an important place in
the structure of the industrial complex of Ukraine, where specialized enterprises are
built for the manufacture of cranes, conveyors, loaders and other equipment for food
processing enterprises, and the agro-industrial complex. One of the ways to improve
the efficiency of labor in the agricultural sector of the economy and in processing
enterprises is the mechanization of heavy and labor-intensive work. When a high
degree of mechanization of labor is achieved, conditions are created for the
introduction of progressive production methods for processing raw materials and
manufacturing finished products, with an increase in its volumes, quality
improvement, is the basis for the development of a profitable enterprise. The most
labor-intensive and heavy are loading and unloading operations, which occupy a
significant amount in the production activities of enterprises. The movement of
materials and loading and unloading operations are carried out at many stages of the
main production processes, therefore lifting and transport equipment is used to
mechanize such operations. Screw conveyors are widely used in various sectors of
the national economy to move piece, bulk, viscous-plastic and liquid goods. Most
widely screw conveyors are used as one of the links of a complex transport or
technological systems. In the sphere of mechanization of loading and unloading
operations, during transportation of agricultural goods, screw conveyors are used in
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the form of a mobile inclined structure, as well as in the form of a mobile vertical
conveyor. In agriculture, screw conveyors are most often used. The main advantages
of the use of auger norias: practically absent or represents any maintenance; quite
convenient implementation of intermediate unloading; tightness that allows to
transport any materials.

Key words: use, material, auger, transportation, power.

UDC 622.75:629.7 DOI: 10.37000/abbsl.2019.94.20
AN EXPERIMENTAL STUDY OF THE AMMONIA HERMETIC SMALL
REFRIGERATION MACHINE.

B. Lebedev, L. Knaub
Military Academy (Odessa city)
E. Lebedeva, E. Pavlishko
Odessa National Polytechnic University

The article focuses on the study of the design parameters of small refrigerating
machines. This article shows practical studies of the dependence of the energy
parameters of the refrigerating machine on its design features.In particular, the
dependence of the coefficient of performance upon the superheating of steam at the
suction in the compressor was studied, and preventing method of such overheating
for small refrigerating machines was proposed. At the second stage the possibility of
using a regenerative heat exchanger in an ammonia refrigerating machine was
examined. The advantages of its use are shown. In general, the possibility of
increasing the refrigeration efficiency by changing design parameters of the
refrigerating machine is shown.

Key words: refrigerating machine, refrigeration unit, boiling, condensation,
output performance .

Introduction. The work is devoted to the use of ammonia in small and
medium refrigerating machine (RM) and optimization of its energy parameters. The
technical background for the work is the creation of a shielded ammonia compressor.
The most important principle of ensuring the safety of small and medium RM is their
tightness. In a standard hermetic compressor, the refrigerant contacts the copper
winding of electric motor, ammonia corroding copper can not be used in such
compressors. The use of a shielded refrigeration compressor, in which the stator is
separated from the ammonia hole with a thin steel wall, ensures the hermeticity of the
refrigeration unit. The main aim of the work is not to determine the energy
characteristics of the ammonia RM, but first of all, to optimize energy parameters of
RM with design (the use of new and non-standard use of known RM devices ) and
technological (selection of the most optimal RM operating modes ) methods.

Purpose of research. The design of household refrigeration units assumes the
presence of certain dependencies between the structural parameters of the unit and
the parameters of its operation mode. The limitation of the scope of application of
ammonia to medium and large open refrigerating plants until recently causes the
absence of both analytical and empirical dependencies for small ( also for household)
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refrigerators adapted to work on ammonia. At the same time the presence of a
number of thermodynamic and thermotechnical characteristics of ammonia as a
refrigerating agent, as well as structural limitations to the parts of a refrigeration unit
operating on ammonia do not allow to apply the analytical dependencies used in the
design of household compressor refrigerators that use freons as refrigerants. The
presence of a number of design features in a small ammonia compressor plant, both
relatively large open ammonia plants and relatively small freon plants, can lead to a
significant change in the operation modes of the plant, its energy efficiency primarily.
Another important factor leading to a change (increase) in energy efficiency is the use
of some design innovations that are energy-senseless in large ammonia plants and in
small freon refrigerators. Creation of empirical and analytical dependencies between
design parameters and energy efficiency for household ammonia compressor plant
allows: - to optimize the design parameters of the refrigeration plant on ammonia; - to
predict the operating parameters of the refrigeration plant when the external
conditions change.

Problem statement. A specific task of experimental studies is to determine the
dependence of the energy parameters of the household ammonia plant on its design
parameters for any steady-state operation.

Test - bench equipment for the study of small ammonia refrigeration
plant.

Experimental test - bench for calorimetric studies of the refrigeration unit. For
the first series of experiments, a calorimetric test-bench was used to determine the
thermal balances of the evaporator and condenser.The test-bench is a model of
household refrigeration unit. Fig. 1 represents the refrigeration scheme of the
experimental bench. The test-bench is assembled on the basis of a single-chamber
refrigerator "Donbass"”, with a standard volume of 240 liters. The test-bench makes it
possible to conduct experiments both in the mode of refrigeration and freezer. The
test-bench includes: hermetic refrigeration compressor (l. Fig. 1.) with isolated
electric motor (VII. Fig. 2.), calorimeter-condenser (ll. Fig. 1.), The heat-regulating
valve (HRV) by means of which adjustment of refrigerating capacity was made (l1I
Fig. 1.), the calorimeter-evaporator (VI. Fig. 1.), the calorimeter evaporator was
loaded with an electric heater (VIIIl. Fig. 2.), the adjustment of the load on the
evaporator was carried out by the rheostat (IX. Fig. 2.) the refrigerant going to the
compressor was overheated by an electric heater (X. Fig. 2.), whose power was
regulated by a rheostat (XI. Fig. 2.), to start the motor and protect it from overheating
a start-up relay RTK-X (XII. Fig. 2.) is included in the test-bench. Fig. 2 represents
the electric circuit of the experimental bench.

The work test-bench. The refrigerating agent was compressed in the
compressor (I. Fig. 1.) up to the condensation pressure and goes along the heat-
insulated pipe to the calorimeter -condenser (Il. Fig. 1.), where is condensed giving
heat to water in a thermally insulated calorimeter vessel, the vessel receives water,
with a controlled debit, the water flow is equal to its debit. According to the flow rate,
the temperatures of the water entering the calorimeter and leaving the calorimeter, the
amount of heat taken away in the condenser is determined. Then the liquid refrigerant
Is sent to the expansion valve (1l Fig. 1.) along a heat-insulated pipe, where it is
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throttled to the boiling pressure and enters the calorimeter evaporator (VI. Fig. 1.)
located in the refrigerator. The evaporator is additionally insulated. Inside the
evaporator there is hermetically sealed constant-volume vessel filled with ethyl
alcohol, the temperature of which is held constant with the help of the thermostat, 10°
C above the given evaporating temperature of the evaporator to maintain the
temperature of used electric power which is determined by the cooling capacity of the
evaporator.

Pm o -

Fig. 1. Represents the refrigeration scheme of the experimental bench.

In the evaporator the refrigerant is overheated to a temperature close to the
temperature in the chamber (in a thermostatic vessel), after which it is sucked by the
compressor passing through a heat-insulated pipe, in which there is an electric heater
with controlled power that allows you to overheat the refrigerant to the ambient
temperature; the adjustment was made manually according to the temperature of the
superheated refrigerant. Regulation of the boiling point of the refrigerant is carried
out manually with the help of thermal expansion valve (TRV). During the
experiment, the duty time factor was kept equal to 1. The experiments were carried
out at the following temperatures:-refrigerant boiling point: -25° C, -15° C, -5° C. -
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condensation temperatures: 30° C, 35° C, 40° C. The following measurements were
carried out at the bench 1) refrigerant pressure * when leaving the compressor (1. Fig.
1.), * when leaving the capacitor (2. Fig. 1.), * before entering the evaporator (4. Fig.

1.), * when leaving the evaporator (3. Fig. 1.).
e 2N T
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Fig. 2. Represents the electric circuit of the experimental bench.

2) the temperature of the refrigerant ¢ directly on compressor outlet (5. Fig. 1.),
* of the condensation (6. Fig. 1.), * on the capacitor outlet (7. Fig. 1.), « directly after
the expansion valve (8. Fig. 1.), * boiling point in the evaporator (9. Fig. 1.),

* evaporator manifold temperature - refrigerant overheating temperature in
evaporator (10. Fig. 1.), « just before suction into the compressor casing ( 11. Fig. 1.).
3) the temperature in the chamber ( 12. Fig. 1.). 4) ambient temperature (13. Fig. 1.).
5) water temperature in the condenser-calorimeter: * at the thermostat inlet (14. Fig.
1.), * at the outlet of the thermostat (15. Fig. 1.). 6) Flow rate of water passing
through the thermostat (16. Fig. 1.). 7) Electric power: * evaporator thermostatic
vessel heater (17. Fig. 1. and 4. Figure 2.), * steam superheater on return line (18.
Fig. 1. and 4. Figure 2.). 8) Consumption of liquid refrigerant leaving the condenser
(19. Figure 1.) - defined for reference. 9) the electric power consumed by the
compressor (1. Fig. 2.), 10) voltage compressor supply current (2. Fig. 2.), 11) current
(3. Fig. 2.). An experimental test-bench for conducting calorimetric studies of an
ammonia refrigeration plant with cooling of superheated steam with a liquid
refrigerant before intake. The use the heat exchanger in the compressor case of the
refrigerant plant to refrigerant supercooling led to significant changes on the bench.
Fig. 3 is a diagram of a test bench with refrigerant supercooling before intake. The
bench includes: a hermetic refrigeration compressor (I. Fig. 3.) having a refrigeration
cycle (1. Fig. 3.), a calorimeter-condenser having two stages (l1l and IV. Fig. 3.), a
heat-regulating valve - ( HRV) by means of which the cooling capacity was adjusted
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(V. Fig. 3.), calorimeter-evaporator (VI. Fig. 3.). The electrical circuit of the test-
bench has not changed. The following measurements were made on the bench: 1)
Refrigerant pressure on the compressor outlet (1. Fig. 3.), * when leaving the
evaporator (2. Fig. 3).
Tabl 1. Hresents the results of the experiment.

The main results obtained during the experiment on the test-bench.

To=-5 To=-25
P, =10,05 at P, =10,04 at P, =10,04 at
P, =10,04 at P, =10,03 at P, =10,03 at
P;=3,55at P3;=2,36 at P;=1,51at
P, =355 at P,=2,33 at Ps=1,49 at
ts=166°C ts=230°C ts=2905°C
ts=355°0C t6=35,5°C ts=35.0°C
t7=33°C t7=33°C t7=35°C
tg=-5.2°C tg=-15,1°C tg=-25°C
ty=-5.2°C ty=-151°C ty=-25°C
W tin=-35°C tn=-12,3°C tin=-215°C
cl? t11=33°C t11=33°C t11=33°C
v tp=-1°C t2=-105°C tp=-18°C
= ti3=30.5°C t13=30.0°C t13=31.0°C
t14=30.0 0 C t14=25.0 0 C t14=30.0 0 C
t15 =35.0 0 C t15 =30.0 0 C t15 =35.0 0 C
G =0,0289kg/c G1s=0,0190kg/c Gis=0,0120kg /¢
Ni7 = 0,410 kW N1z = 0,240 kW Ni7 = 0,1315 kW
Nig = 0,051 kW Nig = 0,037 kW Nig = 0,0225 kW
G19 =0,000348 kg / ¢ G19 =0,000193 kg / ¢ G19 =0,00009549 kg / ¢
Ne = 0.159,5 kW Ne = 0.145 kW Ne = 0.1255 kW
V =220V V =220V V =220V
1=0,8 A 1=0,075A 1=0,61 A
T0=-5 TO=-25
TO=-15
P, =11,70 at P, =11,69 at P, =11,69 at
P,=11,67 at P,=11,67 at P,=11,67 at
P3= 3,55 at P3= 2,36 at P3= 1,51 at
P4 = 3,55 at P;=2,35at P, =1,50 at
ts=1695°C ts=2205°C ts=3225°C
te=40°C ts=405°C te=40°C
t7=38°C t7=38°C t7=38°C
t8=-5.0C t3=-15,00C t8=-250C
ty=-5.°C ty=-15,0°C ty=-25°C
o tw=-3.5°C tin=-12,3°C tin=-21,0°C
T:- tn=38°C t;2=355°C tn=35°C
4 t12 =-1 0 C tlz = -9,3 0 C tlz = -19,5 0 C
= ti3=355°C t13=30.0°C t13=33,5°C
tu=35°C t4=35.0°C tu=35°C
t15 = 40,0 0 C t15 =40.0 0 C t15 =40.0 0 C
G =0,0272kg/ c G1s=0,0179kg/c G16=0.01133 kg /c
N17 = 0,346 kW N17 = 0,2015 kW N17 = 0,1118 kW
ng = 0,0563 kw N18 = 0,0395 kw N18 = 0,0236 kw
G19=0,000334 kg / c G19 =0,000185 kg / ¢ Gi19= 0,448 xr / yac
Ne =0.176 kW Ne = 0.1553 kW Ne = 0.0000912kwW
V =220V V =220V V =220V
1=0,75 A 1=0,7A 1=0,59 A
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TO=-5 TO=-25
TO=-15
P, =13,55 at P, =13,53 at P;=13,52 at
P, =13,51 at P, =13,51 at P,=13,51 at
P;=3,55at P;=2,36 at P;=151at
P,s=3,54 at Ps=2,35at Ps=151at
ts=2025°C ts=2575°C ts=3405°C
ts=45°C ts=45°C ts=40°C
t7=425°C t7=48°C t7=37°C
tg=-5.0°C ts=-15,0°C ts=-255°C
tg=-4,9OC tg=-15°9C t9=-25,50C
o tn=-2,0°C tn=-12,0°C tin=-22,0°C
Tr 11 = 39,5 0 C 1 = 37,0 0 C 1 = 37,5 0 C
X tp=15°C tip=-105°C t1p=-195°C
= t13=40,5°C t13=36.0°C t3=385°C
t.a=40,0°C t4=350°C tu=40°C
t15 = 45, 0 C t15 =40.0 0 C t15 =45.0 0 C
G16=0.00031 kg /c Gis=0,0180kg/c Gis=0,01136 kg /¢
N1z = 0,332kW N7 =0,1912 kW N7 = 0,1104 kW
Nis = 0,0595 kW Nis = 0,0398 kW Nis = 0,0235 kW
G19=0,000311 kg /¢ G19 =0,000168 kg / ¢ G19=0,0000833 kg / ¢
Ne = 0.1911 kW Ne = 0.1657 kW Ne = 0.1365 kW
V =220V V =220V V =220V
1=0,80 A 1=0,79 A 1=0,65A

» when exiting the first stage of the capacitor (3. Fig. 3.), * before entering the
evaporator (4. Fig. 3.). 2) Refrigerant temperatures ¢ immediately after exiting the
compressor (5. Fig. 3.), « in the first stage of the capacitor (6. Fig. 3.), * immediately
after the compressor cooler (7. Fig. 3.),  in the second stage of the capacitor (8. Fig.
3.), ¢« immediately before the expansion valve (9. Fig. 3.), * immediately after
expansion valve (10. Fig. 3.), * boiling point in the evaporator (11. Fig. 3.), *
temperature in the evaporator manifold - the temperature of the superheat of the
refrigerant in the evaporator (12. Fig. 3.). « immediately before suction into the
compressor casing ( 13. Fig. 3.). 3) The temperature in the chamber (14. Fig. 3.). 4)
Ambient temperature (15. Fig. 3.). 5) The temperature of the water in the condenser-
calorimeter of the first stage: * at the outlet of the thermostat (16. Fig. 3.), « at the
entrance to the thermostat (17. Fig. 3.).

6) The water temperature in the condenser-calorimeter of the second stage: * at
the outlet of the thermostat (18. Fig. 3.), ¢ at the entrance to the thermostat
(19.Fig.3.).

7) Water consumption: ¢ passing through the thermostat of the first stage (20.
Fig. 3.), * passing through the thermostat of the first stage (21. Fig. 3.). 8) The flow
rate of the liquid refrigerant leaving the condenser (22. Fig. 3.) - was determined for
reference. 9) Electric power: ¢ a heater for the thermostatic vessel of the evaporator
(23. Fig. 3. and 4. Fig. 2.), 10) a steam superheater on the return line (24. Fig. 3. and
4. Fig. 2.). 11) Electric power consumed by the compressor (1. Fig. 2.), 12) Voltage
current in the compressor (2. Fig. 2.), 3) Current (3. Fig. 2.).

The electrical circuit has not been changed. Table 2 presents the results of the
experiment. An experimental test-bench for carrying out calorimetric studies of
an ammonia refrigeration plant with superheated steam cooling with a liquid
refrigerant and with a regenerative heat exchanger (RHE). To conduct
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experiments related to liquid supercooling, a recuperative heat exchanger was
introduced into the circuit, where the liquid leaving the condenser was supercooled
by the refrigerant vapour that left the evaporatorat the temperature below the
temperature of ambient air. In general, such an aggregate can be considered a
regenerative heat exchanger (RHE). The introduction of RHE into the circuit of the
chiller led to significant changes in the bench. Fig. 4 is a diagram of a test bench with
intermediate refrigerant cooling.

220V

Fig. 3. Diagram of a test bench with refrigerant supercooling before intake.

water

Fig. 4. Diagram of a test bench with intermediate refrigerant cooling.
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Table 2. Results of the experiment.

The main results obtained during the experiment on the test-bench.

To=-5 To=-15 To= -25
P1 =10,06 at P1 =10,06 at P1=10,07 at
P, =353 at P,=235at P, =1,50 at
P3;=10,03 at P3=10,03 at P3=10,04 at
Ps= 3,55 at Ps= 2,36 at Ps= 1,52 at
ts=945°C ts=1225°C ts=1655°C
ts=30.0°C ts=30.5°C ts=30.0°C
t;=30.0°C t7=305°C t7=30.0°C
ts=30.0°C ts=30.5°C ts=30.0°C
ty=275°C ty=26.0°C ty=26.0°C
t=-52°C tw=-15°C to=-255°C
t11 = -5,20 C t11 =-15 0 C t11 = -25,5 0 C
ti=-3 0 C tp = -13,5 0 C t1p =-24 0 C
t13=25°C t13=270C t13=27OC
t14 =-1 0 C t14 = -10,5 0 C t14 = -20,5 0 C
t15=24°C t15=23,3°C t15=256°C
t16:290C t15=300C t16=300C
t17=24°C t17:2500 t17=25°C
t15=29°C t1s=30°C ts=30°C
tie=24°C t19=25°C tw=25°C

G20=10.03054 kg / c
G21 =0.00278 kg / c
G22=10,000453 kg / c

N2z = 0.4998 kW

Gzo=0.0208 kg /

G21 = 0.0034 kg / ¢

G22=0.00028 kg / c

N23 = 0.3085 kW

G2 =0.0137 kg /c
G21=0.0031kg/c

G22 = 0.000165 kg / ¢
N23 = 0,1985 kW

G20 =0.03095 kg / c

G21 =0.00413 kg / c

G22=0,000434 kr / yac
N2z = 0.492 KW

N24 = 0.063 KW

No; = 0.158 kW

V=220V

I5=0.71 A

Gao=0.0211kg/ ¢

Ga1 = 0.00365 kg / ¢

G22=0.000268 kg / ¢
N23 = 0.3155 kW
N24 = 0.0515 kW
Nbo; = 0.1425 kW
V, =220V
I3=0.67 A

N24 = 0,0555 kW N24 = 0,047 kW N24 = 0,0355 kKW
Nbo; = 0.1425 kW Nbs; = 0.1315 kW N»; =0.1135 kW
V, =220V V, =220V V, =220V
15=0,78 A 13=0,69 A 13=0,59 A
To= 5 To=-15 To=-25
P;=11,71 at P;=11,72 at P;=11,71 at
P, =3,55at P, =2,36 at P,=151at
P3; =11,68 at P;=11,68 at P; =11,67 at
P, =357 at P,=237at P,=1,52 at
ts=112,5°C ts=146,5°C ts=190,0°C
ts=355°C ts=35°C ts=355°C
t7:35,50C t7:350C t7:35,50C
tg=355°C tg=35°0C tg=355°C
tt=329C tt=329C t9=32,5°C
t1n=-5.2°C tip=-155°C t1o=-250°C
t11=-52°C t;1=-155°9C t11=-25,0°0C
tp=-30C t1p=-135°9C tp=-235°0C
4 t13=30°C t13=30°C t13=30°C
I tu=-1°C tiu=-100°C tiu=-205°C
= ti5=29°C ti5=29°C tis=25°C
t1s=35°C t1§=35°C t16=30°C
t7=30°C t7=30°C t7=25°C
t15=35°C t15=35°C t15=30°C
t19=30°C t19=30°C tw=25°C

Gzo =0.0139 kg /c

G21=0.0033 kg /c
G2 =0.000158 kr / yac

N2z =0.198 kW

N24 = 0.037 kW
N»:1 =0.120 kW
V,=220V
I3=0.55A
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To=-5 To=-15 To=-25
P1=13,55 at P1=13,54 at P1=13,53 at
P, = 3,59 at P,=2,36 at P,=1,551at
P3;=13,52 at P3;=13,51 at P;=1351 at
Ps= 3,55 at Ps= 2,35 at Ps= 1,45 at
ts=1175°C ts=150°C ts=1925°C
ts=40,0°C ts=40,0°C ts=40,5°C
t;=40,0°C t;=40,0°C t7=405°C
ts=40.0°C ts=40,0°C ts=405°C
ty=37,0°C ty=37,0°C ty=37,0°C
tw=-45°C ti=-15°C tiw=-255°C
t11 = -4,5 0 C t11 = -15,0 0 C t11 = -25,5 0 C
tip=-25 °C t12=-13,5 °C tip=-225 oC
g tiz = 35,5 0 C iz = 35.0 0 C tiz = 35,5 0 C
T twy = -1, 0 C ty = -10.0 0 C tiy = -20 0 C
ﬁ t15 = 33,5 0 C t15 =35.0 0 C t15 =35.0 0 C
t16:40,00C t16=400C tle=400C
t17=350°C t17=35°C t17=35°C
tis=40°C tig=40°C tig=40°C
t9=35°C tw=35°C tw=35°C
Gzo=0.0282 kg / Gzo=0.0192 kg / Gzo=0.0126 kg / ¢
G21=0.0046 kg / c G21 =0.00393 kg / ¢ G21 =0.00355 kg / ¢
Gy = 0,000416 kg /c G2 =0.000256 kr / yac Gy = 0,0001496 Kr / 4ac
N2z = 0.422 kW N23 = 0.2685 kW N2; = 0.1665 kW
N24 = 0.070 kwW N24 = 0.0545 kW N24 = 0.0385 KW
No; = 0.175 kW Nz = 0.153 kW No; =0.1265 kW
V=220V V=220V V=220V
I5=0.87 A I3=0.75 A I5=0.60 A

The bench includes: a hermetic refrigeration compressor (I. Fig. 4.) with a
cooling circuit (Il. Fig. 4.), a calorimeter-condenser having two stages (l1l and IV.
Fig. 4.), RHE (V Fig. 4.), the heat-regulating valve (HRV )- expansion valve, with the
help of which the cooling capacity was adjusted (VI. Fig. 4.), the calorimeter-
evaporator (VII. Fig. 4.). The following measurements were made at the stand: 1)
Refrigerant pressure: * upon exiting the compressor (1. Fig. 4.), * when exiting the
capacitor of the second stage (2. Fig. 4), * before entering the evaporator (3. Fig. 4.), ¢
upon exiting the evaporator (4. Fig. 4.), 2) Refrigerant vapor temperature: °
immediately upon exiting the compressor (5. Fig. 4.), * in the first stage of the
capacitor (6. Fig. 4.), « immediately after the compressor cooler (7. Fig. 4.), ¢ in the
second stage of the capacitor (8. Fig. 4.), « immediately before the liquid refrigerant
enters the RHE (9. Fig. 4.), » immediately before the expansion valve - at the exit of
the liquid from the RHE (10. Fig. 4.), « immediately after HRV (11. Fig. 4.), * boiling
point in the evaporator (12. Fig. 4.), * temperature in the evaporator manifold - the
temperature of the superheat of the refrigerant in the evaporator (13. Fig. 4.), *
immediately before the steam enters the RHE (14. Fig. 4.), * immediately upon the
release of steam from the RHE (15. Fig. 4.), ¢ before being sucked into the
compressor casing (16. Fig. 4.). 3) The temperature in the chamber (17. Fig. 4.). ¢
Ambient temperature (18. Fig. 4.). 4) The temperature of the water in the condenser-
calorimeter of the first stage: ¢ at the entrance to the thermostat (19. Fig. 4.), 5) at the
exit of the thermostat (20. Fig. 4.). 6) The water temperature in the condenser-
calorimeter of the second stage: ¢ at the entrance to the thermostat (21. Fig. 4.), « at
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the exit of the thermostat (22. Fig. 4.). 7) Water consumption: ¢ passing through the
thermostat of the first stage (23. Fig. 4.), * passing through the thermostat of the
second stage (24. Fig. 4.). 8) The flow rate of the liquid refrigerant leaving the
condenser of the second stage (25. Fig. 4.) was determined for reference. 9) Electric
power: ¢ heater of thermostatic vessel of the evaporator (26. Fig. 4. and 4. Fig. 2.), ¢
steam superheater on the return line (27. Fig. 4. and 4. Fig. 2.). 10) Electric power
consumed by the compressor (1. Fig. 2.),

11) Electric voltage current supplying the compressor (2. Fig. 2.), 12) Current
(3. Fig. 2.). The electrical circuits have not been changed.Table 3 presents the results
of the experiment. The main agregates of the test-bench. Evaporator. An L-shaped
sheet-tube welded evaporator made of steel SA-240 (analog stainless steel X18H9T
GOST 4986-54) with stamped channels was used in the test bench. The entrance to
the evaporator was changed to prevent heat transfer between the incoming liquid and
the leaving steam. Capacitor. In a number of experiments, a steel (1003 AISI-SAE)
natural convective cooling condenser with wire horizontal fins with tubes with an
outer diameter of 4.7 mm, a wall thickness of 0.5 mm, a coil pitch of 50 mm, a wire
of 1.5 mm, a pitch of fins of 7 mm, and a finning coefficient of 5.0 was used. The
outer surface of the first stage of the capacitor is 1 m?, the second stage is 0.5 m?. In
experiments on determining the heat balance separately for each stage of the

condenser the UT-15 standard ultra-thermostat
Table 3. Results of the experiment.

The main results obtained during the experiment on the test-bench.
To=-5 To=-15 To=-25
P1=10,07 at P, =10,07 at P, =10,07 at
P, =10,03 at P, =10,03 at P, =10,04 at
P;=355at P3=2,36 at P;=151at
P,=3,54 at P,=235at P,=1,50 at
ts=945°C ts=1255°C ts=166,4°C
ts=30.0°C ts=30°C ts=30.0°C
t7=30.0°C t7=30°C t7=30.0°C
ts=30.0°C tg=30°C ts=30.0°C
ty=275°C ty=26.0°C ty=27.0°C
t10=85°C tio=-4,0 °C tin=-2,5 °C
1 = -5,00 C t11=-15°C t1n =-25,5 °C
tp=-5°C t1p=-15°C t1p =-25,5 °C
t13=-3,5 0C t13=-13,5 °C t13=-23,0 °C
o tiu =-3,5 0C tis =-13,5 °C tis =-23,0 °C
w ti5=7,3°C tis=-55°C tis=-45°C
X t1§=2350C t1s=235°C tis=255°C
= tiy=1,00C tiy=-10°C tiy=-20°C
t1§=23,3°C tig=25°C tig=25°C
tw=25°C tw=25°C tw=250C
to=30°C to=30°C to=30°0C
1 =25°0C 1 =250C 1 =250C
t»=30°C t»=30°0C t»=300C
G2 =0.0305kg / c G2 =0.0207 kg / c G2 =0.01375kg/ ¢
G224 =0.0044 kg / c G24=0.0047 kg / c G24=0.00412 kg / ¢
Gas5 =0,000453 kr / yac Gas5 =0,000280 kr / yac G5 =0.000166 kr / yac
N2 = 0.533 kKW N2s = 0.3445 kW N2 = 0.219 KW
N27 = 0.0225 kW N27 = 0.021 KW N27 = 0.015 kKW
Nz = 0.142 kKW N»s; =0.1315 kW No; = 0.113 kW
V, =220V V, =220V V=220V
I5=0.79 A I5=0,67 A I5=0.59 A
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Go3=0.0282 kg / ¢

Gas = 0.0066 kg / ¢
Gas = 0,000416 kg / ¢

Nze =0.4635 kW

N27 =0.0285 kW
No; =0.175 kW
V=220V
13=0.75 A

Gas3 = 0.01920 kg / ¢

G24=10.00555kg / c
G25 =0.000256 kg / ¢

Nze =0.3025 kW

N27 =0.0205 kW
No1 = 0.1535 kW
V=220V
13=0.74 A

To=-5 To=-15 To=-25
P;=11,71 at P, =11,70 at P;=11,71at
P, =11,69 at P, =11,68 at P, =11,69 at
P; =355 at P; =2,36 at P;=151at
P, =354 at P,=2,35at P, =150 at
ts=112°C ts=146°C t5=190,5°C
t5=35°C ts=35°C ts=35°C
t7=359C t7=35°C t7=359C
tg=35°C t3=359C t3=35°C
tt=329C tt=33°C tt=33°C
tio=11°C t1o=7°C tlozl,OOC
t11=-50°C t1n=-150°C t11=-250°C
t12 =-5,0 oC t12 =-15,0 °C t12 =-25,0 °C
t13=-35°C t13=-135°C t13=-23,0°C
Lo tis =-3,5 oC tis =-13,5 °C t1s =-23,0 °C
i ti5=75°C ti5=45°C ti5=-25°C
R t1s=350°C t1s=30,0°C t1=30,0°C
= tir=-1,0°C ti7=-10,0°C ti7=-20,5°C
t18=295°C t8=30,0°C t8=25,0°C
tw=30°C t0=30,0°C t9=30,0°C
t=35°C t0=35,0°C t0=35,0°C
t,1=30°C t,1 = 30,0 °C t,1 = 30,0 oC
t»=350C t22:35,00C t22:35,00C
G23=0.0309kg /¢ G23=0.0211kg/c G23=0.0139kg /¢
G24=0.0059 kg /¢ G24=0.0050kg /¢ G24=0.0044 kg / c
G25=0,000434 r / yac G25=0.000268 kg / ¢ G25=0.000158 kg / ¢
N2 = 0.529 kW N2 = 0.344 kKW N2 = 0.2195 kW
N27 = 0.0255 kKW N27 = 0.023 kW N27 = 0.0155 kW
N»o; = 0.158 kW N»o; = 0.1425 kKW N»o; = 0.1205 kW
V,=220V V,=220V V,=220V
13=0.71 A 13=0.66 A I3=0.565A
To=5 To=-15 To=-25
P; =13,56 at P;=13,55at P =13,55 at
P, =13,55 at P, =13,55 at P, =13,55 at
P3;=3,55at P3; =2,36 at P3;=1,51at
P,=3,54 at P,=2,35at P,=1,50 at
ts=117°C ts=150°C t5=1925°C
ts=40°C ts=40,0°C ts=40°C
t7=40,0°C t7=40,0°C t7=40°C
ts=40.0°C ts=40,0°C tg=40°C
ty=37,0°C ty=37,0°C ty=37,0°C
to = 13,50C t10=6.6°C tlo=3,50C
tn=-50°C t11=-15,0°C t11=-250°C
t,=-50°C t,=-15,0°C tp=-25,0°C
t3=-35°C t3=-135°C t3=-23,0°C
o tu=-35°C tiu=-145°C tia=-23,0°C
ﬁ- t15=9,5°C t15=-3,50C 115 = 1,OOC
~ t1s=35°0C t1§=33°0C t1§=35°C
= ti7=-10°C ti7=-105°C ti7=-20,00C
t1§=33,0°C t1§=33,0°C tig=350C
t19=35,0°C t19=35,0°C tw=350C
to=40,0°C t0=40,0°C to=40°C
21 =350°C 21 =350°C 1 =350C
t»=40,0°C t»=40,0°C tp=40°0C

ng =0.0126 kg /c

Gza = 0.0046 kg /
Gas = 0.000149 kg / ¢

Nze =0.1885 kW

N27 =0.0165 kW
No1 = 0.1265 kW
V=220V
I3=0.61 A
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was used, which corresponds to the third accuracy class, with a range of
operating temperatures from 0 to +150° C, with a temperature stabilization error of
0.05° C, where the coil was replaced by an external stainless steel tube with a
diameter of 8 mm, a wall thickness of 1 mm, an outer surface of 0.0603168 m?. HRV.
When conducting experiments in the installation, a manual regulation expansion
valve was made of steel (1045 AISI-SAE) in a single copy, with an adjustable hole of
0.000 - 3.141 mm?, was used. HRV was hermitized with a bellows made of rubber,
resistant to low temperatures, as well as to liquid and ammonia vapors. Compressor.
The test bench used a herimized shielded compressor was made in a single copy
specially for experiments. The electrical and dynamic characteristics of the shielded
electric motor were tested separately on a special test-bench, the description of which
will be given below. The compressor mechanism was created on the basis of the FH-
11 compressor mechanism, by removing the coppering of its parts in contact with
ammonia, the diameter of the rotor of the electric motor was also reduced by 2 mm as
relating to the standard one, which is associated with the installation of the shield.
The number of cylinders in the compressor is 1, the cylinder diameter is 27 mm, the
piston stroke is 16 mm, the maximum pressure reached by the compressor is 12 at,
the volumetric capacity of the compressor is 0.8 m3 / h. Compressor cooling circuit.
The compressor design did not allow the cooling circuit to be inserted inside the
compressor casing; therefore, to ensure compressor cooling, a steel tube - cooler was
wound to the outer surface of the casing and a cooler was soldered to it, which, taking
into account sufficiently developed inner surface of the casing and its low thermal
resistance, ensured efficient cooling of the steam inside the compressor casing
.Subcooler - RHE. For the experiments, a recuperative heat exchanger of the “pipe in
pipe” type was used, the outer diameter of the pipes was 22.5 mm and the outer
diameter was 8 mm, the wall thickness was 3 and 1 mm, respectively; the length of
the working part of the heat exchanger was 1.3 m, and the heat exchange surface area
was 0.0653432 m?. The outer surface of the pipe was insulated from the environment.
Instruments and equipment used in the experiment. Thermal relay. To maintain a
constant temperature in the chamber, a thermocontact thermometer TPK No. 1 I1-80
(GOST 9871-61) was used as a thermal relay. The error of temperature measurement
is 0.1° C. Temperature measurements were carried out using copper-constantan
thermocouples, the cold end of the thermocouple was in a vessel with melting ice of
distilled water; voltage measurement was carried out with a digital voltmeter V 7-16,
with an accuracy of 0.0001 V, which made it possible to measure the temperature
with an accuracy of 0.1° C. Pressure measurements on the suction side were carried
out with ammonia dial gauges with a measurement limit of excess (relative to the
environment), pressure 0.0 - 6 at, with a measurement accuracy of 0.05 at; the
accuracy class of pressure gauges is 1.5. Pressure measurement on the discharge side
was carried out with ammonia dial gauges with a measurement limit of excess
(relative to the environment), pressure 0.0 - 15 at, with a measurement accuracy of
0.05 at; the accuracy class of pressure gauges is 1.5. The fluid flow rate was
determined by the gravimetric method, providing a measurement accuracy of 0.01 kg
/ h. The power of electric heaters was determined by a VT-152637 wattmeter, a
measurement limit of 500 W, an accuracy class of 1.5, providing a measurement
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accuracy of 0.1 W. Power consumed by the electric motor, voltage in the power
supply network, current were determined by the universal electric post ITY (control
box) - 174628, which includes the following instruments: a voltmeter VM - 15234, a
measurement limit of 250 V, an accuracy class of 1.5, providing accuracy of
measurements of 0.5 V, an ammeter of AM - 1324, a measurement limit of 5 A, an
accuracy class of 1.5, ensuring accuracy of measurements 0.05 A, wattmeter VT-
152637, measurement limit 500 W, accuracy class 1.5, providing a measurement
accuracy of 0.1 W.

Processing experimental results. Processing the results of experiments is
centred on determining the heat balance of each of the aggregates under the steady-
state mode of operation of the test-bench, which will determine the mass flow rate of
the agent. The equipment of the test-bench does not allow to test superheating of the
refrigerant steam inside the casing of the hermetic compressor, but it allows us to
derive actual volumetric efficiency and its dependence on the temperature of the
steam when it is sucked into the casing. The heat balance on the low pressure side can
be expressed as: Qug = Npn (1)

Here: Qung - total heat gain to the refrigerant; Ny, - the total power of the heaters
creating a load on the evaporator.

Heat transfer can be represented as:Qung=Qo+Qsh (2)

Where: Qo - heat gain to the evaporator due to boiling refrigerant; Qs - heat
inflow due to steam overheating.

The heat load on the evaporator is created by an electric heater (N17), which
power is the main component of the heat load. In real conditions, the refrigerant
overheats both in the evaporator and on the way from the evaporator to the
compressor. To simulate such overheating, an additional heater (Nig) was used, the
power of which was taken into account in the calculation. In this way:

Qo + Qper = N 17 + N 15(3)

Or

Gao * ra + Gao * Cp1 ™ (two - tg) + Gao * Cp2 * (t11 - tio) = N 17 + N 13 (4)

Gao * [ra + Cp1 * (tio - tg) + Cp2 * (t11 - t10)] = N 17 + N 18(5)

Here: Gy is the specific consumption of ammonia in the evaporator; tq is the
boiling point; t;; is the ambient temperature to which the refrigerant steam can
theoretically overheat before being sucked into the compressor; Cpi, average heat
capacities of ammonia vapor in the interval between these temperatures; Cp, -
average heat capacities of ammonia liquid in the interval between these temperatures;
ra is the heat of boiling of ammonia.

— N17 + N18 (6)
r,+Cp, '(tlo _t9)+ Cp, '(tu _tlo)
Similarly, you can express the heat balance on the high pressure side:

Qcon = Qcool (7)
Here: Qcon - heat transfer from the refrigerant side in the condenser; Qcoo - total
heat gain to the cooling water.
Similar to the previous one, heat transfer from the agent can be considered as

Qcon = Qcootv. + Qx+ Qcool. 1. (8)

Then: GaO
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Where: Q oo, 1. . - heat removed from the refrigerant vapor during cooling to
the condensation temperature. Qcoolv.=Gak*Cpy*(ts-ts) (9)
Q. - heat removed from the refrigerant during condensation;
QK = GaK * o (10)
Qcool. 1. - heat removed during supercooling of steam.
Qcool. L= Gak ™ Cpl * (t7 - t6) (11)
Here: Gak - is the consumption of the agent in the capacitor; rax - heat of
condensation; Cp, - average heat capacity of the supercooled liquid refrigerant; Cp, -
the average heat capacity of the cooled steam of the refrigerant; ts - steam
temperature at the outlet of the compressor; ts - the condensation temperature; t; - the
subcooling temperature.
Then: Qcon =Gk * va * (te - ts) + Gak * rax + Gk * Cp| * (t7 - te) (12)
Qeon = Gak * [Cpyv * (t6 - t5) + rak. + * Cpi ™ (t7 - t6)] (13)
The heat gain to water causes its heating At, which was kept constant in the
experiments (At = 5°C). Qcoolw = Gw * Cpw * (4t) (14)
Here: G,, - water consumption per unit time; Cpw is the average heat
capacity of the heated water.
Then the refrigerant consumption can be expressed as:
G - G, -At-Cp, (15)
. r,+ I.Cpr.v, ) (tS _t6)+ Cpr.l. ) (t6 _t7 )J
Gao = Gak (16)
Thus, having performed the above calculations, it is possible to obtain the basic
parameters of an ammonia refrigeratoig machine. Graphs illustrating the change in
energy efficiency depending on the operating modes of the RM and on its design
parameters are presented below. Fig. 5. The main energy characteristics of a
hermetically sealed ammonia refrigerating machine.
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Fig. 5. Energy characteristics of a hermetically sealed ammonia refrigerating
machine.
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Fig. 6.The main energy characteristics of a liquid ammonia pressurized
refrigerating machine.
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Fig. 7.The main energy characteristics of a hermetically sealed ammonia
refrigerating machine with liquid cooling and a regenerative heat exchanger.

Energy characteristics of RM before and after
design optimization
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Fig. 8. To compare the energy characteristics of RM before and after design
optimization, a combined graph is proposed.

Conclusions: Research has shown the opportunity of using ammonia as an
ozone-safe refrigerant not only in large open systems, but also in small refrigeration
plants, even household ones. Removing the overheating of the steam absorbed into
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the compressor due to the liquid refrigerant increases COP of the refrigeration plant.
The use of RHE in ammonia plants is possible and gives energy advantages if
combined with a second-stage capacitor.
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SKCHEPUMEHTAJIBHBIE UCCJIEJJOBAHUS MAJIOM

AMMMWAYHOM T’EPMETUYHOM XOJIOJIUJTbHON MAIIIMHBI

Jle6enen b. , Knay6 JI. , JIebenena E., IlaBnbimko E.

Cmamvsi nocesuena uUccie0o8aHuo KOHCMPYKMUSHbIX NAPAMEMPO8 MATbIX
XONOOUNIbHBIX MAwul. B 0annoil cmambe noxkazanvl npaxmuyeckue uccie0o8anusl
3A6UCUMOCTU  DHEP2eMUYeCKUX NaApamempos XOA00UNbHOU MAWUHbL OMm  ee
KOHCMPYKMUBHBIX ~0cobenHocmel. B uacmnocmu  uccnedosana 3a8ucumocmo
X0N00UNbHO20 KOdhhuyuenma om nepezpesa napa Ha 6CACHIBAHUU 8 KOMNPeCccop U
npeoiodicer cnocob 6opvObl ¢ MaKum nepespesom OJisi MAIblX XOI00UIbHBIX MAULUH.
Ha emopom smane paccmampusanaco 603MONCHOCHb NPUMEHEHUS PE2eHEePAMUBHO20
Menio0OMeHHUKA 8 AMMUAYHOU XON00UuIbHOU Mawune. T[lokazanvl npeumywecmesa
eco npumenenus. B yenom nokazama 603MONCHOCMb YEEIUUEHUS XOA0OULbHO20
Koa(hpuyuenma 3a cuem uzMeHeHUss KOHCMPYKMUBHBIX NAPAMEMPOs8 XOJI0OULbHOL
MAWUHBL.

Knroueesvie cnosa: xonoounvhas mawiuna, Xoi00uibHas YCMAHOBKA, KUNeHUe,
KOHOEHCAYUsi, IHeP2emMudecKas XapaKmepucmuxa.

AN EXPERIMENTAL STUDY OF THE AMMONIA HERMETIC
SMALL REFRIGERATION MACHINE.
Lebedev B. , Knaub L., Lebedeva E. , Pavlishko E.

The article focuses on the study of the design parameters of small refrigerating
machines. This article shows practical studies of the dependence of the energy
parameters of the refrigerating machine on its design features.In particular, the
dependence of the coefficient of performance upon the superheating of steam at the
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suction in the compressor was studied, and preventing method of such overheating
for small refrigerating machines was proposed. At the second stage the possibility of
using a regenerative heat exchanger in an ammonia refrigerating machine was
examined. The advantages of its use are shown. In general, the possibility of
increasing the refrigeration efficiency by changing design parameters of the
refrigerating machine is shown.
Key words: refrigeration machine, refrigeration unit, boiling, condensation,

output performance .

YK YK 629.12.036 DOI: 10.37000/abbsl.2019.94.21
3ABE3INEYEHHSA AKOCTI BUT'OTOBJIEHHSA 3YBUATUX ITIEPE/IAY B
EHEPTOMAININHOBYAYBAHHI
0O.5kimoB
Ooecckuii HaYUOHANbHBIU NOTUMEXHUYECKULL YHIGepCUmen
C.YMUHCbKHH
O0ecbKutl OeporcasHull azpapHull yHieepcumem
H.Kuimenko, JI.boBHerpa, FO.IlInxupesa
Ooecckuii HaYUOHANbHBIU NOIUMEXHUYECKULL YHIGepCUmen

Pozeumox cyuacnozo enepeomawiunobyoyeanns ide no JniHii HenepepeHoco
niosuwenHs weuokocmeu, Koepiyichma KopucHoi Oii i nomyxcHocmeu azpe2amis.
3ybuacmi nepedaui ma pedyKmopu € GION0BIOAIbLHUMU YACMUHAMU CYYACHUX
MeXaHizMi8 i 3auUMaromov 8aNCIUGe Micye 8 BIMYUSHAHOMY eHepeOMAUUHO0)YOVEAHHI.
Miynicmo i 3Hococmilikicms 3y04acmux nepeodad, Kpim KOHCMPYKMUBHUX (AKmMopis,
3anedcums i8I0 MEXHOJO2IUHUX HNPUtioMie 00poOKU. 3aKioYHUM — emanom
BUCOMOBNEHHA —~ MAKUX Kolic € onepayis 3yooulnigpyeanns. B npoyeci
3y00uniho6anHss 8 MOHKOMY NOBEPXHEBOMY wiapi  Bi0OY8ArOMbCs  CKIAOHI
mepmomMexaHiuni npoyecu. B pesynomami KopomrouacHo2o HacpieamHs 00 GUCOKUX
memnepamyp 6  MAKOM)  NOBEPXHEEOMY  wiapi  BUHUKAIOMb  CMPYKMYPHI
nepemeopenHs, NPUNCo2U, a 8 0esIKUX BUNAOKAX HABIMb MIKpO i Makpompiwjinu. Kpiu
moz2o, maroms Micye SUNAOKU BUSOMOBIEHH 3Y0Uacmux KoOJNiC 3 NPUXO8AHUMU
Ooepexkmamu winigpysanns (Hanpukiaod, NOsGIeHHsS 6 NOBePXHe8oM) ulapi 3y0ie
BENIUKUX PO3MALYIOUU HANPY2), WO ZHUICYE pecypc pobomu, a 8 OKpeMux SUnaoKax
BUKTIUKAE NOIOMKY 3Y0i8 6 ymosax excniayamayii. Pospobka eghexmuenux 3axo0ig no
3abe3neueHHI0 AKOCMI NOBEPXHe8020 wapy Ha onepayii 3yooulnigpyeants bazamo 8
YOMY 3ANeAHCUMb 8i0 MONCIUBOCMI NPOCHO3YBAHHS (AO0 PO3PAXYHKY) memnepamyp i
3AMUUKOBUX HANPYIHCEHb NO 2MUOUHI YeMEeHMOB8AHH020 uiapy 3y0i6. 3anponoHo8aHo
MEMOOUKY PDO3DAXYHKY 6HYMPIWHIX 3ATUUKOBUX HANPYIHCeHb SUHUKAIOYUX NpU
3y0ouinighysanti Koic 3 yemenmyemux cmaneti. Ha ocno6i BUKOHAHUX PO3PAXVHKIG |
eKCNepuMeHmie 3anponoHO8aHi | 002PYHMOBAHI WNAXU NIOBUWEHHS SKOCHI
8UCOMOGIEHHL PODOOYUUX NOBEPXOHb 3YOuacmux nepeoay, wjo 3acmoco8ylomvCs 6
azpe2amax menaioeux i AMoMHUX el1eKMpOCManyii.

Kniouoei cnosa: yemenmosannuil wap, 3aiuuikosi Hanpyau, meepoe Macmuiio,
nepepuguacme KoJo.
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Bceryn. Po3BUTOK CcydacHOTO eHepromaiimHoOYyyBaHHS e 10 JiHiT HEepEBHOTO
IIJIBUIIICHHS IIBUJIKOCTEH, Koe(diIlieHTa KOPHUCHOI 1ii 1 TMOTY)KHOCTI arperatiB. Y BCIX
BUIAJKaX, KO ONTUMAJIbHE YHCIIO OOEPTIB JBUI'YHA arperary 3Ha4HO BIIPI3HSETHCS Bl
yucria 00epTiB BUKOHABYOTO MEXaHI3MY, 3aCTOCOBYETHCSI 3yO4acTuil pemykTop. 3yOuacTi
niepesiadl Ta peIyKTopH € BIINOBIIATBHIMY YaCTHHAMY CYYaCHHX MEXaHI3MIB 1 3aiMaroTh
BOXJIMBE MICIC Y BITYM3HSIHOMY €HEProMaIlMHOOYAyBaHHS. MIIHICT Ta 3HOCOCTIMKICTD
3y0uacTuX mepenad, KpiM KOHCTPYKTUBHHX (DaKTOpiB, y BEIUKIA Mipl 3aJIeKUATh 1 Bi
TEXHOJIOTIYHUX MPUAOMIB OOPOOKH.

IIpobdaema. BaxkoHaBaHTaxeHI 3yOuyacTi Kojeca BUTOTOBISIOTH 3
[IEMEHTYEMUX XPOMOHIKEIEBUX 1 XpOMOHiKeIbBoIb(pamoBux craneir 12XH3A,
12X2H4A, 20X2H4A 1 18X2H4MA. 3akir04HUM €TarioM BHUTOTOBJICHHSI TaKWX
KOJic € omepauis 3yoouuripyBaHHd. B mpoueci 3yOouutipyBaHHS B TOHKOMY
MOBEPXHEBOMY IIapl B1I0YBarOThCS CKJIa/IHI 1 CBOEPIIHI TEPMOMEXaHIuHI npouecu. B
pe3ysbTaTi KOPOTKOYACHOTO HArpiBaHHsS JO BHUCOKHX TEMIIEpaTyp B TaKOMY
MMOBEPXHEBOMY IIapi BAHUKAIOTh CTPYKTYPHI MEPETBOPEHHS, 3 TaK 3BaHi MPI>KOTH, a B
JESKUX BWIIQJIKaX HaBITh MIKpO 1 MakpoTpimmHu. Kpim Toro, MarTh BUIAIKU
BUTOTOBJICHHSI 3y04YacTUX KOJIIC 3 TMPUXOBaHUMHU jAedeKkTamu NUTihyBaHHS
(HampuKIIa, mosiBa B MOBEPXHEBOMY II1api 3y0iB BEJIIMKUX PO3TATYIOUM HAIPYT), IO
3HMXKY€E pecypc poOOTH, a B OKPEMHX BUIIA/IKaX BUKIMKA€E MOJOMKY 3y0iB B yMOBax
ekcrutyartaiii. Po3poOka eQpeKTUBHMX 3aXOJlIB I0JI0 3a0€3MEUeHHs] SKOCTI
MOBEPXHEBOr0 IIapy Ha omeparlii 3yoouutipyBanHs OaraTo B 4OMY 3aJIeKUTh Bij
MOXJIMBOCTI MPOTHO3YBaHHsS (200 pO3paxyHKy) TeMIeparyp 1 3aJIHIIKOBUX
Harpy>KeHb M0 TNIMOUHI [IEMEHTOBAaHHOTO I1apy 3yOiB.

AHaJI3 OCTAaHHIX AOCJHiIKeHb Ta myOJikauii. [IuTaHHAM MaTreMaTHYHOTO
MOJICJIIOBAHHSI TEIUIOBOTO 1 HAMNpYy>KEHO-Ae(OpPMOBAHOIO CTaHy Ma-Tepuala JeTai
npu 1nuTidyBaHHi npucBsiueHi podotu [1[1-6]. [IluTaHHAM aHATITUYHOTO BU3HAYCHHS
3HAUYEHb PO3TATYIOUMX 3AIUIIKOBUX HAMNpPYKEHb 3 ypaxXyBaHHAM HEOJHOPIAHOCTI
BMICTY BYIJICIIO B IIEMEHTOBAHHOM IIapl HE MPUAUIEHO JTOCTaTHhOI yBaru. Y
pobotax [7,8] aHami3yrOThCS NPUYMHUA YTBOPEHHS MOBEPXHOCTHHX TPUIKOTOB 1
TPIIIMH MpU NUTIPYBaHHI IIEMEHTYEMHX 3y04acTUX KOJIC. Y 1UX poOOTax IMIKIIIKBI
HacHiAKM 1UTihyBaHHA TPOTMOHYETHCS 3MEHIIYBaTH 3a PaxyHOK OINTHUMI3allii
napameTpiB peKUMY pi3aHHs, a MUTaHHS (HOpPMYyBaHHS HAMPYKEHO-Ie(HOPMOBAHOTO
CTaHy MOBEPXHEBOro MIapy Mpu abpas3uBHii 00poOILl pO3IIIAIal0oThCsl B OCHOBHOMY 3
AKICHOT CTOPOHM 200 MPUCBSIYEHI €KCIEPUMEHTAIBHOMY JOCTIPKEHHIO 3aIUIIIKOBUX
HaTPYKCHb.

Mera pgocaimxenb. Po3poOutn MeTOAMKY pO3paxyHKy Temmeparyp 1
3aUIIKOBUX HANPYKeHb HA Pi3HUX PIBHAX [EMEHTOBAHOTO INapy, IO BUHUKAIOTH
npu 3yOonunidyBaHHI, 1 3ampolNoOHYBaTH INUISXMA MOJIMIIEHHS TEMJIOBOro 1
HaIpy>KeHO-1e(OPMOBAHOTO CTaHy IOBEPXHEBOrO Iapy 3y0iB mpu aOpa3uBHIN
00poOITi.

Pe3ynbTaTu qociixKenb. Y MOBEPXHEBUX IIapaxX IEMEHTOBAHUX JETalIEH pU
nutipyBaHHl (HOPMYIOTHCS HANPYXKEHHS PI3HOW BETWYMHU 1 3HAKA. 3aJMIIKOBI
HAIpyr'd BUHUKAIOTh B PE3yJIbTaTi B3a€MOJIl MJIACTUYHO 1 MPYXHO-Ie(hOPMOBAHUX
mapiB. SKmo mmacTuuHO JedOopMOBaHI IMIAPH TMICHS OXOJOHKEHHS MparHyThb
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3017BIINTH CBOIO JOBXKMHY B TMOPIBHSAHHI 3 BHUXIJHOIO, TO MPYKHO-AePOpPMOBaHI
[Iapyu MparHyTh MOBEPHYTHUCS 10 BUXIIHOI JOBXUHU. OTXe, OfHI mapu OyIyTh
BIJTYyBaTH HAIPyTyd CTUCHEHHS, a 1HIII - po3TsaryBaHHd. LI Hanpyru 3anuinaroTbes B
aetam micas 1UTiyBaHHS 1 TOMY Ha3UBaIOThCS 3alUIIKOBUMH. (OCHOBHOIO
HeOe3MeKow Mnpu HulpyBaHHI € BUHUKHEHHS 3aJMIIKOBUX HANpyr 3HA4HOI
BEJIMYMHM, [0 MOXE MPUBECTH 10 PO3TPICKYBaHHS MOBEPXHEBOrO 1IEMEHTOBAHOIO
mapy. I[IpUunMHOI0O BHUHHKHEHHS 3aJMIIKOBUX HANpyr 0Opu UlidyBaHHI Mpu
HE3MIHHOMY (Da30BO-CTPYKTypHOMY CKJIaJl IIEMEHTOBAaHHOIO IIapy € TeMIeparypa
nutiyBaHHs, SKa MPU3BOAUTH O HEPIBHOMIPHOTO TEIJIOBOTO PO3IIMPEHHS HOTO
OKpEeMHUX MIKpOIIapiB, IO 1 BUKIUKAE BUHUKHEHHS 3aJMIIKOBUX HampyxeHb. [lpu
pO3paxyHKy Temmeparyp nutidyBaHHs HEOOX1THO BPaXOBYBATH JIB1 OOCTaBUHHU:

1. IHTEHCHBHICTH TEIMJIOBOIO MOTOKY HEPIBHOMIPHO PO3MOALIEHA IO IUISAMI
KOHTaKTy HUTI(pyBaJIbHOTO Kpyra 3 AeTauio. Ha modatky TpaekTopii MpoXO>KeHHS
pLKY4OTO 3€epHa B OOpOOJIIOBAaHOMY MaTepialli IHTEHCIBHOTH TEIUIOBOTO MOTOKY
MEHIIIe, a B KIHLI TPA€KTOpli, € MEPEeTUH CTPYKKM MaKCUMaJbHHUI, BOHA BHUIIE.
Takum YuMHOM, HEOOXIIHO BHU3HAYUTH TEMIIEpATypy TOBEPXHI pi3aHHSI 3
ypaxyBaHHSM IIUIBHOCTI TEIJIOBOI'O MOTOKY, HEPIBHOMIPHO PO3IMOAICHOI MO IJIsMI
KOHTaKTy HUTI(YBAIBHOTO KOJIa 3 METAJIJIOM.

2. IIpencraBisie NpakTUYHUM IHTEPEC BU3HAUEHHS TEMIIEPATYp, 1110 BUHUKAIOTh
HE TUIBKM Ha TIOBEPXHI pi3aHHS (TOOTO HA TOBEPXHI, HA SKIM B JaHUM MOMEHT
B1I0YBA€ETHCS CTPYKKOYTBOPEHHS), aje 1 Ha OOpOOJIEHOI MOBEPXHI, PO3TAIIOBAHOI
M1 MOBEPXHEIO pi3aHHs. KpiM Toro, Uisl pOo3paxyHKy TEIUIOBHX 3aJIMIIKOBUX HAMPYT
HEOOX1HO 3HATH, SIK PO3MOAUISIOTHCS TEMIIEPATypu BIIMO LIEMEHTOBAHOIO Iapy.
JUist BupilIeHHS TEpIIOro 3aBAaHHS BHOepeMo cuctemy koopauHat X, Y, Z Ha
MOBEPXH1 HAMiBHECKIHUEHHOTO Tij1a. [JoMOBHUMOCS, 1110 TETUIO MiABOAUTHLCS 10 JEAKOT
00J1acTi, OOMEXEHOK NPSIMOKYTHUKOM, CTOPOHH SIKOTO MapajielbHU BicsM X U Y:

Dy -t
—a<x<a, —b<y<hb, ne az%, bz%’ Dyp— miamerp munidyBanbHOro

Koya, t— rubuHa nutidpyBaHus, S— MOMepeyYHa rmojaada. 3a MEKaMH i€l TiTSTHKH
TEIJIOBUM TOTIK Kpi3b TMOBEPXHIO JeTajl BiACYTHIA. ruOuHa muutidyBaHHS, -
nonepeyHa nojgadvaro. [1o3a miero 061acTiO TEIUIOBUM MOTIK Yepe3 MOBEPXHIO JeTall
BiICYTHs. J[>)kepeno Teria BBaXKaEMO HEPYXOMHUM, a TOBEPXHIO 0OPOOI0OBAHO1 AeTal
PYXOMOIO 31 HIBUAKICTbIO V,; B HaNpsIMKY 3MEHILIEHHS KOOpAMHATU X . Po3risiHeMo
YCTAJICHUM TETUIOBUHN PEXUM, KOJIU 7 —> 00, [[ns enemenTapuoi mwioni D =dx-dy 3
LEHTPOM 3 KOOpAMHATAMU X, ) PO3IOJLI TEMIIEPATyp ONMUCYETHCS 3aJIEKHICTHIO [9]:

Tl(z): M.iexp _V() ) r+\2/2 .T(XO — X) ’ (1)
1

ne T; — TemnepaTypa Ha moBepxHi pizaHss, °C; X, Y,Z— TeKylll KOOpAUHATH
NONOKEHHs neTani, M; ((X)— MuToMa iHTEHCHBHICTH TEMUIOBOTO IMOTOKY B JaHiii
TOUIll IUIAMM KOHTAKTy HLTi(YBalIbHOrO Kpyra 3 AeTammo, Bm/m?% A, — koedimicHT

TETJIONPOBITHOCTI MOBepxHI1 pizanus, B1/m-°C;
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R= \/ (X9 — x)2 +(yo — y)2 + 7%~ pajiyc-BEKTOP KOODIMHAT; V, — HIBUIKICTH
NEepeMIlIeHHs JeTalll 00 HEPYyXOMOTO TEIJIOBOTO 1CTOYHMKA, M/XB; T— MOMEHT
qacy, ¢; Xg— KOOpAMHATa B MOMEHT 4acy 7g, M; I — pajlyc 3a0KpYyIJIEHHS Pi3aJIbHOTO
3epHa,M; a; — KoeQillicHT TEMIIEPaTypOIIPOBIJHOCTI OBEPXHI Pi3aHHsA,M?/C.

[aTerpyroun Bupa3s (1) mo obnacti D, oTpumaemo:

1 2 vk v, r+v, (X —x)
T.(2)= —— dx [ dyd = .exp| — Y& " Va
1(2) 27[21_Ia<1(><) X_Ib V| exp

, (2)
24T
ne a,b— momymmpuna i HamiBIOBKHUHA IJIIMU KOHTAKTY Kpyra 3 I€Tajllio, M.
Jlyis BUpIIIEHHSI IPYTOro 3aBAaHHA, TO €CTh JIsl IPUBEACHHS TeMIepaTypu Ha
MO-BEpXHI pi3aHHS 0 TeMIepaTypu opablieHOI MOBEPXHi, MOXKHA MPEACTABUTH, IO
0 I[1fi TOBEPXHI PyXa€ThCS SAKECh TIJI0, HArpiTe 0 TEMIIEPATYpH Ty 1 CKIaJa€ThCS 3

Marepiany aertani, abpa3suBHUX 3epeH 1 3B'si3ku koja. KokHa Touka 0OpoOsieHOi
MOBEPXHI 3HAXOAUTHCS B KOHTAKTI 3 JaHUM TIJIOM MPOTIrOM MPOMIKKA dYacy
-t

7 = ————. Jlyig cponieHHs 3aBJaHHsl MOXHA ySIBUTH, IO JBa HAIIBOOMEXEHI Tijia

Vs

3 TETUI0130JbOBAHUMHU O1YHUMU TOBEPXHSIMHU B TTOYATKOBUII MOMEHT 4Yacy HaBeJCHI B
3ITKHEHHS OJWH 3 OJHUM. Temmeparypa Mepuioro TuIa OPIBHIOE TeMIlepaTypi
MOBEpPXHI pi3aHHA T4, a TeMmiepaTypa Apyroro Tula JOPIBHIOE TeMIIEpaTypi

00po6uieHoi noBepxHi T,. HeoOxiaHO 3HAlTH TemmnepaTypy Apyroro Tiia B MOMEHTHU

. ka't
gacy Big 7=0 10 7=
0
Y

— 1|
Va,

| <Y

Puc.1. Cxema jyist po3paxyHKy Temrmeparypu Ha oOpoOieHoi moBepxHi: 112 -
Ti-Jla, MO0 MalTh B MOYATKOBHN MOMEHT 4Yacy TeMIIepaTypu, PiBHI TeMmrmeparypi
MOBEPXHI pi3aHHs 1 00po0IeHOT MOBEPXHI BIAMOBIAHO.

Takum  4yuHOM, 3aBIAHHS  3BOJUTHCA  JO  BHPIIMICHHS  PIBHAHHS
TEIJIONPOBITHOCTI IPU TPAHUYHUX YMOBaX 4-ro poAdy, IO BIANOBIAA€ KOHTAKTY JIBOX
TBEPJAMX TUI 3 PI3HOIO TemmepaTyporo. JudepeHiiiaabae piBHSIHHS TEIJIONPOBIIHOCTI
3aMUIIETHCS HACTYITHAM YHHOM:
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8T1(Z,T)_ 82T1(z r) TpH

or a - perLs 720,220 (3)
8T2(z,r): . 62T2(z 7) i
or 220,20

['pannuHi yMOBH:

T.(20)= f,(2)T,(z0)= f,(2)

OTy(ror) _IT,(0r) (4)

a a
T1(+0’7):T2(_0’7) HpI/IOSTS@,
é’Tl(O’T):_ﬁz.ﬁTz(O’T) Va

1%/ A1 X
ne A,— Koe(ilieHT TeIIonpoBiAHOCTI 00pobieHoi mnosepxHi, Bt/m-°C.

BuxopucroByroun neperBopenns Jlarmaca, 3soaquMo cuctemy (4) audepeHiiaibHuX
PIBHSIHB JI0 CUCTEMH aJIreOpaiuHuX KBaJApaTHUX PIBHSIHB. PillleHHS aJis 300paskeHHS

Mae BUIJIAL
T (2 s)—h Blepr \/? J, z>0

T 12(2:9)= Bzexp[ f \Z\J

ne a,— KOe]IllieHT TeMIEepaTypornpoBiIHOCTI 06pOOIeHOT MoBEpXHi, MZ/C.
OcTaTo4Ho pimeHHs 11 300pakeHb Oyie:

To To s
T u(z,8)= 5 (1+Kg)sexp£ /alzj, >0
T 2(z,8)= Ty exp[ |Z|J =7
az

1+ Kgis
_ﬁ_ \//11(:171

ne K,=—=—F—- BIIHOIIICHHSI KOE(QILIEHTIB TEMIOBOI aKTUBHOCTI
&2 VEZCZ?/ 2

()

JOTUYHUX T1JI, TETIJIOBOTO JXKepea 1 00poOJIeHOT TOBEPXHI.
[Tepexonstun 10 Ta6JII/IL[B 300paxeHb, MAEMO:
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& z
Beaxaroun , T ,, =0 orpumaemo: T 2(2, z') = merfczl :
E27& VaT
BPaxOBYIOUH, 11(0) erfc = (L—erf) OTPUMAEMO:
& z .
T 2(2, r) = Taua 1-erf L , ae To; =Ty — TeMrnepaTypa Ha MOBEPXHI p13aHHS,

Er -+ &1 24/8.22'

Takum dYMHOM, 3 OIJISAYy Ha TEMIEpaTypy Ha TMOBepxHI pizanHs (2),
Temmneparypa uutipysanus T,(z,7), mpuseseHa 10 0oOpo6GIeHOi MOBEPXHi, sKa

°C.

BpPaxoBYeE, 110 MOTYKHICTh TEIUIOBOTO JHKepesia HEPIBHOMIPHO PO3IOIiICHA T10 TIIsIMI
KOHTaKTy ¥ NUTI(OBAIBHOTO Kpyra 3 JETALTIO 1 TeIUIOBA MOTYXHICTh B JIaHIA TOYII
IUIIMA ~ KOHTAKTy 3aJ€KUTh Bl KOHKPETHOI KOOpAMHATH X, 1 JIOPIBHIOE:

+a +b
1 V. r+y (X — X
&+ [ a(x)dx [ dy R'EXP{— 8 2;5 ° )} ,
=b L 1—erf ——

Teler)=—= 2700 + 1) 2,7 )’ ©

1€ &1,&>— KOe(ILUIEHTH TEIUIOBOI aKTUBHOCTI B1IMOBIAHO TEIUIOBOTO JKEpena 1

00po6nenoi nosepxi, Br/m?-°C.
BenMUMHM 3a7MIDKOBMX HANpyr, IO BUHUKAKOTh Ha PI3HUX PIBHAXHAX
LIEMEHTOBAHOTO HIAPY, MOKHA BU3HAYHUTH, KOPUCTYIOUHCH BUPA3OM:

@ 1 V,2r +V,2(xo — X) z- N,
E,aog | q(x)dx< = -exp| — 2 0 170 1—erf
202 1_Ia (x) R 2.8, /Dyt 2 2y Dy 1

(2—2'/12)'27721(52 +<91)

G,(2)=
(7)

ne E,— monaynb mOpyKHOCTI LIEMEHTOBAaHOro Iapy,Mma; «a,— JiHIAHUN
KOoe(ILIEHT TEPMIYHOTO PO3LIUPEHHS LIeMeHTOBaHoro mapy, 1/°C; u,— xoedimieHt

Ilyaccona nemenToBaHoro miapy. Ha puc.2 HaBeieHl pO3paxyHKOBI KpHBI, IO
ONMKMCYIOTh  PO3MOJALT  BHYTPIIIHIX  3aJMIIKOBUX  HANpYyXEeHb MO  TNIMOUHI
LIEMEHTOBaHOTO Iapy micisd uutigpyBanHs ctam 18X2H4BA 3 rmubunamu pi3zaHHsA
t =0,1mm (6e3 oxonomxkenus) u t =0,015mm (3 oxonokeHHIM). 3 rpadikiB BUIAHO,
o B MIpy BIJJAJICHHS BIJl TOBEPXHI PO3TATYIOUM HAMPYTrd 3MEHIIYIOThCSA 1
nepexoasaTh B ctuckaroud. [Ipu nwridyBanHi MO HAWOUIBII KOPCTKOTO PEXHMY
(kpuBa 2) CTHCKar4M HAlpyrd MarTh HaliMeHIle 3HaueHHs. [losiBa po3TAryroumx
Harpyr npu noTidyBaHHI 3y04acTHX KOJIC MPHU3BOIUTH 10 3HIKCHHS iX BTOMHOI
MIITHOCTI.

Ternodiznyni mapameTpu 0OpOOITIOBAHOTO MaTepially 3aJeKaTh BiJl KUTbKICTI
BYIJICHIIO B IIEMEHTOBAaHOM Iapi. Byrienp B IIEMEHTOBAHOM Iapi PO3MOIIICHO
HEpIBHOMIpHO (puc.3).
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Puc.2. Po3noain BHYTpIlIHIX 3aJUIIKOBUX HAMPYXEHb MO TJIUOMHI IEMEHTO-
BAaHOI'O Wapy I 1BOX pexuMiB nutidyBanss: t=0,015mm u t = 0,1mm.
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Puc.3. 3anexHocti Temwnmodpi3MuHMX TapameTpiB  (a, A) crani
18X2H4BA Big KUIBKICTI BYTJEI0 B TMoBepxHeBoMmy mapi [10] mpu pi3HHX
TeMIIepaTypax 1 po3MoIiIJICHHS BYTJICITIO 10 TIMOWHI IIEMEHTOBAaHOTO Tapy [8].

3 puc.3 BUIHO, 10 MIABUIIICHHS KOHIIEHTpAIlli BYTJICIIO B TIOBEPXHEBOMY ITIapi
3MEHIIly€ TEMIIEpaTypONpPOBIAHICTS (a) 1 TEIUIONPOBIAHICTE (A) 00poOIsiEMOro
Marepiana. Po3paxyHOK BHYTpPIIIHIX 3aJMIIKOBUX HANpYKEHb MPOBOAMBCS 3
ypaxyBaHHsM rpadikiB a = f(c), A= f(c). [TosiBi nuTihyBambHUX TPIIIUH CIPUSFOTH
HE TUIbKM 3QJMIIKOBI, a W TUMYacoOBl HAmNpyrd PO3TATHEHHS, SKI BUHUKAIOTH B
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npoueci nutiyBaHHA MPU OXOJOPKEHHI 0 TEMIEparyp MOYaTKy MapTEHCHUTHOTO
nepetBopenHs [11]. ITlpuuymHOIO yTBOpPEHHS TPIMIMH € BHUCOKI KOHTaKTHI
TeMIepaTypu 1 TeMIepaTypHUM TPaJIiEHT B 30HI Pi3aHHS, a TAKOX BHUCOKI IIBUKOCTI
OXOJIO/DKEHHST 0OpOOJIIOBAaHOT TMOBEPXHI MICHS BUXOAY 1 3 30HHM KOHTAKTy 3
aOpa3uBHUM Kpyrom. JIiasi 3MEHIIEHHS BHYTPIMIHIX PO3TATYIOUUX HAIPYyr 1
HMOBIDHOCTI yTBOPEHHS TPIIIMH HEOOXITHO BCbOMA JOCTYITHUMHU 3acO0aMH
3MEHIIYBaTU TEMIIEpaTypy B 30HI Pi3aHHs 1 MIBUAKICTH oxojomkeHHs [11]. Lporo
MOKHa JIOMOTTHCSl 3aCTOCYBaHHSIM B SIKOCTI MAaCTHUJIbHO-OXOJIOKYIOUHMX 3aco0iB
TBEPAOTo 3MalieHHs [12], KOMIIOHEHTH CKJIaTy sIKO1 B3SITO B HACTYMHHUX MPOLIEHTHUX
CHIBBITHOIIICHHSAX : CTeapuHOBa kucioTa (60 - 65%), oneinoBa xuciora (20 - 25%),
arietamuy ( iume). [IporoHoBaHe 3MalleHHS, BOJOJIIOYM BHCOKOIO 3MAIlyIOUOIO
3MIaTHICTIO, 3HAYHO 3HW)XYE KOHTAaKTHU TEMIEpaTypu LUTI(PYBaHHS TPU JTOCHUTH
HU3BKIN MIBUJKOCTI OXOJIOJ)KEHHSI MOBEPXHEBUX IIapiB Jerajiei, 1o 3abde3neuye
3MEHIIICHHS] BHYTPIIIHIX PO3TATYIOYMX HANPYT, BUHUKAIOUUX B Mpolleci nuTiyBaHHS
[12]. IHmmM edekTUBHUM 3acO00M 3HUKEHHS KOHTAKTHUX TEMIIEpaTyp MOXKeE
cyxutu niepepuBdacte nuutipysanns [13]. [lpu nmeBHHX ymoBax poboTa Koia 3
NEPEpUBYACTOI0 POOOUOI0 IMOBEPXHEI0 MOXKE BHUKIMKATH B MPYKHOIO CHCTEMI
BepcTaTa MapaMeTpUYHUM pPE30HAaHC, IO 3HIXKYE SKICThb IOBEPXHEBOIO IIapy
oOpoOmoBanoi  gerani.  [lapamerpuyHa  HECTIHKICTH  HPYXKHOI  CHUCTEMHU
UTi(pyBaNIbHOTO BEpCTaTa BU3HAYAETHCS 3 YMOBH [ 14]

\L\ S M +1' (8)

2

ne L m M — mapaMmerpu, IO 3ajieXaTh BiJ HaBEICHMX Mac 1 KOPCTKOCTI
MPY>KHOT CUCTEMH BepcTaTa, piKydoi 3JaTHOCTI NUTI(PYBAIBHOTO KPyra, KUTBKOCTI 1
pPO3MIpIB 3amaguH 1 PLKYYUX BHCTYIIB Ha poOOYild MOBEpxHI aOpa3uBHOTO
IHCTPYMEHTY, JlaMeTpa 1 OKPY>KHOI IIBHAKOCTI KOJa, a TaKOoX IapaMerpa,
XapaKTepi3yrvyoro 3aTyxardi KoimBaHHS y yaci . Ha puc.4 mokazani o6unacti
napamMeTpUYHOI CTIMKOCTI MPY>KHOI CUCTEMH BepcTaTa (IUIOCKI KOJIbOPOBI1 JUISHKH),
po3paxoBaHi JJIA TepepuBYACTOTO MUIiPyBaHHA O€3 3acTOCYBaHHS MAaCTHIIBHO-
OXOJIO/DKYIOUMX 3aco0iB (IBa JIBHUX MPOCTOPOBUX rpadika) 1 3 3aCTOCYBaHHSIM
TBEpJOro 3MamleHHs (ABa mnpaBux Trpadika). PosmmpeHHs 30H CTIKOI pPoOOTH
MPY>KHOI CUCTEMH BepcTaTa MpH HUTi(yBaHHI 13 3aCTOCYBAHHSIM TBEPAOTO 3MAIlCHHS
MOSICHIOETBCSI  TOMIMIIEHHSIM PIKY4YOl 34aTHOCTI aOpa3HMBHOTO 1HCTPYMEHTY B
MOPIBHSHHI 3 «CyXUM» HUNIQYBHSAM. 3 3ICTaBICHHS ABOX MPOCTOPOBHUX TIpadikis,
pO3TalllOBaHUX B HIDKHIM 4acTuHI puc.4, clifye, M0 B IHTEpBaJl 3MIHM YHUCEN
pPKyYHX BHCTYIIB Ha mepepuBuactomy ko 5<N<20 po3mipu obiacteit cTiikol
poboTu mpu nutipyBaHHI 3 TBEPAUM MacTUIOM Ha 35% OuTbIe, HIXK MPU «CYXOMY»
nutipyBanni. Ilnoma mux oOnacteil 30LIbIIMIIACS Yepe3 3MEHIICHHS IUION] 30H
HECTIWKOI poOOTH MPY>KHOI CUCTEMHU BepcTara, TOOTO 3a paxyHOK 3MEHIICHHS TLUIOII

MiJCTaB «ropOiBy, MO JEKATh B TUIONIUHI, OTUCYBAHOI MapaMeTpoOM (mpaBorO

gacTHHOO HepiBHOCTI (8)). Ha puc.5 HaBeneHl eKCepuMEHTANIbHI AaHl 110 BUMIpax
MATOMOI BEJIMYMHHM 3HIMAaHHS MeTany B ojuHuio dacy K. EkcmepimenTn
IIPOBOAMIIMCS Ha TUIOoCKoILTIdyBagpHOMY BepcTatTi moaeni 3171M. 3pa3ku 31 cTami
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V10 nuridyBanu cynuieHuM, niepepuBdactaMm (n = 12, N = 0,6) 1 mepepuB4acTuMm
imnpersoBanuM koiamu IIIT 25000200176 24A 25CM2 6KS5 3a mpy»)HOI CXEMOIO
(6e3 monepeunoi nmoxadyi). o ckiagy iMmperHaropa BXOJWJIW CTEAPUHOBA KHUCIIOTA
(60%), oneinosa kucnota (20%), aneramun (20%).

M+1 .
B1JI

Puc.4. TIpocroposi rpadikn 3amexHocteil mapamerpis L u |L|>

Yycia POKYYUX BUCTYIIB Ha aOpa3MBHOMY KOJII 1 BEJIMUYUHU CTaBJICHHSHS HMIMPUHU
3amaJiiHyA 10 JOBXUHHU BUCTYIY: 3711Ba - JUIA «CyXOroy» HUTIYBHS; MPaBOPyY - IS
nutipyBaHHS 13 3aCTOCYBAHHSIM TBEPJIOTO 3MAIIICHHS.

3 puc.5 BUAHO, 110 B MOYATKOBHUH Mepioj 4vacy (OSTS3) NUTOMUN 3'MOM
MeTany OyB IpUOJIM3HO OAHAKOBUM JUIsl TPHOX JOCHIIKYBaHUX IIPOLIECIB, a micis 18-
XBUJIMHHOTO MepioAy HUTIyBaHHS pixKyda 3JAaTHICTh CYLJIBHOTO Kpyra cTajna B JBa
pa3u HUX4Y€ B MOPIBHSHHI 3 MEPEPUBUYACTUM IMIIPETHOBAHMM KPYTrOM. 3HMKEHHS
piXKy4doi  3MaTHOCTI  CYIUJIBHOTO  KOJia  CYMNPOBODKYETHCS  IiJIBUIICHHIM
TETJIOHANPSHKEHHOCTH  TIporiecy muTiyBaHHS 1, SK HACHiIOK, (OpMyBaHHSM Ha
00po06IIeHOT MOBEPXOH1 BEIMKUX BHYTPILIHIX 3AJIMIIKOBUX HANIPYKEHb.
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Puc. 5. TlopiBHsIbHA OIIHKA piXYy4oi 37aTHOCTI CYLUIBHOTO (HEmepeBHa
JiHIS), TEepepuBYACTOro (IITPUXOBA JiHIS) 1 MEPEPUBUACTOrO IMIIPETHOBAHOTO
(TOUKOBA JIIHIA) K1 B Haci.

BucHoBKH. 3anipONIOHOBAHO METOJMKY PO3PaXyHKY BHYTPILIHIX 3aJIMIIKOBUX
HaIpy>K€Hb, BUHUKAIOUUX IMpHU 3yOouUTiyBaHHI KOJIC 3 HEMEHTyeMux crajieil. Ha
OCHOBI BHUKOHAHUX PO3PAXYHKIB 1 E€KCIEPHUMEHTIB 3aIllPOIIOHOBAHI 1 OOrpyHTOBaHI
HUISXY M1JBULIECHHS SKOCTI BUTOTOBJIEHHS POOOYMX MOBEPXOHb 3yOUacTUX Iepenad,
110 3aCTOCOBYIOTBCS B arperarax TEIJOBHX 1 aTOMHUX €JIEKTPOCTAHIIAX.
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OBECIIEYEHUE KAUYECTBA M3I'OTOBJIEHUSA 3YBUYATBIX

IEPEJAY B SQHEPTOMAHINHOCTPOEHUUA
AximoB O., Ymuncwkuii C., Knimenk H., bosuerpa JI., [lIuxupesa FO.

Pazsumue cospemennozo sunepeomauiuHocmpoerus uoem no JUHUU HENnpepbl8HO2O
noBblUEHUsI CKOpocmel, Kodgduyuenma NONE3H020 Oelicmeus U MOWHOCMU
azpecamos. 3ybuamvie nepeoauu U pPeoyKmopwvl AGNAIOMCL OMEEmCMEeHHbIMU
yacmamMu — COBPEMEHHbIX  MEXAaHU3MO8 U  3AHUMAIOM  6AJCHOE  MeCcmo 8
omeyecmeeHHOM  SHepeomMawuHocmpoernuu. Ilpounocme u  U3HOCOCMOUKOCb
3y0yamuix nepeoay, NOMUMO KOHCMPYKMUBHBIX (aKmopos, 6 OO0IbUlol cmeneHu
3asucum u om mMexHoI02UYECKUX NPUeMo8 00pabomKu. 3aKnouuUmenbHbiM dmanom
U320MOBIeHUsI MAKUX Koaec Aensaemcs onepayus 3yoouinugosanus. B npoyecce
3y00uLnuposanuss 8 MOHKOM HOBEPXHOCIHOM Cl0€ NPOUCXO0SIM  CILOJCHblE U
C80e0OpaszHble mepmMomexanudeckue npoyeccol. B pezyiomame Kpamrko8pemeHHO20
Hazpesa 00 BbICOKUX MeMnepamyp 6 MaKOM NOBEPXHOCMHOM Cloe B03HUKAIOM
CMPYKMYpHble NPeePAueHUs], HA3bleAemMble NPUNCO2AMU, d 68 HEeKOMOPbIX CYUAsX
oadxce MUKpo u maxkpompewunvi. Kpome moeco, umerom ciayuau u3eomosieHus
3y04amulx KoJlec co CKpblmbiMu 0epexmamu waugosanus (Hanpumep, noseieHue 8
NOBEPXHOCMHOM Cl0e 3)0be8 OONbUWUX PACMASUBAIOWUX HANPSNCEHUL), YMO
CHUdICaem pecypc pabomvl, a 8 OMOENbHbIX CLYYAsX 6bl3bleaem NOJIOMKY 3Y0bed 6
yenosusix  axcnayamayuu. Paspabomka 3ggexkmusHbvix  mep no obecneueHuro
Kauecmea no8epxXHOCMHO20 Cl0s1 HA onepayuu 3y00unupo8anus 60 MHO2OM 3A8UCUM
OM B03MONCHOCMU NPOSHOZUPOBAHUS (UNU pacuema) memnepamyp u OCmamouHblx
HanpsxiceHuu no 21youHe yemenmosanno2o cios 3yoves. Illpednosicena memoouxa
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pacuema  6HYMPEHHUX  OCMAMOYHBIX  HANPANCEHUU,  BO3HUKAIOWUX  NpU
3yoounugosanuu Korec u3z yemenmyemwvix cmaneu. Ha ocnosanuu ewvinonnenHvix
pacuemos u IKCNEPUMEHMOB NPeONOHCeHbl U O0OOCHOBAHLI NYMU HNOBbLULEHUS
Kauecmea u3eomosieHus. paboyux nogepxHocmeti 3yo0uamvlx nepeoad, NPUMeHAEMbIX
8 azpecamax Menjio8vlx U AMOMHbBIX 2JIEKMPOCMAHYUSX .

Kniwouesvie cnosa. yemenmogaumuvlii Ca0U, OCMAMOYHbIE HANPAICEHUS,
meepoas CMa3Ka, NpepbleUCMblil Kpye.

ENSURING THE QUALITY OF MANUFACTURING GEAR
TRANSMISSIONS IN POWER MECHANICAL ENGINEERING
Yakimov O., Uminsky S.., Klimenko N., Bovnegra L., Shikhireva Yu.

The development of modern power engineering goes along the line of
continuous increase of speeds, efficiency and power units. Gears and gearboxes are
crucial parts of modern mechanisms and occupy an important place in the domestic
power engineering industry. The strength and durability of gears, in addition to
design factors, to a large extent depends on the processing techniques. The final
stage of manufacturing such wheels is the gear grinding operation. In the process of
tooth-grinding, complex and unique thermomechanical processes take place in the
thin surface layer. As a result of short-term heating to high temperatures, structural
transformations, called prizhogami, occur in such a surface layer, and in some cases
even micro and macro-cracks. In addition, there are cases of manufacturing gears
with hidden grinding defects (for example, the appearance in the surface layer of
teeth of large tensile stresses), which reduces the service life, and in some cases
causes the teeth to break under operating conditions. The development of effective
measures to ensure the quality of the surface layer during a gear grinding operation
largely depends on the ability to predict (or calculate) temperatures and residual
stresses along the depth of the cemented tooth layer. A method for calculating the
internal residual stresses arising during gear grinding of wheels from cemented
steels is proposed. On the basis of the performed calculations and experiments, the
ways of improving the quality of manufacturing the working surfaces of gears used in
units of thermal and nuclear power plants are proposed and substantiated.

Key words: cemented layer, residual stresses, solid lubrication, intermittent
circle.
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CYYACHI METO/IX ITPOPIJIAKTUKHU TA JOCJIIKEHHSA
IMPO®ECIMHUX 3AXBOPIOBAHb, TPABMATHU3MY 3 BAXKKUMH
HACJIIIIKAMMA Y CIVIBCBKOT'OCITOAAPCBKOMY BUPOBHUIITBI
I. Mockaawk, C. O. Ilerpenko, K. Xamin
Ooecvruil OepaicagHull azpaprull yHigepcumem
B. lypiu
OoecvKuli HayiOHAILHUL NOJIMEXHIYHUL YHIGepCUmem
YV ecix kpainax ceimy, a maxooic i Ha mepumopii Ykpainu, eupobHuuuil
MPaemMamusm A61A€EMbCsl AKMYaibHOI0 NPOOIEMOI0 CYYACHO20 CyCninbcmea. Ananiz
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HewacHux eunadkie Ha eupoonuymeax Ykpainu nokasae, wo icHye npobiema
PO3POOKU  CYHUACHUX CNocobOie Npo@inakmuku 3anodieanHs mpasmamuzmy ma
npoghecitinux 3axeopiosans. 101061010 Memoo npogitakmuxu npog3axeoprosans Ha
nionpuemcmeax Yxpaini € cmeopeHHsi Oe3neuHux ma 300pOo8UX VMO8 Npayi,
30epedicenns 300poe’s npayrworwuux. Ha kooxcnomy nionpuemcmsi Ha npayrordux
NOCMItiHO Oilomb WKIOAUGl ma Hebe3neyni eupoonuui ¢axmopu. Lli gaxmopu
He2amueHo BNIUBAIOMb HA 300pP08’s JIOOUHU, WO NPU3BOOUMb 00 3HUNCEHHS iX
npayezoamuocmi. B menepiwniti uac Ha upobnuymeax Yxpainu npucymmui HewacHi
BUNAOKU 3i CMEPMENbHUMU HACAIOKAMU, WO 2080pUmb NPO HE3A008IIbHUN CMAH
npoginakmuunoi pooomu. Bracnux nionpuemcmea nogunen 00 €KMUBHO SUABUMU
CNpABICHI NPUYUHU HewacHo2o eunaoky. Lle oacmv peanvny modxcaugicmv 0714
epexmueno2o nowyKy Wisaxie akmusizayii npoginaxmuynoi pobomu ma 3HUIHCEHHS
mpaemamuszmy. Hebesneuni uunnuku wacmo npuzeoosime 00 Mpaemu, a WKIOIUG]
YUHHUKU — 00 3axeoproeants. 80% HewacHux 6unaokie y nobymi ma Ha 6UPOOHUYME]
cnocmepi2aromvcsi 3 Op2aHi3ayiuHux npudun. Y ecix Kpaiwax ceimy 6 cucmemi
3ax00i8 w000 NPOPINAKMUKU MPABMAMUMY, ICIMOMHA POTb NPUOLIAEMBCA PO3POOYI
[ 8NPOBAONCEHHIO KOMNIEKCHUX NioX00ie Oe3neku npayi. 3a cmamucmuyHuUMU
oanumu MidcnapooHnoi opeanizayii npayi, 8 ycboMy C8imi UWOOHSI PeccmpyEmbCsl
nouao 500 cmepmenbHUx 8UNAOKI8 y CLIbCLKOMY 20CHOO0APCMEI, NPOMUCTIO80CMI MA
chepi nocnye. Illlopiuno o6invwe 300 mucsau npayiGHUKi@ ompumyoms GUPOOHUYL
mpaemu i npogpeciuini 3axeoproganns. Koocni mpu xeununu cune oOuH poOImHUK Y
HACNIOOK HeWacHo2o BUNAOKy, d WOCEKYHOU Yemeepo pPOOIMHUKIE 00epiHcYIomb
8UpobHUYY mpasemy. Exonomiuni empamu y écvomy ceimi, nog s3ani 3 6UpOOHUYUM
mpaemamuzmom, ckiadaroms 6ina 1% c6imosozo 68an06020 HAYIOHANLHO2O
npooykmy. OOHi€l0 3 MpagmMoHeOe3neyHux 2auy3eil € azponpoMuUciosuti KOMIIEKC, 0e
CMepmeibHi mpaemu y 8i0COMKOBOMY GIOHOULEHHI CKAAO0AIOMb V POCIUHHUYMB] —
24% 6i0 3aeanvuoi Kinbkocmi mpaeém, meapunnuymei — 21%.Y cmammi nasederno
CMPYKMypa i 4acmoma OCHOBHUX (DOPM 3AXBOPH6AHb, NOB SA3AHUX 3 NAMON02IEN
Opeamié OUXAHHs V YoMy no Ykpaiui, a maxoodic 3axe0proeamsv, Ki 6UHUKAIOMb NI
BNIIUBOM XIMIYHUX (haxmopis, nposedeHo aHaniz Npoghecilinux 3axeopr6aHb HA
NIONPUEMCINBAX 8 3ATIeHCHOCTI 810 YMO8 NPayi.

Knwuosi cnosa: npogheciiina 3axeoprosanicms, namonocii, wKioausi ma
Hebe3neuni uUpOOHUYI (PaKkmopu, UPOOHUYUL MPABMAMUZM, AHATI3, CIMAMUCTUKA.

Beryn. Cran oXOpoHM mpalll Ta TEXHIKM Oe3NeKHM Ha TepuTopii YKpaiHnu 3a
OCTaHHI POKM 3HAXOIUTHCS HA HEBHUCOKOMY piBHI. [liroya cucTtema yIpaBiiHHSA
OXOpPOHOIO0 Tpalll BHUSIBWIACS HENOCTaTHHO e()EeKTHBHOIO B YMOBaxX Cy4acHOTO
BUPOOHMIITBA B PI3HUX Taly3siX CUIBCHKOIO TOCIOAAPCTBA Ta MpomucioBocTi. Lle
MPHU3BEJIO JI0 TOTO, IO PiBEHbh BUPOOHWYOTO TPAaBMATHU3MY 3aJIHIIAETHCS JOCTATHBO
BHCOKHUM. 3pPOCTaHHS PIBHS TPaBMATU3MY 31 CMEPTEIIBHUM HACIIJKOM MPOTATOM XX
CTOJITTS, 3OUIBIICHHS I1HBAJTIAHOCTI, KUIBKOCTI JHIB 3 THMYAacOBOI BTPATOIO
Mpare3aTHOCTI OOYMOBIIIOE  aKTyalIbHICTh CTaTTi. BropoBamkeHHS cCydacHUX
MITXO/IB 10 CTaHy OXOPOHHU Mpalll Ta BIOCKOHAJIEHHS TEXHIKM OE3MeKH B PI3HHUX
rajgys3six MPOMUCIOBOCTI 3MEHIINTH PIBEHb HEIIACHUX BUMAJAKIB Ha BUPOOHUIITBI,
30KpeMa 31 CMepTeIbHIUMH HACTIIKaMH.
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IIpodaema. HaBeneni B crarTi JaHi cBiq4aTh, M0 HA TepUTOpii YKpaiHU B
CydacHHMH dYac ICHye TipoOJiieMa, TMOB'i3aHAa 3 TOMIUPEHHIM TpodecifHIX
3aXBOPIOBaHb, 3POCTAHHS PIBHS TpaBMaTU3My, 30KpeMa 31 CMEPTEeIbHUMHU
HACJIIIKAMU B arpornpoMHUCIOBOMY KOMILJIEKC] Ta Y PI3HUX Taidy3siX MPOMHUCIOBOCTI,
10 MTPU3BOJUTH J0 BTPATH MpaIle3qaTHOCTI Ta 3HUKEHHS 3JJ0POB’ sl MPAIliBHUKIB.

AHaJIi3 OCTaHHIX J0c/iTKeHb 32 TeMo1o. ApTopu Memik-Illaxnazapos JI. I11.,
Crinko O. O. npu J0CHIKEHHI KOMIIJIEKCHOTO aHalli3y BUPOOHUYOTO TPaBMAaTU3MY
Ta 3aXOIB II0/I0 3HI)KCHHS HEIIACHUX BUIIAJKIB Ha MiIMPHEMCTBAX YKpaiHU Pi3HOI
cepu IisITBHOCTI, 30KpeMa BYTUIBHOI Ta TIPHUYOPYAHOI MPOMHCIOBOCTI HABOIWIN
METOJIMKHA AOCHIAY, L0 XapaKTepU3yITh aAMIHICTPATUBHY CHCTEMY YIpPaBIiHHS
oxoponoto mpari. Jlerrapenko I'. €. B HaBeaeHuX poOOTax IOCHIKYBaB CTaH
HEBUPOOHMYOTO TpaBMaTU3My. Y [HMX METOAMKAaX C(HOpMYIbOBAaHUN YITKUN
ITOPUTM MPOBEIAEHHS JOCIIKEHB: 301p Ta aHali3 JaHUX MPO TPaBMaTU3M, HaBEIEHI
METO/IM aHaTi3y TpaBMaTU3MYy 3a JIOIOMOTOIO BIJIMOBITHUX KOE(DIIIEHTIB, CKIaIaHHS
BIAMOBIMHUX TpadikiB 1 aHami3 pe3ylbTaTiB  pPO3pPaxyHKIB, PpO3pOOJICHHA
NpOoPUIAKTUYHUX 3aXOMdIB 3HIKEHHSA piBHA TpaBMatusmy [1-3]. PoGotu aBTOpiB
Koctenko O. M., Pubanka K. A. po3risgaroTs MUTaHHS ITABUINEHHS OC3MEKH Mpalii,
aHami3 1 npo@IaKTUKy TPaBMAaTHU3MYy Yy CUIbCHKOTOCIOAAPCHKOMY BHPOOHUIITBI Ta
OyniBenbHi chepi. Ha ocHOBI (akTuyHOr0 Martepianay poO3TsSgaloTbCs MUTAHHS
oprasizaiiii 6€3me4yHoro BeJeHHs POOIT 3a OKPEMHUMH TEXHOJOTIYHUMU HaIPSIMaMHU.
3anporoHOBaH1 AJITOPUTM MPOBEIEHHA KOMILIEKCHOTO aHajlizy YMOB Ipaill 1 piBHA
TpaBMatusmy [4,5]. Tkauyk K. H. nmpornonyBaB akTyanbHI HMUTaHHS 3aCTOCYBaHHS
Cy4acHUX 1H(GOPMALIITHUX TEXHOJOT1 Ta MaTeMaTUYHOrO anapaTy IpH BHUPILICHHI
3aBJlaHb YMPABIIHHA Yy rajy3l oXOpoHU mpari. B mociigHiii poOOTI 3aIpONOHOBAHO
aNTOPUTM MOJICIIOBAHHS Ta TPOTHO3yBaHHS TOKA3HWKIB TpPaBMAaTH3MYy, a TaKOX
METOAMKY OIIIHKM €(EeKTUBHOCTI YNPaBIIHCBKOI AisbHOCTI [6]. Takum dYuHOM
0aunmo, 1m0 MpoOJieMi aHami3y BUBUYEHHS MPUYMH BHPOOHHYOTO TPaBMATHU3MY
MPUCBAYEHO 0araTo HayKOBUX JOCII/DKeHb. AJle MOKHA KOHCTaTyBaTH, 10 1CHYIOU1
METOJH 1 MAXOAU JI0 MUTaHb aHATI3y 1 IPOTHO3yBaHHS BUPOOHUUYOTO TPaBMATHU3MY
HE Jar0Th IUTICHOT KapTWHHU IpoOJieMH. P13HOMaHITHICTH IMIJXOMIB JI0O BUBYCHHS
npuuuH MpodeciiHUX 3aXBOPIOBaHb, TPaBMATHU3MY CBIIYUTH TPO BIJCYTHICTh
€IMHOI, HAyKOBO OOIPYHTOBAHOi METOJAMKA BHBYCHHS HABEJIEHOI MPOOIEMH.
Hapeneni mani cBig4aTh, 10 MOTPIOHO 3arajbHi MIAXOAWM 1 METOAM BUBYCHHS
npodeciiHuX 3aXBOPIOBaHb, TPABMATU3MY YIOCKOHAIIOBATH, pO3LIMPIOBATU 1
JeTagizyBaTd y BIAMOBIAHOCTI 70 cdepu isJIbHOCTI Taly3l BUPOOHMIITBA Ta
COIIaTbHO-EKOHOMIYHUX YMOB KpaiHH.

MeTta [ochaigxkeHb: TPOBEICHHS aHAII3y CTAaTUCTUYHUX  JOCHIIKCHBb
npodeciiHuX 3axBOPIOBaHb, TpPaBMATU3My B YKpaiHI MO PI3HUM Tainy3sM
BUPOOHMIITBA, BU3HAYEHHS MNPUYUH NpOo(eciMiHUX MaTONOrid, IJOCHIKEHHS [ii
XiMIYHUX (DAKTOpPIB Ha 3JI0pOB’S Ta TMpale3laTHICTh POOITHUKIB, BU3HAYCHHS
HaWO1IBIIT TPABMOHEOE3MEUHNX Tally3ei BUpOOHUIITBA HA TEPUTOPIi YKpaiHH.

Pe3yabTatu gociaigxensn. [Ipodeciiini maTosnorii y mpariBHUKIB BUHHUKAIOTh
BHACIIIJIOK HEJOCKOHAJIEHHSI TEXHOJIOT1H, MAIlINH, MEXaH13MiB Ta iHCTpyMeHTiB (51,4
- 56,3%). [lpuunnamu mpodeciiHuX 3aXBOPIOBAHb MOXYTb OyTH HEe(PEKTHUBHICTH
abo BiACYTHICTH 3aco0iB iHAMBIAyampHOTO 3axucty (19,9 - 21,4%), a Ttakox

168



AGRARIAN BULLETIN OF THE BLACK SEA LITTORAL, 2019, Issue 94

HEJIOCKOHATICTh pobouux Mmicip (2,9 - 3,1%). /lo BUHUKHEHHST HENTaCHUX BUTIAJKIB
Ta Mpo¢3aXBOPIOBaHbL MPHU3BOJATH TAKOX BIJCYTHICTh Ta HECIPABHICTH CaHITaApPHO-
TexHlyHUX yMmoB (3,8 - 4,2%); HenoTpuMaHHS (i310JOTIYHUX PEXKUMIB POOOTH;
BIJICYTHICTh  (Di310TepaneBTUYHUX NpoPimakTUYHUX 3axoiB. Jlo 301IbIIEHHS
npo(d3axBOpIOBaHb MPU3BOAUTH JOMYCK 10 POOOTH OCIO 3 MNPOTUIIOKA3AHHSIMU,
M1JBUINCHA YyTJIMBICTH 1 ajlepris Ha IIKIIIUB1 (PaKTOpH; HECBOEYACHE BUSBIICHHS Ta
Ii3Hs JAlarHOCTHKA Mpod3axBoproBaHb. L1 gaHi € pesynbratrom a”amizy Kaprt o6iiky
npod3axBoproBanb 1o Ykpaini [7]. OcHoBHA "acTrHA TIpodeciitHol 3aXBOPIOBAHOCTI
B YKpaiHi MOB’s13aHa 3 BYT'UIBHOIO MPOMHUCTIOBICTIO. Y BCIX BHIAIKax MpodeciiHux
3aXBOPIOBaHb, IO PEECTPYIOTHCS, i1 4acTka craHoBuia Bim 74,4 no 83,7%. Ilin
KOHTPOJIEM TEPHUTOpiaibHUX OpraHiB JlepkripnpomMHarisgy nepeOyBae maibxke 870
THC. MAMPUEMCTB, Oumbmie HiK 750 cy0’ekTiB rocmomaproBaHHS pi3HUX (opm
BJIACHOCTI Ta BUJIB JISUIBHOCTI, SKI €KCIUTyaTylOTb Maike 4 MIIH. BUPOOHUYMX
00’€ekTiB. 3arajgbHa YHCEJBHICTh MpAaliBHUKIB, 3aHHATHX Ha IUX IIIMNPUEMCTBAX,
ctaHoBuTh 14 muH. 386 THC. 0c10.B TenepinHiit yac B Ykpaini y @oH/Ii COLIaTbHOTO
CTpaxyBaHHS BiJ HENIACHUX BUMNAAKIB 3apeecTpoBaHo 1342278 miAnpueMCTB,
YCTaHOB 1 OpraHizaiiil He3aJeXHO BiJ iX (GOpMHU BIIACHOCTI Ta BUJY €KOHOMIYHOI
nismbHOCTI. HaBeneHi maHi cBiguaTh, IO B TEMEpINIHIM Yac icHye Mpooiema,
MOB'sA3aHa 3 MOIMIMPEHHAM NPOo(eciiiHMX 3aXBOPIOBaHb Ha MIJMPUEMCTBAX YKpaiHU.
Meroto poOOTH € MPOBEACHHS aHaji3y CTAaTUCTUYHUX AOCTIIHKeHb MpodeciitHux
3aXBOPIOBaHb B YKpaiHI MO Pi3HUM ramy3siM BHpoOHHITBA. OdiliiiHa cTaTUCTHKA
CTaHy BUPOOHMYOrO0 TPAaBMATU3MY B YKpaiHl 32 POKM HE3AJIEKHOCTI MOKa3ye, IO
B1I0YBA€THCS CTIMKE MAJIHHSA BUPOOHUYOrO TPaBMAaTU3MYy, SIK 3arajbHOro, Tak 1 3
JeTaNbHUMHU HacligkamMu. Tak, 3aranpHui TpaBmatuaM y 2018 p. 3MeHmuBcA
nopiBHsHO 3 2008 p. y 10 pa3iB, a 31 cMepTENbHUM HACIIIKOM - Maiixke y 4 pasu [7].
Crnin BI3HAYUTH, 110 B TEMNEPINIHIA Yac HEBUIIPABAAHO MAJIO yBAaru MPUAUISETHCS
3aKOHOMIPHOCTSIM TPOQECiiiHOT 3aXBOPIOBAHOCTI B I1HIIMX Taly3sX, fKa Xoda W
CTaHOBUThH Yy cepeaHboMy He Ounbiie 20%, mpoTe MMPOKO MpEeCTaBiIeHA B YCIX
perioHax 1 BKJIIOYA€ PI3HOMAHITHUM CIEKTP HO30JOTIYHUX (OpPM 3aXBOPIOBAHb.
Hedinutr iHGOpMAIIITHO-aHATITUYHUX POOIT YCKJIQJAHIOE 3'SCYBaHHS TMPUYUH
BUHUKHEHHSI 3aXBOPIOBaHb, MPOBENCHHS €(PEKTUBHOI MPO(MITAKTUKU Ta PO3POOKU
HAyKOBOTO OOTPYHTYBaHHS MIAXOJIB 10 Tipobiemu 1i onTtumizaiii. Tomy HEOOX1aHO
3BEPHYTH YyBary 1 Ha HE MEHII BaroMi mpooiemMu IpodeciiHOi MaTojorii B 1HIIUX
rajy3sx BUpOOHUUTBA. [leBHUI 1HTEpeC CTaHOBISTH PEriOHaJbHI OCOOJMBOCTI
npodeciiiHoi 3aXBOPIOBAHOCTI. SIKIIO BUKIIOUUTH BYTUIbHI PEriOHHM, TO HaWOUIbIIA
KUIBKICTh MPO(3aXBOPIOBAHb PEECTPYEThCS B XapKiBChbkii, CyMChbKil, 3amopi3bKii,
XepcoHcbkiid, TepHoninbchkiii, Yepkachkiii obnactsix, AP Kpum Ta y M. Kuis, 1
CKJIQZ]a€ y CEpPEeAHbOMY I'SITY YACTHHY BiJl yCiX BHINAJKIB Mpo¢3aXBOPIOBaHb, IO
BIIEpUIE CIOCTEPIraloThesi B YKpaini. ['octpl mpod3axBoproBaHHsS MpEACTaBICHI B
OCHOBHOMY OTPY€EHHSM XIMIYHUMH pedoBuHamu (Tabn. 1). Bapto 3a3HauuTu, 1o
rOCTpl Ta XPOHIUHI IHTOKCHUKAIIIT Ha MiIMPUEMCTBAX, HE MOB'SI3aHUX 3 BU00YBAHHIM
BYTUJUISL, HE peecTpytoThes. Cepen Breplie BUSBICHUX NPo(d3axBOPIOBaHb MIPEBAIIOE
XpOHIYHA TATOJIOTiA BiJA BIUIMBY MWy Ta XIMIYHUX pEYOBUH (MATOJIOTIS
OpoxosereHeBoi cucreMu), ¢i3UyHUX (QAKTOPIB 1 MEepeHANpyKeHHA (MATOJIOTis
OTIOPHO-PYXOBOTI'O anapary).
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Tabnuns 1. 3axBoproBaHHs NiJl BIVIMBOM XiMiYHHX (paKTOPiB

Yceworo no Ykpaini be3 ByriibHOI IPOMHCIOBOCTI
JliarHos (n =6700) (n=1578)
AO % Abc. %
c.

OTpy€eHHS XPOHIYHI 13 0,2 +0,05 13 0,8+0,2
OTpyeHHS rocTpi 13 0,2+ 0,05 13 0,8+0,2
dr00p0o3 7 0,1 £0,04 7 0,4+0,15

YChoro 3 OTpyeEHHSIMU 33 0,50 £ 0,09 33 2,1+£04

Onuier0 3 HAWBOKIUBIIIMX MEIUKO-COIIAIBHUX MpoOieM B  YKpaiHi
SBISIOTBCS  MpO(3axBOPIOBaHHS  IMOB’SI3aHI 3 MHEBMOHIEIO,  XPOHIYHUMU
OOCTPYKTUBHUMHM 3aXBOPIOBAHHAMHM JiereHiB. BoHM 3aliMaioTh OJHE 3 MPOBIAHHUX
MICIIb 32 KUJTBKICTIO 3aXBOPIOBAaHb Ta JICTAJILHICTIO CEpe]l HACEJICHHS Mpale3aaTHOro
BiKy. BBa)kaeThCs, 110 XBOpHUX Ha OpPOHXOJIEICHEBl 3aXBOPIOBAHHS B YKpaiHi He
MeHie sk 6,5 miH.: 13,5% HacenenHss YkpaiHu XBOpi€ Ha OOCTPYKTUBHUI OpOHXIT
abo0 OpoHxialibHy acTMy. YacToTa 3axBOprOBaHb OpPOHXOJIETEHEBOI CHUCTEMH B
CTPYKTypi mpodeciiiHOi MaToorii HEBYTUIbHUX Taly3€il CyTTEBO HE BIJIPIZHAETHCS
Bl TIOKa3HUKIB, 10 BiI0OpakaloTh MNpo(deciiiHy 3aXBOPIOBAHICTh Y IIJIOMY IO
VYkpaiHi. Alle € BIAMIHHOCTI y CTPYKTypi 1€l narosorii. Tak, OpoHxianbHa acTMma 1
TyOEpKyJIb03 JIET€HIB PEECTPYIOTHCS TUIBKKM Ha MIANPUEMCTBAX, HE MOB'SI3aHUX 3
BYT'JIBHOIO TPOMMCIIOBICTIO. Y CTPYKTYp1 NpoheciitHOI NaToJOr1i, IKI PEECTPYIOThCS
Ha IMIANPUEMCTBAX B YKpaiHI KOXHHH 8- BHUIAQIOK — II€ 3aXBOPIOBAHHSI Ha
ITHEBMOKOH103 Ta KOXHUM 4-i1 — Ha KOH10TyOepKyIbo3, (Tabi.2).

Tabmuus 2. OcHOBHI (popMHM naTo/I0riii OpraHiB AUXaHHSA Yy LIJIOMY MO
YkpaiHi Ta Ha NIANPUEMCTBAX, HE MOB’A3aHHNUX 3 BYTJIbHOK NIPOMHUCJIOBICTIO

Jiaruos Ycporo no Ykpaini be3 ByruibHOI IPOMUCIOBOCTI
(n=6700) (n=1578)
Aolc. % Aolc. %

[THEBMOKOHI03 1620 24,2 +0,5 199 12,6 £ 0,8
ITHEeBMOCKIIEPO3 2 2
Koniotybepkynpo3 94 1,4+0,1 22 1,4+0,3
TyGepKynb03 JIeTeHiB 64 0,96 £0,1 64 4,1 £0,5
XpoHiuHUH OPOHXIT 2438 36,4 +0,6 610 38,6 £0,5
bponxianpHa acTma 9 0,1 £0,04 9 0,6 £0,2
Emdizema 1 1
VYcboro maronoris 4828 63,0+ 0,6 907 57,5+1,2
OpOHXO0JIETEHEBOI CUCTEMH

3axBOpIOBaHHS  OMOPHO-PYXOBOTO amapaTy Ha TakuX MIANPUEMCTBAX
CTAaHOBJISITH Maike TPETI0 YacTUHY, TaK caMo sK 1 cepel yciei mpodeciitHoi
3aXBOPIOBAHOCTI MO YKpaiHi, aje 3aXBOPIOBAHHS 3 MOJIHEHpOMATii BUSIBIISIOTHCS
O1bII YacTilie. AKTYallbHICTh BUBUYEHHS NTPOQECiitHUX 3aXBOPIOBaHb MepudepuyHoi
HEPBOBOI CUCTEMH Ta ONMOPHO-PYXOBOTO arapaTy MOB’si3aHa 3 MOMITHUM 3POCTaHHSIM
YacTOTH BKa3aHOI MAaTOJIOTIi cepe] MpoPeciiHUX XBOPHUX, a TAKOX BIJICYTHICTIO
YITKUX JIarHOCTUYHUX KPUTEPIiB TMiJ 4Yac BCTaHOBJIEHHs iiarHo3y. [loTpelyroTh
NUIBHOI YBaru XBOPOOM ayepriyHoOi Ta TOKCHKO-aJIEPT1UHOI MPUPOIU, a TaKOX

170



AGRARIAN BULLETIN OF THE BLACK SEA LITTORAL, 2019, Issue 94

naToJyiorii, MO0 TOB’s3aHI 3 MPOQECIHOI  OHKOJOTIEI, HEBpO3aMU  Ta
HEBPO30MOIIOHUMHU CTaHAMHU.

Bunanku OHKOMATOJIOTIT BUSBISIOTHCS B OCHOBHOMY IIiJI 4ac 3BEPHEHHS 3a
MEJIMYHOIO JIOTIOMOTOI0 1 Ha OCTaHHIX cTajisx. Ha »kanmp, y OUIBIIOCTI BUMAJAKIB
JiarHo3 «mnpodeciiHuii pak» OCHOPIOETHCA pOOOTOMABIIMHU 1 DOHIOM COIIAIBHOTO
CTpaxyBaHHs BiJ HENIACHUX BHMAAKIB HAa BHUPOOHHUIITBI Ta Mpo¢3aXBOPIOBAHb.
OdimiitHe MIATBEpKEHHS MPUYMH OHKO3aXBOPIOBAaHb TPHUBAE 3aHAJTO JIOBIO,
BHACJIZIOK YOTO0 XBOpUW HE JMOKHBAE 1O WOTO BHUPIMIEHHS I CyZOBI IMO30BU
MPUIHHSAIOTHCS Y 3B'SI3KY 13 CMEPTIO XBOPOT0. AJIEprisi BXOJUTH 10 IIICTKH HAWO1IbIII
yacTuX 3axBopioBaHb JoAuMHU. KoxkHi 10 poKiB NOMIUPEHICTh alepriyHuX
3aXBOPIOBAaHb 301IBIMYETHCSA Y 2-3 pa3ul 1 ChOTOHI BJKE JIOCSTIIa MAaCIITa0lIB emiaemii.
3a CTAaTUCTHKOIO Ha aJepriio CTPaXJa€E KOXHUW TW'SATHUH JKUTEIh TUIAHETH.
HaliyacTime mnpodeciiiHl ajlepriuHi 3aXBOPIOBAHHS PEECTPYIOTHCS y MpalliBHHUKIB
OXOPOHHU 3JIOPOB'S, y XIMIYHOMY BHUPOOHMIITBI, y OCi0, $KI KOHTaKTYIOTh 3
nakodapOboBuMu Matepianamu, OyAiBeIbHUM MUJIOM Ta TBapuHamu. OCHOBHa
MpUYMHA aJIepro3iB - BIUIMB HA OpPraHi3M IPOMUCIOBUX aJepreHiB  (CMOJH,
PO3YMHHUKHU, JIKAPChKI PEYOBUHU, MW, KOHTAKT 3 TBapuHamu) [8,9]. OcoOnuBy
CTYpOOBaHICTh BUKJIMKAE 3aXBOPIOBAHICTh HA TYOEpKyJb03. PiBeHb 3aXBOPIOBAHOCTI
Ha TyOepKy/bO3 JIETE€HIB 3HAYHO 3pPOCTA€ BHACIHIJOK KOHTAaKTy XBOPOTO 3 MHUJIOM
(KpUCTaIYHUM JIOKCUIOM CHJIIIIIO0, OKCUOM 3aili3a) 1, BIAMOBIAHO, 32 HASIBHICTIO Y
MpaliBHUKa HEBMOKOHIO3Y. HalOuIbmoro pusuKy 3a3HalOTh  IpalliBHUKU
BHUJI0OYBHOI, OYIIBENIbHOI Tally3€i, JIMBAPHOIO BUPOOHUITBA, MiJ 4YaC BUKOHAHHS
€JIEKTPO3BaPIOBAIBHUX 1 HUTIPYyBabHUX POOIT. Y TON K€ 4Yac HEIOOIIHIOKTHCS
pu3uku npodeciiiHoro 1H(IKyBaHHA IHIIMX TPyl NpaliBHUKIB, mpodeciiiHa
JISUTBHICTh SIKMX TOB'SI3aHa 3 TPUBAJIMMU KOHTAKTaMU 3 0CO0aMH, SKI MOXYThb
HaJeKaTH O COIliaJbHUX TPYN PHU3WKY BUHUKHECHHS TyOCpKYyJIbO3y: MPAIliBHUKH
COIIAIBHUX CITYXKO, MaCa)KUPCHKOTO TPAHCIIOPTY, KOMYHAJIbHUX TOCIYT, BUIPABHUX
YCTaHOB, CIY)KOM TOpATYHKY Tomo (Ta6m. 3). Cmix BiI3HAYUTH 3HIDKCHHS
npodeciiiHuX 3aXBOPIOBaHb Y CIILCHKOMY rocroaapcTsi (Bif 62 Bumankis y 2013 p.
no 25 y 2017 p.), uio CBIIYUTH MPO HU3BKY SKICTb MEAUYHOTO OOCITYyrOBYBaHHS
CITbCBKHUX TIPAIliBHUKIB.

Tabmuus 3. CepeanbopiuHa 3axBoprloBaHicTb Ha  npodeciiiHumii
TyOepky/ab03 y 2008 - 2018 pp. (Ha 100 THC. TPpaAIOIOYHX)

["any3p BUpoOHHUIITBA Ty6epKynb03 JereHiB
KinbKicTh BHITAIKIB 876
CintbChbKe TOCTIOIapCTBO 0,08
Buno0yBHa MPOMHUCIIOBICTh (BUAOOYBAHHSI BYT1JLISA) 0,06
XiMiuHE BUPOOHHIITBO 0,00
MertainypriiiHa IpOMHCIIOBICTh 0,77
BupoOGHHMIITBO MaIlIMH Ta yCTaTKyBaHHS 0,21
ByniBHUIITBO 0,01
OXopoHa 3]I0pOB’ st 6,40
T 0,02
VY cepenabomy o YKpaiHu 0,48

BuHMKalOTh TpPYyAHOILIl MiJ Yac BCTAaHOBJICHHSI 3B’S3KYy 3aXBOPIOBaHHS 3
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YyMOBaMHM Tpali y MEIWYHUX TMPANIBHUKIB, OCKIJIbKA BHUPIMICHHS NUTaHHS
3aXBOPIOBAHHS YaCTO YCKJIAJIHIOETHCS CaMUM MEIUYHMX TMPAIlIBHUKOM 1 3yMOBJICHE
O010TMYHUMU MPUHIUTIAMU Ta HOPMaMH.

KoxkxHa MenuuHa cremiadbHICTh Ma€ CBOi XapaKTepHI OCOOJMBOCTI, SKi
noTpeOyIOTh MOAANBIIOTO BUBUCHHS. BHACTIIOK HECHPUATIMBUX YMOB TIpalli cepen
MEIMYHUX TPAIIBHUKIB BIJ3HAYAETHCA BHUCOKA 3aXBOPIOBAHICTh, Y TOMY YHCIII
npodeciiiHa, CTAaTUCTUYHI TTOKa3HUKH SIKOT HE B1IOOpakaroTh ii MIMCHUN piBeHb. AJle
KpIM TOTO, ANl TOMEPEKEHHs Ta YCYHEHHsS HEIIACHUX BHIMAJKIB, HEOOX1THO
MPOBOAWTH BYACHO IHCTPYKTaXI1 3 MpaliBHUKAMU 3 JOTPUMAHHS TEXHIKH OE3IEKH.
Hanpuxmnan y ramy3i OMKUIBHHITBA, MIATOTOBKA KBali(iKaiMHUX POOITHHUKIB 3a
npodeciero bmxonsap BkIoyae mepBUHHY NpodeciiiHy MiArOTOBKY, MEPEHiATOTOBKY
Ta MiABUIIEHHS mnpodeciiiHol kBamidikamii. Y OMKUTBHUITBI KOXEH OIKOISIp
BUKOHY€ TIJCOOHI Ta JONOMDKHI pOOOTH CTOCOBHO OISy 3a OJpKoJIaMu 1
OTPUMAHHIO BiJl HUX MPOAYKIII1; MATOTOBIIIOE BYJIUKH 3 OJKOTAMH Ta MEPEBO3UTH 1X
Ha KOYIBJIIO, 3aliMa€ThbCsi MATKOBUBEJEHHSIM; PO3CTABIslE BYJIMKM Ha TMAacClIli;
MIATOJIOBYE Ta HamyBae OJKUI; BUpOOisie, mepepoOsie, ¢dacye Ta 30epirae
BHUCOKOSKICHY TIPOJYKIIIIO OJKITEHUIITBA; MIATPUMY€E CaHITAPHO-TITIEHIYHI YMOBH Ha
maciii Ta B MPUMIMICHHSX; MPOBOAUTH MPOQPUIAKTUKY Ta O0pOTHOY 3 XBOopoOamw,
IIKITHUKAMU Ta BOpOTaMH OJDKUI, 3IIMCHIOE TIOTOYHHUKM PEMOHT IPUMIIICHHS,
OrOpOXi, YCTaTKyBaHHS Ta I1HBEHTApIO; CKJIaJa€ OJDKOJMHI THI3Aa Ha 3UMY;
MPOBOAUTL POOOTH 010 YHUKHEHHS OJ[KOJIMHUX HaIaJiB Ta 3ano0irae 0JKOJIMHUM
KpagikkaMm [Ipu Bcix muX omnepaunisix HEOOXIIHO JOTPUMYBATHUCS NpPaBUI TEXHIKU
0e3MeKu Ta CaHITapHO-TIriEHIYHMX BUMOT. [liirotoBka 3a KOXXHOIO MpPOQeciiHOI0
KBaMi(IKaIlE0 TIPYHTYEThCS HA KOMIIETEHTHOMY MIIXOJl Ta CTPYKTYPYETbCS 3a
MOAYJIBHUM NpUHUKIIOM. HaBuanbHUN MOAYJb — JOTIYHO 3aBepuieHa ckiagosa CII
(IIT), mo dopmyeTbcs Ha OCHOBI KBamidikamiitHoi xapakTepucTuku (nam — KX)
Ta/abo, 3a HasgBHOCTI, mpodeciitHoro cranmapry (mam — IIC), motped po3BUTKY
rajysi, CydacHUX TEXHOJIOTIM Ta HOBITHIX MaTepiaiiB. 3a pe3yjabTaTaMu 3J100yTTs
KOXKHOT TmpodeciitHoi kBamidikamii abo micasi TPOBEACHHS NepekBaidikarii
MIPOBOJIUTHCA JeprKaBHA a00 pOMiXKHA (TmoeTarnHa) kBaidikaiiifHa atecraimis. Tomy
IICIIS 3aBEpIISHHS IMATOTOBKM a00 MEPemniAroTOBKM CIICIialicTa y TIM Yd IHIIIHA
rajysi, BiH TOBUHEH 3HAaTH Ta BMITH BHUKOHYBaTH BCl POOOTH mepeadaydeHi
KBaMiiKAIITHOI0 XapaKTePUCTUKOI, TEXHOJOTIYHUMU YMOBAMH 1 HOPMaMH,
BCTAHOBJIEHI B Taiy3i, a TaKOXX BMITH TMOMNEPEIKYBaTU TpPaBMATHUYHI BUITAJKH.
BuBuenns crneuudiuaux npodeciiHUX MNHTaHb 3 OXOPOHU Mpall HEeOoOXITHO
3MIIICHIOBATH B Kypcax CHEUIaJIbHUX Ta 3arajbHO TEXHIYHUX AUCIUIUIIH — 3 METOIO
MOEHAHHS TEXHOJIOTTYHOI MIATOTOBKOIO 3 OXOPOHM IIpami, a poOodl HaBYabHI
MporpaMH I[MX HaBYAJIBHUX MPEAMETIB MOBHUHHI BKJIOYATH BIJAMOBIAHI MUTaHHS
Oe3MeKH mparli.

BucnoBku. OOroBoproroun  mUTaHHS  NPOGITAKTUKH  MPodeciiHuX
3aXBOPIOBaHb 1 3amoOiraHHsS HETaTUBHOMY BIUIMBY IIKJIMBUX  (DaKTOpIB
BUPOOHHYOTO CEPEOBHINA 1 TPYIOBOTO MIPOIIECY Ha 3J0pOB’sT pOOITHUKIB, HEOOX1THO
BUJIJTUTH POJb POOOTOMABIT y PO3POOINl ONTHUMAIBHUX MPOrpaM 3 YIPaBIiHHSA
TIT1IEHOI0, OXOPOHOIO MpaIlll Ta 3I0POB'SIM MPAIIOIOYNX, CIIPSIMOBAaHY Ha 3a0€3TMCUCHHS
(G13UYHOTO, TICMXOJOTIYHOTO Ta COIIATBLHOTO OJaromnoxyqds, MiATPUMKY BHUCOKOTO
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PiBHSI MPOAYKTHBHOCTI mpaili Ta ii 6e3nexy. PoOoTomaBIi He MPUAUISIIOTH HAJIEKHOT
yBaru 3axuCTy CBOiX MpAIiBHUKIB BiJ IIKIJIMBUX YMOB Ipaiii. Yacto poO6oToaBIli
He 1H(OPMYIOTh POOITHUKIB MPO HEOE3MEKY 3aXBOPIOBaHb, SKI MOXXYTh BUHUKHYTH
Ha TpodecifHOMY MicIli pOOOTH, a TaKOX Yy MOBHOMY 00cCs31 HE 3a0e3IeuyoTh iX
3acobamu lH,Z[I/IBl,Z[yaJIBHOFO 3axXUCcTy. TakuM 4YWHOM, PO3BUTOK TMpodeciiiHux
3aXBOPIOBaHb TICHO TMOB'SI3aHMM 3 TPYJOBUMHU MpoIecaMyd 1 yMOBaMHU IIparii.
HaykoBo-TexHIUHUI MpOrpec HEMHUHYYE CTBOPIOE MOXIJIMBICTh TIOSIBU HOBHUX
HIKIUTUBUX BUPOOHUYUX (PAKTOPIB, TAKUX fAK MCHUX0(]izionoriuyHi GakTopu i cTpec, y
TOMY YHCIII «BTOMJIIOIOUI mpodecii», mpodieMu, MoB's13aHl 3 HOBUMHU TEXHOJIOT1SIMH
(manotexnousorii). HeoOxiqHO MPOBOAUTH IIMpPOKOMACINTaOHI 3aXOJH, CHPSIMOBaHI
Ha TPOBEJCHHS MPOQITAKTHYHUX 3aXOJiB MpodeciiiHol Ta BUPOOHHUO-3yMOBIECHOT
MaToJIOTii, IO JO3BOJUTH MOKPAIIUTH CTAaHOBHWILE, MOB'3aHe 3 MpodeciitHuMU
3axBOproBaHHsAMU. [TpoOieMy 0340pOBIECHHS BUPOOHHUYOTO CEPEeaOBUIA HEOOX1THO
BUPIIIYBaTH 3a PaxXyHOK JEp)KaBHUX Ta perioHajdbHuX mnporpaM. [Ipodimaktuka
XpOHIYHUX HEIH(DEKIIHHUX 3aXBOPIOBaHb, y TEPIIy Yepry CepleBO-CyIUHHHUX,
noTpedye aKTHUBHOI y4acTi Ik poOOTOMaBIIIB, TaK 1 MPAIIBHUKIB, SIKI MOJSATAIOTH Y
JoJiepKaHH1 Oe3MeYyHux yMOB mparli, 1 (opMyBaHHI 370pPOBOTO CHOCOOY JKHUTTS.
OnTuMizaliiss yMOB Tpaili, sika J03BOJIUTH 3aM00IrTH MpoQeciiHuM 3aXBOPIOBAHHSIM
Ha TIIIpPUEMCTBAX YKpaiHu, Oyje CHIPHUATH MIJBUIIEHHIO MPOJAYKTHUBHOCTI Mpari 1
30€peKEHHIO 3710pOB'sl POOITHUKIB PI3HUX MPOMHCIOBUX Taiy3ei. [ migBUIleHHS
J1710BOI KBamiikamii Ta akTupizauii mpodeciiiHoro Qgakropa HEOOXITHO TOTYBaTH
KaJIpH, SIK1 37aTH1 BECTU CLIILCHKOIOCIIOAAapChKe BUPOOHUIITBO HA CY4aCHOMY PiBHI Ta
CTBOPUTH OJIarONpPUEMHI yMOBU JJisi MHpaii, No0yTy Ta BIAMOYMHKY. Jliid
3a/I0BOJICHHSI BKa3aHMX YMOB, HEOOXIJHO 3aCTOCOBYBATH PI3HOMaHITHI (OpMH
MIJBUIICHHST KBaliikaiii poOITHUKIB Ta CHEIIATICTIB; MOKpallyBaTH MEAUYHE
OOCITyroByBaHHSI Ta YMOBH BIAMOYMHKY;, 3aCTOCOBYBaTH 3aXOJId CTUMYJISIIT
BHCOKOIPOJYKTHBHOI mparli. Takox sl 0COOMCTOI OC3MeKH KOXKEH MpaIliBHUK
MOBMHEH TaM’siTaTd TPU BaXJIUBUX (PyHIaMEHTAIbHUX TPUHIUIN: 3HAHHS,
CIIOCTEPEKITUBICTH Ta 00EPEKHICTb.
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Q. http://slovari.yandex.ru/Kuuru/Oxpana Tpyaa / Bpennsie
MIPOU3BOJICTBEHHBIE (haKTOPHI/

COBPEMEHHBIE METO/bI MPO®UIIAKTUKHA n
NCCJIEJOBAHUSA MPO®ECCHUOHAJIBHBIX 3ABOJIEBAHWH,
TPABMATHU3MA C TAXKEJbIMHA MNOCJIEACTBUAMHU B
CEJIbCKOXO3SIMCTBEHHOM ITPON3BOJICTBE

Mockamok U., Ilerpenko C., Xamin K., [Typuu B.

Bo ecex cmpanax mupa, a maxdce u Ha meppumopuu YKpaumol,
NPOU3B0OCMBEEHHBIIL MPABMAMUIM S8eMCsl AKMYAIbHOW NPOOIEMOU COBPEMEHHO20
obuwecmsa. Ananus HecuacmuvIX C1y4aes Ha NPoOU380OCMEax YKpaurvl nokasai, ymo
cywecmayem npooiemMa CO8PEeMeHHbIX CHOC0008 NPODUIAKMUKU NPedynpedtcOeHUs]
mpasmamuzma u npogheccuoHaibHulx 3aboneeanull. 1 nasnotl yeavo npoguiakmuxu
npogeccuoHaIbHbIX 3a001e6aHUL HA NPOU3BOOCMEAX YKpauHbl AGNAEMC CO30aHUe
0e30naAcHbIX U 300POBLIX YCA0BULL MPYOd, COXPaHeHUue 300po6bs ooel. Ha kaxcoom
npouzeoocmee Ha  J00ei  NOCMOSIHHO — Oelicmeylom 6pedHvle U  ONACHble
npou3Bo0CmeenHvle hakmopwvl. dmu Gaxmopvl He2amuHo GIUAIOM HA 300P06be
Ji00etl, 4mo NPpUBOOUmM K CHUNCEHUIO UX pabomocnocobnocmu. B cospemennoe epems
Ha Npou3800Ccmeax YxKpauHvl 6Cmpedaromcs Hecuacmuule CIyuau co CMepmenbHbiMU
nOCne0CmeusiMy,  4mo  2080pum O  HEYOOBIeMBOPUMENbHOM — COCMOSIHUU
npoghunakmuueckou pabomel. CoOCMEEHHUK NPOU3BOOCNEA OONHCEH O00BEKMUBHO
onpeoensims HAcmoawue NPUYUHbL HECYACMHBIX CaAydaes. Omo 0acm peaibH)Io
B03MOJCHOCIb 0151 d(hhekmusHol akxmusuzayuu npoouIAKmu4eckol pabomol u
CHUJICeHUs. Ypo8Hs mpasmamusma. OnacHvle akmopvl 4acmo npugoosim K
mpasmam, a epedHvle — K 3abonesanuim. 80% necuacmuwvix ciyyaes 8 ObIMY U HA
npou3800Ccmee NPoOUCXo0sam No OpP2aHU3AYUOHHBIM NpuyuHam. Bo ecex cmpamnax
MUpa 6 mMemooax NpoQUIAKMUKU MPABMAMUZMA, CYUWECMBEHHA POib YOelaemcs
paspabomke U B6HEOPEeHUr) KOMNAEKCHbIX N00X0008 bezonacHocmu mpyoa. Illo
cmamucmuyeckum OaHuvim MedcOyHapoOHoll opeanuzayuu mpyod, 80 6cem Mupe
edceOHesHo pecucmpupyemcs ooavute 500 cmepmenbHuIX clyuaes8 8 CenbCKOM
xozaiicmee, npomvluieHHocmu u cgepe ycaye. Eowcecoono 6onee 300 moicsau
PAbomHUK08 NOIYUAIOM  NPOU3BOOCHBEHHbIE MPAaéMbl U  NPOheccUoHalIbHble
3abonesanus. Kaowcovie mpu munymol nocubaem o00uH pabomuux 6 pesyibmame
HeCcuacmuo2o Cayyas, a edCceceKyHOHO uemeepo pabomHUKO8  NOLyYaiom
NPOU3B0OCMEEHHYI0 MPaBMY. DKOHOMUYECKUEe NOMepU 80 8CeM Mupe, C8A3AHHbIE C
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nPOU3BOOCMEEHHBIM MPABMAMUZMOM, COCMABIAIOM 0KOA0 1% Mupoeo2o 8ano6oco
HayuoHanbno2o npooykma. QOOHOU U3 MPAGMOONACHLIX OMpAciell A8I1emcs
ACPONPOMBIULIEHHBII  KOMNAEKC, 20e CMepmenbhble mMpasmvl 6 NPOYEHMHOM
COOmMHOWEeHUU cocmasasaiom 6 pacmenuesdoocmee — 24% om obweeo koauwecmea
mpaem, sxcueomuosoocmee — 21%. B cmamve npusedena cmpykmypa u yacmoma
OCHOBHBIX (PopM 3a001e6aHULL, CEA3AHHBIX C NAMOJIO2UEH OP2AHO8 ObIXAHUS 8 YoM
no Ykpaume, a makdxce 3a00n1e8aHUl, KOMOpbIE BOSHUKAIOM NOO BIUAHUEM
XUMUHECKUX (hakmopos, NnpoeeoeH aHalu3 npopecCUOHAIbHBIX 3a001e8anHUll Ha
npouU3B00CMEax 8 3a8UCUMOCMU OM YCA0B8UL MPYOd.

Knioueevie cnosa: npogeccuonanvuvie 3abonesanus, namoocuu, peouvie u
ONAcHvle NPOU3B00CMBEHHbBLE (PAKMOPLL, NPOUZBOOCTNEEHHBIN MPABMAMUIM, AHAIU3,
CMamucmuka.

MODERN METHODS of PROPHYLAXIS AND RESEARCH ofPROFESS
IONAL DISEASES, TRAUMATISM are With HEAVYCONSEQUENCES In A
GRICULTURAL PRODUCTION

Moskaluk 1., Petrenko S., Khamid K., Purich V.

In all countries of the world, as well as in Ukraine, occupational injuries are an
urgent problem of modern society. The analysis of accidents at Ukrainian enterprises
showed that there is a problem of developing modern methods of preventing injuries
and occupational diseases prevention. The main objective of prevention of
occupational diseases at enterprises in Ukraine is to create safe and healthy working
conditions, and to preserve the health of workers. At each enterprise, the workers are
constantly exposed to harmful and dangerous production factors. These factors
negatively affect human health, which leads to a decrease in their ability to work. At
the present time, there are accidents with fatal consequences on the Ukrainian
factories, which indicates the unsatisfactory state of preventive work. The owner of
an enterprise should objectively identify the real causes of an accident. This will
provide a real opportunity for an effective search for ways to intensify preventive
work and reduce injuries. Dangerous factors often lead to injuries, and harmful
factors - to the disease. 80% of accidents at home and at work are observed for
organizational reasons. In all countries of the world in the system of measures for the
prevention of injuries, a significant role is devoted to the development and
Implementation of integrated approaches to labor safety. According to statistics from
the International Labor Organization, more than 500 deaths in agriculture, industry
and services are recorded worldwide every day. Annually more than 300 thousand
workers receive occupational injuries and occupational diseases. Every three
minutes, one worker dies as a result of an accident, and every four workers receive a
work injury every second. Economic losses associated with occupational injuries
around the world make up about 1% of the world's gross national product. One of the
most traumatic industries is the agro-industrial complex, where mortal injuries are in
percentage terms in crop production - 24% of the total number of injuries, livestock -
21%. The article presents the structure and frequency of the main forms of the
diseases associated with the respiratory tract pathology in general in Ukraine, as
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well as diseases that arise under the influence of chemical factors, an analysis of
occupational diseases at enterprises, depending on working conditions.

Key words: professional morbidity, pathologies, harmful anddangerous
productive factors, productive traumatism, analysis, statistics.

YK 664.7:621.3.029.6 DOI: 10.37000/abbsl.2019.94.23
EHEPIOE®EKTHUBHI METOJAM TEPMIYHOI OFPOEKH 3EPHA
O. 3uxoB , C.OpaoBa , JI. OBcIHHUKOBA
Ooecbka HAYIOHAILHA AKAOEMIsl Xap1Uo8Ux MmexHoN02il
B oOanuii uac immencughikayin ~mexnonociuHux npoyecie Ni0  BNAUBOM
MIKPOXBUTLOBO2O BUNPOMIHIOBAHHS 3ACMOCO8YEMbCA 68 0aA2ambOX NPOMUCTOBUX
npoyecax. Mikpoxeunbose 001a0HAHHA CcMAE  HEOOXIOHUM — MEXHON02TYHUM
KOMNOHEHMOM BelUKuUx penmadenvHux eupobHuyms. He € eumamxom i npoyecu
CYWIHHA. 3a OCMAHHI pOKU 3aNpPONOHOBAHI HOBI 6apiaHmu CYWUIbHUX YCMAHOBOK,
WO BUKOPUCIMOBYIOMb KOMOIHOBAHI Memoou eHepeoniosedeHHs, 6 MOMY YUCTE 1
MIKpOX68Unboeoi enepeii. Cmeoperi i NOYUHaOmMs 3aCmoco8y8amucs MiKpOXeUibosi
cyuwapku 0Jisl Xapyoeux npooykKmie, 3epHO8UX | ONIUHUX KYAbMYpP, 8 MOMY YUCTL | 014
HACIHHEBO20 (OHOY, WO BUKOHYIOMb NOPSAO0 3 CYWIHHAM 1 Oe3inghexyiro,
3HE3aPadiceHHs: NPOOYKMI8 CYWIHHA 610 wKIOausux oaxmepiu, epuokis, yeini. /s
peanizayii MIKpOXBUIbOBO2O CYUIIHHA 0COOIUBE 3HAUEHHS MAE BUOID PEeHCUMHUX
napamempie CYWIiHHA 3 YPAxy8aHHAM MO020, WO 3€pHO € OI0N02IYHO AKMUBHUM
00'ekmom. Mikpoxsunvoge cywinHsa 00380JA€ 3abe3neuumu ni08eO0eHHs NOMYIHCHUX
NOmMoKi6 eHepeii 00 o00'ekma CywiHHA | ompumamu 3HAYUHY I[HMEHCUDIKayiro
BUNAPOBYBAHHS  80N02U. Alle 00HOYACHO 8i00Y8AEMbC  MAKONC HMEHCUBHE
HA2PIBAHHS NPOOYKMY, U0 MOdHCE NO2IpUUmu tio2o sKkicmo. Moocaugicmo niosedenHs.
eHepeii no 8CbOMYy NepemuHy npoOyKmy HAOAE MONCIUGICMb 3abe3neyumu
BUNAPOBYBAHHS 60]02U 3 GHYMPIWHIX WAPIE NPOOYKMY, W0 O0CODIUBO BAICIUBO 8
KiHYl CYWiHHA, KOJIU 30HA GUNAPOBYBAHHA B0102U 3HAUYHO no2nubnena. Tomy
Hatoibuy epexmusHicms CYUiHHA MONCHA OMPUMAmuy 8 KOMOIHOBAHUX Npoyecax,
Wo  BUKOPUCMOBYIOMb  Nepesazu  PI3HUX  CnocoOi8  CYWIHHA,  HANpuKiao
KOHBEKMUBHO20, A MAKOIC 3ACNOCYBAHHA MIKDOXBUILOBO20 MA HU3LKOUYACTNOMHO20
MaeHimHoeo nonie.B pobomi nasedeno epexmushi cnocobu niogedenHs ewepeii 00
3epHa 3a 0ONOMO2010 Menao8ux mpyo i MIKpoxeuiboeo2o noas. llokazano enius
CRIbHOL OIi MIKPOXBUNbOBO2O | HUZLKOUACMOMHO20 BUNPOMIHIOBAHHS HA CXOMCICHb
3epen.Po3enanymo wiiaxu nioGUWeHHs eHepeemudHoi egeKkmusHocmi npoyecie
nepeonocieHoi ma nicisA30upaivbHoi mepmooopooKuU 3epHa.
Kniwwuosi cnoea: enepeoepexmuenicmo, mennosa mpyba, MiKpOXEUIbO8A
eHepeis, 3ePHO, CXONHCICMb, nepeonociéHa 0OpooKa.

Beryn. B cywacHux ymMoBax TOCTIMHO 3pOcCTarouoi BapTOCTI €HEprii, aemaii
TOCTPIIIOI0 CTa€e MpobjeMa parioHATPHOTO BUKOPUCTAHHS €HEprii. Y J0CKOHAJICHHS
3epHOBHUX 1 XapuOBUX BHPOOHHUITB B IIbOMY HAaINpPSIMKy MOX€E 3/1MCHIOBAaTHCS HE
TIIBKA  YAOCKOHAJIEHHSM ICHYIOYOro OOJIagHaHHs, WOro MojepHizaliero abo
BIIPOBA/DKEHHSIM  IMIOPTHOTO, @ TaKOX 1 CTBOPEHHSM MPHUHIMIIOBO HOBOI
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BHUCOKOC(EKTUBHOI amapaTypyd HOBOTO MOKOJIHHS 1 TEXHOJOTIi JUIsl SIKICHO HOBHX
BUPOOHUIITB.

AHaJi3 ocTaHHIX AociaimkeHb Ta myoOJikamii. barato pokie B OHAXT
IPOBOJATHCA JOCHIKEHHS, MNPUCBSYCHI €(PEKTUBHOMY BUKOPUCTAHHIO EHEPTii.
EdekTuBHUM NUISIXOM BHPIIIEHHS TaKuX MNpoOJieM Mpu TepMOoOpoOIll 3epHa €
BUKOPUCTAHHS B TeXHoJoOrigx  TemwioBux  Tpy0.  Teopermunumum 1
EKCIIEpUMEHTAJIFHUMU  JIOCHI/DKEHHSAMHM  TIOKa3aHa  BHCOKa  €(EeKTUBHICTb
BUKOPHUCTAHHA aBTOHOMHHUX ABO(A3HUX BUIMAPHOTO-KOHACHCALIWHUX MOJIYIIB JIs
yTHITI3aIlli TeTIOTH TETIOBUX BUKHIIIB. BUKOpUCTaHHS BUCOKOS(HEKTUBHUX METO/IIB
MiIBEICHHS TEIIOHOCIS 3a JOTMOMOTOI0 TEIUIOBUX TPyO 1 TepMOCH(OHIB H03BOJISE
JIOBECTH TEXHOJOTIYHI YCTAaHOBKM JIO BHCOKOI €HEPreTUYHOi JOCKOHAJIOCTI
BUKOPHUCTAHHA, yTWUJi3alii Ta pekymnepamii TEeIUIOTH, 3HA4YHO 3HU3UTU BUTPATU
eHeprii. 3a J0MOMOror TepMOCHU(OHIB MOXIJIMBA peami3aiis e(eKTUBHOL
TerJIonepeaayl Bij ra3iB Jo 3epHa Oe3 ix 3MimryBaHHA. lle 103BOIUTH OTpUMaTH
€KOJIOTIYHO Oe3MeuHi TEXHOJIOTII CYIIKU MPU 3HIKEHHI ICHYIOYOIro PIBHS BUTpPATU
MajuBa 3a PaxyHOK PEUMPKYIAIIi TEIIOHOCIs. 3BICHO K, IO MOXHa 3/1HCHUTU
npsMy Teruionepeaady '"ra3 - 3epHo" 3a momomoroto TC. Burpam moxe Oytu 3a
pPaxyHOK TOrO, IO YCYBA€ThCS MPOMDKHHMM TEIUIOHOCIH - moBiTps (puc. 1 a).
[IpuHIMNOBO Taki amapaTd MPEACTABISIIOTh MPAMOKYTHI IIAXTH 3 TOMNEPEYHUM
OMHMBAHHSIM TpaBITAI[IHHUM PYXOMHM [IApOM 3€pHA KOHACHCAI[INHUX IJISTHOK
TepMOCU(pOHIB. BumapHi IiIsHKH 0OIrpiBatOThCA MPOAYyKTaMu 3ropsiHHSA. OpHa
OOKOBa CTIHKA IIAXTH MEXKYE 3 Ta30XO0J0M. Y CXeMI HomnepeyHe OOTIKaHHS MIapoM
KoHJIeHcaliiHux nuisHOK TC crpuse epeKTUBHOMY IMEpeMilllyBaHHIO 3€pHa. Y
3aroTiBenbHOI cucteMi AIIK Bce OuiblOi akTyallbHOCTI HaOyBarOTh MpoOJIEeMU
30epiranHs  3epHa. IlepeBarm  TepmMocH(OHIB (aBTOHOMHICTb, MOKJIMBICTb
TpaHcdopmallii TEIIOBOr0 MOTOKY, HU3bKUU TEPMIYHMMA OMip 1 T.I.) MPUIYCKAIOTh
JOIUIbHICTh BuKOpucTanHd TC B TexHoJjorii 30epirands 3epHa. B 1ipomy BUManaky
BurmapHuku TC po3MINIYIOTBCS B 3€PHOBIM Macli CHJIOCY, 3€PHOCXOBHIIIA.
Konnencaritini niissaku TC BUBOASTHCS 3a CTIHKH 3epHOCXOBHIINA (puc. 1, B).

it 3epHOo
o £pernd 5
B \/}t
=] 7
I‘Q‘ 3EPHO TC 3epHo T
a) 6) B)

Puc. 1. Cxemu obmaguanss Ha ocHoBl TC

TernnoBuii MOTIK 13 3€pHOBOI Macu 3a momomoror mydka TC BiABOAUTHCS B
HaBkonuiHe cepenoBuiie. Ockinpkun TC wMaioTh OAHOOIYHY MPOBIAHICTH, TO
MOXJIUBO €(QEKTUBHE BUKOPUCTAaHHS J00OOBUX KOJWBAaHb TEMIEPATypH Jis
crabim3artii TeMNepaTypHHX pe)I(I/IMlB B 3epHOBiii Mmaci. ABtoHOMHIcCTE TC
JI03BOJISIIOTH BIIBOAUTH TEIUIOTY 1 B HIYHUW Yac JO0OW, KOJIM TeMIIepaTypa MOBITPS B
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0aratbox perioHax YKpaiHM JOCTAaTHS JUIsl 3HMDKCHHS TeMIIepaTypu 3€pHOBOI Macu
hi (o) 7...14 °C. EdextuBHIM [IUITXOM KOMILJIEKCHOT'O T ABUAIICHHS
eHeproeeKTUBHOCTI P TepMOOOPOOIIi 3epHA € CIIBHE 3aCTOCYBaHHS PI3HUX CXEM
3 TePMOCHU(POHHOTO B 3€PHOCYIIMJIBHUX TEXHONOTisIX. Tak Oi0KOBa 3epHOCYyIIapKa,
po3pobieHa Ha Kadeapi TOEMH, peaidye MPUHIUI MJBEACHHS EHEprii
Oe3mocepelHbO 0 TPOAYKTY, a TakoX 3abe3meuye TIHOOKY PEHUPKYIAIUIO
eHepronociss [1]. 3ampomoHOBaHi CHCTEMH OXOJIOM)KEHHS CHUIYYHX MPOIYKTIB
3a0e3MevyoTh BIIBEICHHS TEIlIa CaMe 3 THX MICIb, 1€ € IEPETPiB, TOOTO 3 CEpeIUHU
miapy MpoaykTy. Takum YWMHOM aJpeCHUM TMiABEJCHHS €Heprii TyAu, Je BOHA
NOTpiOHA JTO3BOJISIE 3HAYHO MIJBUIIUTH €HEProe(EeKTUBHICTh MPOIIECIB 3a PaXyHOK
BIJICYTHOCTI BTpAT €Heprii 3 MpOMIKHUM TEIJIOHOCIEM, 3MEHIICHHS TeperpiBy abo
NIePEOXO0JI0PKEHHS 30BHIIIHIX IIapiB MPOAYKTY 1, BITIOBIIHO BUTPAT €HEPTii Ha LeH
npoiiec. TakoX OJHUM 3 METOJIB €(PEKTUBHOI JIOCTABKH €HEprii J0 MPOAYKTY €
BUKOPUCTAHHA  MIKPOXBUJIBLOBOTO  enekTpoMarHitTHoro  mons  (MX EMII).
HouinbHicTs 3acTtocyBanHs MX EMII B xapuoBiif mpOMHCIOBOCTI, MEIMIIMHI,
(hapmaxoJiorii B JaHUM yac BU3HAUYCHA JOCUTH SICHO. MOXKIMBI 00J1aCTl 3aCTOCYBaHHS
MIKpPOXBMJIBOBOI ~ €HEprii  BUSBIIEHI MOPIBHSHO HENABHO, 1 TMepexiJg BiAg
EKCIIEPUMEHTANIbHOI  TEPEBIPKM  PE3YJbTaTIB [0 HIMPOKOTO TOCMOAAPCHKOTO
3acTOCyBaHHA 1Ie He BiAOyBca. OaHAaK MEPCHEKTUBHICTh JAHOTO HAIMPSMKY
oueBUIHA. 30KpeMa, JOBEJEHO, 10 B OCHOBI MX-00poOKu 3epHa JICKUTH
E€HEPTreTUYHUHN BIUTMB €JIEKTPOMArHITHOTO TMOJIS Ha KIITHUHHY CTPYKTYPY 3€pHA, MpH
AKOMY B1I0YBa€ThCs CBOEPIHE "BKIIIOUEHHS" MEXaHI3MIB 3pOCTaHHS, 1110 3a0e3mneuye
JIpYXHI  CXOAW, CUJy pOCTY 1, HapemTi, MiJBUIICHHS BPOXXaNHOCTI
CUTbCHKOTOCTIONIAPCHKUX  KYJIBTYp. MIKpOXBUIHOBE I0J€ BUKOPUCTOBYETHCS IS
BHJIAJICHHS BOJIOTH 3 CUIIKMX MaTepiaiiB, i1 OTPUMAHHS 3a7aHO1 BOJIOTOCTI HACIHHS
3€pHOBUX 1 OJIIMHUX KYJIBTYp, B TOMY YHCJII HAaCIHHEBOTO (DOHAY, a TAKOK BHKOHYE
Ne31H(EKIII0, 3He3apaKeHHs MPOAYKTY CYIIIHHS BiJ MIKIAJIUBUX OakTepii, TpUOKIB,
B TomMy umciai mBiai [1]. 3a J0mOMOror0 BHKOPHCTAaHHS MIKPOXBHIIBOBOTO
BunpomiHioBanHsa MoxkHa AIIK (puc. 2).

Mera pocaigxenb: BUBUEHHS METOAIB TEPMIYHOI OOpOOKM 3epHaA s
MIJBUIICHHS  €HEPreTM4HOoi  €(EeKTUBHOCTI  MPOIECIB  MEPEeANOCiBHOI  Ta
micHs30upanbHOl 00poOKH 3epHa. i bOoro HEOOX1AHO BUPIIIMTH HACTYIHI 3aa4i:
ni3HaTH (I3UYHY CYTHICTH CIOCOOIB MiABEACHHS €HEpPrii 0 3epHa 3a JOMOMOTOI0
TEIJIOBUX TPYO 1 MIKPOXBHJIBOBOI'O TOJIS.1 HAYKOBO OOIPYHTOBAHOTO iX BEJIEHHS Y
BUPOOHMIITBI; BUSHAYNUTHU BIUIMB CHUTHHOI i1 MIKPOXBHJIBOBOTO 1 HU3bKOYAaCTOTHOTO
BUIPOMIHIOBaHHS HA CXOXKICTh 3€pPEH.

PesyabTatu jpociaimkenb. Jlns  peamizariii MiKpOXBUIIBOBOTO — CYIIIHHS
0CcOo0IMBE 3HAYEHHS Ma€ BHOIp MmapamMeTpiB MPOIECy CYIIIHHS 3 ypaxyBaHHSM TOTO,
0 3€pHO € OlOJIOTIYHO AKTUBHUM 00'ekTOoM. PileHHs npoOieMu CymMiIbHUX
TEXHOJIOT1M 1 TOCTaBJICHUX 3aBllaHb BUMAara€ BUKOPUCTaHHS €HEpTrii TIIbKA Ha
HarpiBaHHS 3€pHA 1 HE3HAYHOI KITBKOCTI €Heprii Ha BUIAJICHHS BOJOTU 3a MEXI
CYIIWILHOT KaMepH, a TAKO’K BUKOPUCTAHHS M'SIKUX PEKHUMIB CYIITIHHS 3€pHA.
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Bunsitox BUKOpUCTaHHS [TigBUIIEHHS CXOXKOCT1 [TpuckopeHHs
OTPYTOXIMIKaTiB HaciHHA Ha 5...15 %

J03p1BaHHS POCITIMH Ha

IIpurniyeHHss [TigBHILCHHS
¢biTonaToreHiB 1 KOMipHUX

MOPO30CTIMKOCT1 POCITHH

: : [IpobnemMmu B |—

IIKITHUKIB 3epHa
AIIK,
Bucoka ekoHOMiuHA SIK1 BUPIITYIOTHCS |— Ce30HHI ToCiBH
eeKTHBHICTH (nBa Bpo>kai Ha DIK 3
Exonoriuna [TepeBenenus ITinBumenas
4acToTa BpoXKaro HEKOHIUIIIIHHOTO 3epHa B HOCYXOCTIHKOCTI POCIINH
miaBHIIVETHCS B 1.6 pa3iB koumuriiine

Puc. 2. Bukopucrtanas MikpoxBmiboBoi TexHoJorii B ATIK.

s toro, mo0 3a0e3MeunTH 3HATTS BOJIOTH OJHOYACHO 3 30BHINIHIX 1
BHYTPIIIHIX IIIapiB 3€pPHIBKM HEOOXIIHO KOMOIHYBaTH TpAJUWIIiHE CYIIIHHS 3
CYIIIHHSIM 3€pHa Ha MIKPOXBWIbOBOMY oOJaaHaHHI. Bapiantom peamizariii
KOMIUIEKCHOTO MIAXOAY JO CYIIIHHSA 3€pHA MOXe OyTH KOMOIHOBaHE B3aeMOJIis
¢BuuHMX  (akTopiB, AKI  3a0€3MeUylOTbCS  EJIIEKTPOMArHiTHUM  TOJIeM 1
MICEBIO3PIKCHHSIM IIapy HUIIXOM MPOAYBKHM HOTO TOBITPSAM 3 HABKOJUIIHHOTO
cepenoBuina. TakWii TIiAXiJ XapaKTePU3YeETbCd CHUCTEMOIO TIOKa3HUKIB, SKi
J03BOJISIIOTh  3MEHIUTA CHEPTeTUYHI BUTPATH, CKOPOTHUTH TPHUBAIICTh CYIIIHHS
3epHa, TMOJIMIIUTH EKOJOTIYHWA CTaH HAaBKOJWIIHBOTO cepenoBuma. OmHuM 3
MEPCIEKTUBHUX HAMPSAMKIB € BUKOPUCTaHHS CyMapHOro eQeKTy MOCIIIOBHOI [ii
MX-tionst 1 Hu3bKO4YacToTHOrO MarHitTHoro mojsi (HU EMII) [2-4]. TIpu upomy
3MEHIIIAThCSI CHEPreTUYHI BUTPATH HAa OOpOOKY, BapTICTh YCTAaHOBKH B 3B'S3KY 3
BUKOPUCTAHHSAM MEHIII MOTYKHUX T€HEPATOPiB MIKPOXBUIHLOBOTO Jlana3oHy, SKi HE
BUMAraiOTh ~ 3aCTOCYBAHHS  CHCTEMH PIAMHHOTO  OXOJIO/DKCHHS.  PesynbTaTn
71a00paTOPHOT CXOXKOCTI Ta €HEPTii MPOPOCTAHHS, OTPUMAHI MICHS CIiJILHOI 00pOOKHU
Py PO3POOJICHUX pEeXUMaxX 1 MPOPOINYBaHHS 3€pHA JESKUX KyJIbTyp, HaBEJCHI B
tabn. 1. ExkcrnepuMeHTH BHUKOHYBAJIMCA Ha YCTAaHOBII, MPU3HAYCHOI MJIA
€JIEKTPOMATHITHOT O10CTUMYJISILIL TEpeoCiBHOI O0OpOOKM 3€pHOBOrO Matepiairy
«bioctum-2y». )KUBIEHHS YCTaHOBKH 3I1MCHIOBAJIOCS BIJ MEPEXI 3MIHHOTO CTPyMY
220 B 50 T'm, cmoxuBaHa mNOTYXHICTh He mnepepuinyBaia 2000 Bt. OOpoOky
3€pHOBUX KYJBTYp 3I1MCHIOBAIM IMITyJIbCHUM CHHYCOilaJlbHUM MAarHiTHUM IOJIEM
yactotoro 50 ['1y mpu BenmuymHax iMIyJIbCHOTO MarHiTHOTO MOJIsE BEIUYUHOIO 2,5; 5 1
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10 MTC. bynu npoBeaeHi €KCHEPUMEHTH 3 MOCIIAOBHOIO MEPEINOCIiBHOI 00pOOKH
HU3BKOYACTOTHUM ellekTpoMmarHiTHuM 1oeM (HY EMII), sxi  mareepawiu
no3uTUBHUN edekT. JTabopaTopHi HOCTIKEHHS 3 TIepeanociBHOI 00poOku 3epra HY
EMII Oynu mpoBeieHl HpH Pi3HUX PE30HAHCHUX YacCTOTaX 3 HACTYIHUM MOTO
IPOPOIIYBAHHAM, BU3HAUYEHHSM CXOXKOCTI 1 €Heprii MpOpOCTaHHs 1 MOKa3ajiu, II0
IpU PEKOMEHI0BAaHUX PEXUMax 0OpOOKH CXOXKICTh 1 €HEpris MpOPOCTaHHS 3POCTAE
Ha 15...20 % y mopiBHSIHHI 3 KOHTPOJbHUMH 3paskamu. Crmia 3azHaunth, 1o MX
EMII € Oumemm edexkTuBHMM IS 3HUINEHHS HACiHHEBOT iH(eKii, HiX
HHu3bko4YacToTHe EMIL.

Tabnums 1.3miHa eHeprii mpopocTtaHHsi Ta Ja0OPATOPHOI CXO0XKOCTI B
3aJIEKHOCTI BiJl BUY NepeanociBHOI 00po0Kku

Enepris JlaboparopHa

Kymsrypa Bux EMI HpOpOCTIZ.HH}I, % cxomlicn,,p%
KOHTPOJITb 48 53
Cos psioBa MX EMII 64 66
HY+ MX EMIT 68 70
KOHTPOJIb 45 63
Kykypynsa MX EMII o4 71
HY+ MX EMII 63 78
KOHTPOJIb 42 53
SamMiHb psaoBHIA MX EMII 54 65
HY+ MX EMII 58 74
KOHTPOITb 76 80
CoHALIHUK MX EMII 85 88
HY+ MX EMIT 87 92
KOHTPOJIb 68 72
ITmenns MX EMII 88 90
HY+ MX EMIT 90 92

Busiineno, mo edekr miciasalii npu MIKpOXBHIIBOBIA 00poOIi 30epiraerbes
OB TPUBAIMI Yac, HIK TP HU3bKOYACTOTHOMY METO/1 BIUIMBY HA 3€PHO PI3HHUX
KynabTyp. [lomanbiie migBHUILEHHS €(PEKTUBHOCTI MIKPOXBHJIBOBOI OOpOOKM 3€pHa
MOXJIMBO 3@ PaXyHOK BHKOPHUCTAaHHsS MeXaHiuHOi BiOpauii. CHiabHUN BIUIMB
MexaHI4HOi BiOparlii Ta MIKpOXBUILOBOT 0OPOOKM 3HAYHO 3HM)KYE HEPIBHOMIPHICTh
po3mnoauTy eHeprii B podouiit kamepi [5, 6].

BucHoBkH: AHaNI3ylOuM JaHl MOKAa3HUKH MOKHAa 3pOOUTH BHUCHOBOK PO
MOXJIUBICTh ~ MIJBUIIEHHS  €(EKTHUBHOCTI  TEXHOJOTIM  TEPeNrociBHOI  Ta
nicns30upanbHOoi 0OpOOKM 3€pHAa TPH BUKOPUCTAHHI TEXHOJOTIH CHPSIMOBAHOI
eHepreTuuHoi aii. HaBemeHi naHi MOKa3ylOTh, L0 KOHBEKTUBHO-MIKPOXBUIHOBE
CYLIIHHS JO3BOJISIE HE TUIBKM 1HTEHCU(IKYBaTH IMpoliec, ajne MH 3I1HCHIOE
010CTUMYJIAIII0 HACIHHA, MIABUIIYIOUM iX cxoxicTh Ha 18..20 % y mopiBHAHHI 3
KOHTPOJIbHUMH  3pa3kamu. [lpudyoMmy kpamiiii epexku Hajgae couibHa s
MIKPOXBHJIBOBOTO 1 HU3bKOYACTOTHOTO €JIEKTPOMArHITHUX TOJIIB.
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SHEPTO3®®PEKTUBHBIE METO/Ibl TEPMUYECKOHN OBPABOTKHA
3EPHA
3b1k0B A., Opnoa C., OBcsiHHuKOBa JI.

B nacmoswee epems ummencugukayus mexmonrocuueckux npoyeccos noo
GIUSAHUEM MUKPOBOJIHOBO20 UBIYYUCHUS NPUMEHSeMC 60 MHO2UX NPOMBIULICHHBIX
npoyeccax.  Muxpogonnosoe  obopydosanue  CMAHOBUMCA — HEOOXOOUMbIM
MEeXHONI02UHEeCKUM KOMNOHEHMOM KDYNHbIX peHmabenvhvix npou3soocms. He
A6€MCSL UCKTTIOYEHUEM U NPOYECCbl CYUWKU. 3a NoCieOHUe 200bl NPEeON0NCEHbl HOBble
BAPUAHMBL  CYULUTLHLIX YCMAHOBOK, UCHONb3YIOUUX KOMOUHUPOBAHHBIE MemOoObl
9HEPeONn00800d, 8 MoM Hucie u MUKposoHogol suepeuu. Co30ambl U HAYUHATOM
NPUMEHSAMbC MUKPOBOTIHOBbIE CYWMUIKU 011 NUWEBbIX NPOOYKMOS8, 3ePHOBLIX U
MACTUYHBIX KVIbIMYD, 8 MOM Yucie u OJisi CEMEHH020 (hOHOA, BbINONHAUUE HAPAOY C
cywkol u Oe3unghekyuro, obeszapadcusarue nNPoOYKmMos CYWKU Om 6PeoHblX
baxmeputl, epudxos, nieceuu. Jna peanuzayuu MUKpOBOJIHOBOU CYUIKU 0coboe
3HaueHue umeem 8bl00p PEHCUMHBIX NAPAMEMPO8 CYWIKU C YUemoM Mo2o, Ymo 3ePHO
a6715emcs OUON02UYeCKU aKmusHviM 00bekmom. MukposoiHosoe cywKu no3eonsem
obecneuums nodsedeHue MOWHbIX NOMOKO8 IHEPeUU K 00beKMY CYUKU U NOTYUUMb
3HaUUmMenbHy UHmeHcugurayuro ucnapenus eiazu. Ho oonospemenno npoucxooum
Maxice UHMEHCUBHOe Hazpesanue nPoOyKmd, Ymo Moducem yXyouums e20 Kauecmaso.
Boszmooicnocms  noosoda snepeuu no 6cemy CceueHuro npooyKma no3eoJisiem
obecneuums uUcnapenue 61aeu U3 GHYMpPEeHHUX C10e8 NPOOYKmd, uYmo O0COOEHHO
BAJICHO 8 KOHYe CYWKU, K020d 30HA UCNAPeHUus 61acU 3HAYUMENIbHO VenyO/eHd.
Ilosmomy  maubonvuyro  3QhekmusHocms — CYWKU — MOJNCHO — NOJLYYUMb 8
KOMOUHUPOBAHHBIX NPOYUECCAX, UCHOAL3VIOWUX NPEUMYUeEeCcm8d PA3HbIX CHOcoO08
CYWIKU, HANpumep KOHBEKMUBHO20, A MAKdce NPUMEHeHUe MUKPOBOJIHOB020 U
HU3KOYACMOMHO20 MA2HUMHO20 nojel. B pabome npugedenvt 3¢hghexmusnbie
Cnocodvl N00B0OA dHEP2UU K 3€PH) C NOMOWbIO MENI08bIX MPYd U MUKPOBOIHOBO20
nona.  Iloxazamo  GuusHue  COBMECMHO20  Oelicmeusi  MUKDPOBOIHOB020 U
HU3KOYACMOMHO20 U3NYYEeHUs HA CX0O0CMB0 3epeH. Paccmompenvl nymu nosviuenus
Hepeemuyeckol 3PHeKMmusHOCmuU npoyecco8 npeonoCcesHolu U NocaeyOOPOUHOLL
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mepmooobpabomku 3epHa.
Knrwuesvie crosa: snepeosphexmusernocms, mennosas mpyoa, MuKpo8OIHOB8AS
9HepaUsl, 3ePHO, BCXONHCECTb, NPEONOCesHAsl 00PabomKa.

THE ENERGY EFFICIENCY TECHNIQUE OF THERMAL
PROCESSING OF GRAIN
Zykov A., Orlova S. , Ovsiannykova L.

The methods of energy efficiency increasing of pre- and post-harvest thermal
processing of grain are considered. The effective ways to deliver energy to the grain
using heat pipes and microwave field are given. The effect of combined action of
microwave and low-frequency radiation on the grain germination is shown.
Currently, the intensification of technological processes under the influence of
microwave radiation is used in many industrial processes. Microwave equipment is
becoming a necessary technological component of large profitable industries. The
process of drying is no exception. In recent years, new versions of dryers have been
proposed that use combined methods of energy supply, including microwave energy.
Microwave dryers for foodstuffs, grains and oilseeds, including those for seed stock,
have been created and are beginning to be used, along with drying and disinfection,
disinfection of drying products from harmful bacteria, fungi, and mildew. For the
implementation of microwave drying of particular importance is the choice of regime
parameters of drying, given the fact that the grain is a biologically active object.
Microwave drying allows you to provide a powerful flow of energy to the object of
drying and to obtain a significant intensification of moisture evaporation. But at the
same time there is also an intense heating of the product, which can degrade its
quality. The possibility of supplying energy throughout the cross section of the
product allows for the evaporation of moisture from the inner layers of the product,
which is especially important at the end of drying, when the zone of evaporation of
moisture is significantly deeper. Therefore, the highest drying efficiency can be
obtained in combined processes that take advantage of various drying methods, such
as convective, as well as the use of microwave and low-frequency magnetic fields.
The paper presents effective ways to supply energy to the grain using heat pipes and
a microwave field. The effect of the combined action of microwave and low-frequency
radiation on grain similarity is shown. Ways to improve the energy efficiency of the
processes of preseeding and post-harvest heat treatment of grain are considered.

Key words: energy efficiency, heat pipe, microwave energy, grain,
germination, presowing treatment.
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